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THE  EAR. 


DISEASES  OF  THE  EAR  IN  CHILDREN. 

By  CHARLES  H.  BURNETT,  M.D. 


DISEASES  OF  THE  EXTERNAL  EAR. 

In  tlie  ibllowing  pages  those  under  fifteen  years  of  age  art*  considered 
childn'n.  The  percentage  of  children  in  ear-cases  varies  in  different  coun- 
tries, or  in  different  parts  of  the  same  country.  Marian,  of  Bohemia,  states 
that  twenty-five  {Kir  cent,  of  his  cases  of  ear-divSease  are  children,  about 
e^jually  divided  between  the  sexes.  Biirkner,  of  Gottingen,  places  the  per- 
<-«ntage  at  forty-seven  and  three-tenths,  and  Bezold,  of  Munich,  places  it 
at  twenty-one  and  two-tenths,  respectively,  in  their  exi>erience. 

In  this  country,  Blake,  of  Boston,  finds  that  twelve  i)er  cent,  of  his 
^us^-ri  are  children.  Sjx»ncer,  of  St.  Louis,  states  tliat  in  private  pi^actice 
rjfvcntoen  jkt  cent,  of  his  crises  are  children,  while  in  the  public  clinic 
^liildn^n  constitute  twenty-seven  per  cent,  of  the  cases.  In  New  York  A. 
H.  Buck  finds  twenty  per  cent,  of  his  cases  in  private  practice  are  children, 
and  Sexton  gives  fifteen  jxt  cent.  My  own  experience  shows  that  in  Phila- 
delphia twenty-two  and  a  half  i^er  cent,  of  the  cases  in  the  Polyclinic  are 
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children,  while  in  private  practice  the  percentage  is  eight  and  a  half  in  n 
last  two  hundred  consecutive  cases. 

The  auditory  apparatus  of  a  child  differs  in  some  respects  from  th. 
of  an  adidt.  In  the  child  the  auricle  and  the  auditory  canal  are  mu( 
smaller  than  in  the  adult,  while  the  membrana  tympani  and  the  ossicles  i 
the  middle  ear  are  of  full  size  at  birth.  The  drum-cavity  is  of  the  san 
size  in  the  new-born  child  as  in  the  adult,  but  there  is  no  mastoid  procei 
in  connection  with  it,  as  the  mastoid  cells  are  developed  at  a  later  perio< 
The  internal  ear  is  the  same  in  the  child  as  in  the  adult,  though  the  sem 
circular  canals  stand  out  in  the  cranial  cavity,  free  from  the  dense  osseoi 
tissue  which  finally  encases  them  in  the  older  bone.  These  difference 
especially  those  in  the  external  ear,  should  receive  a  little  closer  r^arc 
Therefore  the  reader's  attention  is  called  to  the  following  anatomical  de 
scription. 

The  external  ear  of  the  child  consists  of  the  auricle  and  a  fibre 
iturtilagimHis  auditory  canal,  the  latter  being  terminated  at  its  fundus  b 

the  membrana  tympani.  In  th 
adult  we  find  between  the  auncl 
and  the  membrana  tymj>ani  ai 
osseous  canal,  an  inch  or  more  ii 
length.  In  the  child,  howevei 
there  is  no  osseous  auditory  cana 
in  its  complete  state.  Betweei 
infancy  and  maturity  the  annulu 
tympanicus  may  be  said  to  b 
gradually  transformed  into  ai 
osseous  tube.  Natural  dehis- 
cences persist  in  the  anterior  wal 
of  the  auditory  canal,  sometimes 
until  the  fifth  year.  They  an 
analogues  of  the  incisurse  Santo- 
rini. 

At  birth  the  temiwral  bone 
consists  of  three  separate  parts, 
— the  pyramid,  the  squama,  and 
the  anuulus  tymjMinicus.  (Fig.  1.)  By  the  end  of  the  first  year  of  life 
\V!«snxms  union  has  taken  place  between  these  parts.  The  child's  temporal 
Ihuu\  lu»wever,  is  very  different  from  that  of  the  adult.  Development  con- 
tiuut^  until  the  age  of  pul^erty,  when  the  bone  is  complete.  In  the  pyramid 
of  tlio  young  child,  in  that  part  containing  the  internal  ear,  the  semicircular 
i^anals  art^  not  «)Vored  in  by  the  cancellated  tissue  which  is  found  later  in 
life.  In  the  scjuama  we  find  no  developed  mastoid  cells, — merely  the  trace 
of  an  antrum.  The  external  osseous  auditory  canal  does  not  exist,  excepting 
in  the  aimulus  tympanicus,  which  finally  develops  outwardly  into  the  bony 
mnal.     The  auricle  is  joined  to  the  annulus  tympanicus  by  fibrous  tissue,  is 


l\\t)i^ut>i  unuiH>na  Ume.    (Gray.) 
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pliable,  but  quite  short,  which  brings  the  ctnicha  of  the  auricle  very 
niicb   uearex  the  drum  tbiio  iu  older  children  or  in  udidts.      Hence  the 
Qeiubraiia  tyniiJiiui  iu  the  iufaut  may  l>e  suid  to  be  sujierfieially  placed,  and 
ksily  reachtd — sometimes  very  unfortuuately  so — by  any  one  manipidatiug 
|iu  the  externa]  meatus. 

Tbi*  middle  ear,  or  tympanic  cavitj',  h  the  space  lying  betweea  the 
l^iiter  surlkoe  of  the  |>ynimid  and  tlie  Inner  suriace  of  the  anuulus  tym- 
|>ftiiieus»  and   the    membrana    tympani, 
[id  bounded   behind  by  the  uiiiuu  of 
iw  scpmma  and    the   pyramid    in    the 
pmi  of  the   mastoid    antnim,      Au- 
iorly  tlie  tympanic  cavity  Is  open  to 
Eustaehiau  tulje. 

In  the  tympanic  cavity  are  swung 
be  three  auditory  ossicles, — the  mal- 
Ms,  the  incus^  and  the  stapes.  Tlie 
Irst  18  lUM^rted  by  it^  sii-4-aIlcd  handle 
tito  the  niembnma  tympani,  and  by  its 
btfOii  articulates  with  the  Ijody  of  tlie 
kOGOs,  The  incus  by  itvH  li>ug  piYjcess  is 
iltiiebed  to  the  staj>cs.  The  stajx?8  by 
it*  foot-plate  is  iu&eited   into  the  oval     n^")-!^ n»ft-'*tt>i^i  *^*^ii^  i-^'J  "P^'»» ;  2.  head  of 

"low,    thus   completing    the   junction      r..  membmna  tymimul ;  r.Jower  maKUjid  cen^ : 

reen  the  meml*rana  tvmpani  and  tlie     '^  ZT''^  T-'T^  '*  !n '  '''"T''^''  \ ^'  T^ 

A  m  the  uval  wmdow:  10,  p<>»lLloii  of  cochlea, 

temaJ  <*ar.  removed,  UJutfUlurft^ssa. 

Chwtes  of  Ikir-Disease  in  Ohiklrcn, 

wnmonest  causes  of  aural  disease  in  ebildhfKrfl  are  tlie  acute  exan- 

acute  and  chnmic  catarrh  of  the  nares  and   nasLH pharynx,  dipli- 

eria,  diseases  of  the  heart,  and  heiTtlitary  syphilis  ;  while  in  older  children 

>jd  fever  has  much  to  answer  fbi%     ileasles  and  diphtlKTia  together, 

irer,  do  not  affei't  itne^tjnarter  as  many  ears  [is  warlct  fever. 

MalfamuUiati^, — Shallowness  of  the    niches   of  the    round    and    oval 

indowB,  on  the  inner  wall  of  the  dm ni -cavity,  favors  a  retrngrcssioii 

if  spelling  iu  tlie  mucc*us  membrane  of  thes*^  parts.     A  greater  depth  of 

oielies^  edjieeially  in  that  of  the  oval  window,  where  the  8taj>es  sits, 

itf  im&vorable  for  healing  and  favors  chrnuicity  of  disease.     Thus  may 

Jy^  explalnefi   many  cases  of  profound  deafness,  even    deaf-dumbness,  iu 

bildri'U,  without  resorting  to  an  hy|>othesis  of  disease  in  the  iuterual  vai% 

labyrinth. 

In  hydnx?ephaius  the  temporal  bone  is  poshed  downwaixl  by  the  su|>cr- 
im-iimtiMnt  water,  the  external  anditory  canal  Ix^itig  ft^rtt'd  in  the  same 
dirtsciiciti. 

All  arrest  of  develnpraent  may  oet^ur  iu  the  middle  ear,  the  external  ear 
Wujif  nornial ;  and  tlie  n?verse  may  also  \)o  found. 

In  infiiney  and  up  to  the  fourth  year  (Huschke)  a  deficiency  or  a  gap  in 
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the  bone  of  the  external  auditory  canal  at  the  anterior  lower  wall  may  I 
found,  closed,  however,  by  connective  tissue.  Through  this  opening  ii 
flammation  may  extend  from  the  external  ear,  by  ulceration  of  the  skin,  t 
the  parotid  gland  and  the  lower  jaw.  Defects  in  ossification  are  frequent  i 
the  tegmen  tympani,  with  normal  dura  mater,  in  the  carotid  canal,  near  th 
front  part  of  the  tympanic  cavity,  and  in  the  facial  canal.  These  explai 
the  ready  occurrence  of  facial  palsy  in  otitis  media.  Defects  in  the  bon 
are  found  also  in  the  floor  of  the  tympanum  over  the  jugular  fossa,  in  th 
rudimentary  cortex  of  the  mastoid,  and  in  the  squama.  Inflammation  maj 
through  these  deficiencies  in  the  bone  about  the  ear,  be  transmitted  to  th 
brain,  inducing  a  fatal  termination  of  an  aural  disease  in  a  child. 

Hyperaemia  of  the  petrous  bone  occurs  markedly  in  variola  and  ii 
typhoid  fever.  The  ear-disease  so  often  following  these  maladies  may  b 
thus  accounted  for. 

Hyperostosis  of  the  petrous  bone  may  be  the  result  of  ossifying  peri 
ostitis  in  foetal  life  or  in  early  childhood.  It  always  leads  to  great  deafues 
and  deaf-dumbness. 

Claries,  or  ulcerative  ostitis  of  Schwartze,  attacks  the  petrous  bone  mos 
frequently  of  all  the  cranial  bones.  It  is  usually  the  result  of  an  acute  o 
chronic  suppuration  of  the  soft  tissues  of  the  ear,  which  has  extended  to  th 
adjacent  bone.  It  is  rarely  the  result  of  primary  periostitis.  Caries  of  th< 
temporal  bone  often  heals  without  much  loss  of  hearing  if  the  labyrinth  ha 
escaped  the  attack.  Necrosis  is  much  less  common  than  caries.  However 
nearly  the  whole  temporal  bone  may  be  thrown  ofi^,  and  yet  the  patien 
survive.  The  fatal  results  of  caries  and  necrosis  usually  are  due  to  purulen 
meningitis,  abscess  of  the  brain,  phlebitis  of  the  sinuses,  with  pyaemia,  o; 
to  a  combination  of  them  all.  Death  sometimes  results  simply  from  oedemi 
of  the  brain,  caused  probably  by  interference  in  the  circulation  by  a  remote 
phlebitis  and  embolism.  It  is  now  admitted  that  brain-abscess  is  the  result 
and  not  the  cause  of  aural  necrosis.^ 

True  tnherdes  are  rarely  found  in  the  petrous  bone,  but  they  do  exist,  ai 
shown  by  Zaufiil. 

MalfoiiTiations  of  the  Auinck, — Complete  absence  of  one  or  both  auricles 
may  be  the  result  of  arrested  development.  There  may  also  be  absence  of 
parts  of  the  auricle,  or  there  may  exist  simply  a  microtia,  the  parts  being 
perfect  in  form.  Usually  with  great  deformity  of  the  auricle,  malformations 
in  the  deeper  parts  of  the  car  exist, — e.^.,  atresia,  stenosis,  or  absence  of  the 
meatus  or  the  labyrinth.  Such  anomalies  are  referred  by  Virchow  to  dis- 
turbances in  the  closure  of  the  first  branchial  cleft,  and  are  often  associated 
with  cleft  jmlate  and  unilateral  atrophy  of  the  face  (Schwartze).  Sometimes 
excessive  development  of  the  auricle  is  observed. 

Fistula  auris  congenita  of  Heusinger  is  not  uncommon,  and  may  be  re- 
garded as  a  remnant  of  the  first  branchial  cleft.     It  is  characterized  by  a 


'  Schwartze,  Pathological  Anatomy  of  the  Ear,  p.  17. 
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^  one  reutimotre  aliove  ami  in  fixmt  «if  tlip  traorus.  Sometimes 
--^  found  in  the  lobule  (Betz).  The  cicatricial  depressions  iu  the 
4iii  in  the  same*  region  are  also  due  to  imperrect  closure  of  the  Ijranchial 
These  defects  are  sometimes  assoeiatctl  with  other  auricular  mal- 
.  and  with  fistuW  in  the  Deck.  The  tistula  auris  congenita  some- 
t  dischai^ges  a  creamy  matter  containing  pus. 
A^ammaHon  and  its  Results, — Erythema,  ecxemaj  and  itit4?rtrigo  of  the 
are  eommon  in  early  childhood.  The  latter  is  usually  stK^n  behind 
tketnricle.  Gangrene  of  a  siwjutaiu*<ins  nature  may  be  found  jo  uurslings, 
bm  if  out  common  (Schwartze),  Syphilitic  lupus,  pemphigus,  and  congeni- 
til  idithrasis  are  often  M*in\  in  the  auricle.  In  fact,  all  skin-disease^  which 
ifleet  the  integ:umcnt  near  the  auricle  may  also  affect  the  latter.  Eczema  is 
tile  Diosl  common  aHectton  of  tlie  skin  attacking  the  auricle,  both  iu  the  actite 
■od  the  chronic  form.  If  alhrwed  ti>  bc^come  very  chronic,  it  may  permii- 
nenllj  thicken  and  discolor  the  auricle.  One  of  the  most  annoying  results 
ofecsema  of  the  auricle  is  the  matting  of  the  hair  brought  about  by  the  dis- 
Aarjgis  from  the  broken  skin.  This  skiuHlisease  is  often  due  to  disonh-rs 
tatbechiUrs  digestion,  but  in  mtBt  cases  the  disease  is  greatly  aggravated 
W  the*  lomi  irritation  and  iuterferencn?  from  tlie  [uitieut's  fingei's,  and  the 
iiii{imper  mitmtgemcnt  of  others. 

Vt-Tv  often  wt*aring  a  cap  Icjids  to  maceration  of  the  baby's  auricle  and 
'  mle  of  tJie  hcsid  liehind  it.  Intertrigo  is  the  first  step,  aud  thtu  eczema, 
Bfvii  ID  this  first  stage,  the  parts  should  not  be  wasluKl  with  suap  and 
r,  oor  even  with  water  aloue.  The  parts  attk-ttnl  may  l>e  sinearHl  with 
■ssafrns  or  ipiinoe-set**!  mucilage,  or,  still  lietter,  sprinkled  with  a 
c^jmposed  of  equal  parts  of  Hubbuc's  oxide  of  zinc  and  starch, 
pellicle,  or  cnist,  whicli  this  forms  with  the  se<Tetions  from  the  eczc- 
as  ekin,  should  l>e  allowed  to  remain,  as  it  protects  tlie  inflaiucd  skin 
iDtl  fiivorn  hctiling.  If  the  ycllowisli  crusts  of  hardeued  serum  get  very 
tUck^  and  must  Ik?  removetl,  in  the  more  chronic  form,  then  soften  with 
ivept  ml,  and  gently  remove  them  ;  but  avoid  this  in  the  acute  stjiges.  In 
■mtecczi*ma  tlie  skin  must  Ije  prottvtai  Jis  in  burns.  Adhesions  between  the 
anricle  ancl  tlie  side  of  the  head  may  be  prevented  Ijy  anointing  the  parts 
'  '  i>'t  oil,  c*osraoiine,  vast*HiR%  or  lanoline.  In  children  who  are  eating 
nh — in  those  from  tour  to  fiftci^n  years  of  age — all  highly  nitro- 
gcnttpd  (bodsi  must  be  avoided.  In  children  of  the  age  of  ten  years  I  have 
^       '  iH-  ec*J5ema  of  the  auricle  kept  up  by  eatiug  pies,  cheese,  sweets, 


Fur  the  treatment  of  all  other  skin-disc^ases  of  the  child's  auricle  the 

ts  referred  to  works  on  cutaufxms  diseases, — with  this  fjaution,  that 

•  variouB  applications  tu  the  discasixl  skin  of  the  external  ear  must  not  be 

1  to  dog  the  external  auditory  tinial  nor  to  run  down  upon  the  drum- 

Dhnoe. 

Boxing  the  ears,  pulling  the  eai's,  and  swabbing  the  canal  for  imaginary 
and  dirt  inui*t  Ua  must  mivfully  avoided.     Boxing  the  ears  is  apt  to 


•>  DLSE.U?K  OF   THE   EAR   IX   CHILDREN. 

yr^iiet  mprsiTM  v^t  the  drum-membrane,  by  the  force  of  the  columii  of  ; 
.ir\-u  ^tiieuiy  d:£aia'St  it.  The  mere  rupture  of  the  normal  dnim  is  i 
-Aa-  -truiij>  Ml  -ujiiry  ac^  many  suppose,  as  merely  the  protector  of  the  mucc 
'lu.Ui:  .'t  ^*?  irum-^avity  has  been  ruptured,  and  not  an  important  factor 
uttriiiC.  Hnirviore.  if  this  should  occur,  healing  by  first  intention  ^ 
^Mtrti.ly  euK4ie  it  tK>ching  is  dropped  into  the  ear,  and  if  the  meatus 
:xiU*i  *-ta  vvctoa  to  prevent  the  ingress  of  air.  The  injury  to  heari 
\%  uoi  :nay  ;ictvud  the  rupture  of  the  drum  by  a  blow  on  the  ear  is  i 
.uLr«L>a(;iO&t;  &.»  cijbe  rvnt  in  this  membrane,  but  to  a  concomitant  concuss! 
ji*  .:ii-  iitoicory  Qer\-e,  These  important  diiferential  facts  should  be  bor 
it  xuit^i  a  sae  iVttsideration  of  the  medico-legal  aspects  of  rupture  of  t 
l:*ixn  ''*y.*m  s  ^  Uy\  on  the  ear."  It  must  also  be  shown  in  any  assert 
.•6b<  ,•*'  u!jur>  of  this  kind  that  the  membrana  tympani  and  the  rest  < 
UK  .taviicvrx  dp(tjiniius  were  in  good  order  before  the  blow,  and  also  wheth 
uiiiiKxi'cUcN  atWr  the  injury  any  form  of  remedy  was  put  into  the  ear  I 
UK'  isitA'tit.  hi:s  trk^iKls,  or  his  physician,  as  such  treatment,  by  entering  tl 
vii'iiu-^'uv-cy  thriHigh  the  hole,  would  certainly  injui'e  the  middle  ear,  ai 
vt*a.-<'  UK^  tx-ul  nwil*ly  in  this  important  organ. 

l^liIiu^:  trw^  ttirs  is  o|)en  to  nearly  as  much  objection  as  "  boxing*'  thei 
>4.!vv  I  Ik-  3^tt3ik^munUd  of  the  auricle  to  the  auditory  canal  are  of  such 
i.i^u:v  icuAC  tnkiiou  ujwn  them  is  communicated  to  the  sensitive  fundus  ( 
,:K'  .H:*aU  a^kI  ovoii  to  the  membrana  tympani.  Hence  pain  and  injury  a 
o.t^ii  vlv  rx-^imh  of  this  rude  and  culpable  manipulation  of  the  ear. 

vXt  tht^  \^Iht  hand,  an  excessive  care  of  the  ear,  by  washing  away  tl 
>*:i\  t':\^«  tho  meatus,  often  abrades  and  inflames  the  concha  and  tl 
i»N\i;;,5<  This  sliould  be  avoided,  as  wax  is  not  dirt,  and  should  remai 
^  'v?x^  twitim'  puts  it  The  superfluous  wax  will  roll  out  in  little  crumb 
c\\<  ^  dAv  or  two,  and  removes  itself  by  rolling  into  the  concha.  But  moi 
Oil  ;i\^^  lopio  will  be  given  when  considering  the  affections  of  the  externt 
,>^;Nl;iorv  ixinal. 

irot*Hf/tM</  (he  mrtUage  in  piercing  the  lobule  for  ear-rings  sometime 
xwHux  This  is  due  to  the  fact  that  this  remnant  of  barlmrous  adorn 
liK  ut  is  rt^t^teii  to  jewellers  for  preparation,  and,  as  they  are  ignorant  *o: 
HtK-iioinv,  thov  are  not  aware  that  sometimes  the  cartilage  of  the  auricl 
lAUnnls  tar  into  the  lobule.  This  is  wounded  in  the  piercing  and  usualb 
vx^UM^  SI  von*  inflammation.     The  ears  had  better  not  be  pierced  at  all. 

With  the  exception  of  the  auricle,  the  various  parts  of  the  auditor) 
;4>(vu*:aus  «inuot  be  seen  without  special  manipulation  and  the  use  of 
inMruiuonts^  Ilonce  a  short  consideration  of  the  means  of  examining  the 
iUKlitorv  ituml,  the  membrana  tympani,  and  in  some  instances  the  middle 
t^u\  is  now  in  onler. 


1  Sexton  and  Pinkerton. 
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o 


EXAMINATION   OF  THE   EAR. 

This  can  be  done  properly  only  by  mmns  of  good  reflected  light,  m  it 

I  iiaeftiier  easy  nor  satLsfatlory  to  examine  the  ear  by  dirwt  rays  of  any  kind 

l«fli|^  excepting  those  from  an  eleetric  light  hekl  on  the  head  by  means 

fif  a  fon!head-band.     Usually  the  reflected  light  of  day  or  of  a  candle  or 

hap  will  be  found  amply  snffirieut.     A  gpHMilum  or  ear-funnel  is  always 

jT,  even  in  iufantis,     Down  this  iijjet!ijium  tlie  light  may  be  thrown 

|tf  ledeeted  from  either  a  hand-mirror  or  a  fore- 

kii-tnirri^r  (see  Figs.  3  and  4). 

The  auricle  must  Ije  drawn  slightly  upward 
iud  biirkward,  while  the  speculum  rs  direekiil 
imnmnrd  and  forward.  Care  must  tie  taken 
M  to  push  the  si>eculum  too  far  ijito  the  child's 
ncatiis,  for  reasons  ali^eiidy  giveu,^viz»,  the 
fkotUntSB  of  il9  auditor}'  eanat  and  the  proximity 
of  the  membrana  tyiujiani 
^^^'  ^-  to  the  external    meatus. 

Hence  it  is  easy  with  a 
slender  specnhim  to  touch 
and  wound  the  drum- 
membrane.  The  specu- 
lum must  have  a  diameter 
of  from  two  to  three  mil- 
limetres for  infants,  and, 
as  a  rule,  no  child*s  ear 
will  take  a  sjuviilum  with  K! 

a  diameter  of  more  tlian 
tour  or  five  millimetres. 

If    the    meatus    and  ^ff 

P^tf^Md-mtrror  Caual  are  filk'd  with  secrc-  Hand-mirror. 

tion,  syringe  these  parts 
iy  with  warm  water,  or  mop  them  out  gtnitly  with  absnrl>eut  cotton  on 
er,     Afier  syringing  the  external  ttmal,  it  should  be  mopi>ed 
1  of  absc»rl)ent  cotton. 
*Cenini6n  r^dk'cts  Sf>metimt»s,  but  not  often,  in  the  meatus  of  children, 
I  of  epidermis  and  wax  also  sometimes  colWt  here  and  form  the  so- 
Kttlkcl  hrrtdomti  fMnrniw.     It   is  said  by  Von  Tnwlts^li  that   after  scarlet 
rcr  iIm?  external  auditor)^  canal  may  liecome  filled  with  desrjuamated  epi- 
rltii^ium.     If  S4^>,  syringing  with  warm  water  will  remove  the  olist ruction. 

At  birth  the  so-ctdled  vrrnlT  caseosa  tills  the*  external  auditor)^  eanal. 

iTbe  membnina  tympani  is  at  this  time  oovercHl  witfi  a  thick  layer  of  epi- 

'  Ikdhaii  or  caal,  and  it  seems  to  lie  nesirly  horij^(intah  ii-^  the  anrii'lc  and  its 

fbroui  canal  are  pushed  upward  on  the  infant's  head,  which  brings  the 

lover  wall  of  the  auditor}*  canal  nearly^  if  not  quite,  in  contact  with  the 
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membrana  tympani.  Hence  to  get  a  view  of  the  membrana  the  eye  mus 
be  directed  upward,  or  the  auricle  must  be  pulled  somewhat  downward  ir 
order  to  straighten  the  canal. 

From  this  peculiar  condition  of  the  external  ear  in  the  new-bom,  it  if 
probable  that  at  birth  all  children  hear  poorly.  This,  however,  is  soor 
overcome  by  the  lowering  of  the  auricle  and  the  external  canal,  and  b\ 
the  drying  of  the  aforesaid  matters  in  the  canal  and  their  exfoliation  and 
dropping  from  the  ear.  They  could  be  syringed  out  if  necessary^  which, 
however,  is  rarely  the  case. 

Syringing  the  Ear. — In  syringing  the  ear  of  a  child  or  an  adult,  but  espe- 
cially in  syringing  an  infant's  ear,  the  nozzle  of  the  syringe  must  be  larger 
than  the  meatus  of  the  ear,  in  order  to  prevent  the  entrance  of  the  instru- 
ment into  the  canal.  Hence  the  so-called  ear-syringes  which  are  made  with 
a  kind  of  nipple-like  prolongation  of  the  nozzle  are  especially  reprehensible, 
as  they  can  enter  the  meatus,  and,  from  their  length  of  half  an  inch  or  more, 
can  reach  and  wound  the  membrana  tympani.  That  this,  and  bruising  the 
meatus  by  this  means,  are  done,  the  author  knows  well.  Hence  the  ordinary 
hard-rubber  enema-syringe.  No.  2,  the  so-called  male  syringe,  is  not  only 
amply  sufficient,  but  the  only  safe  syringe  within  the  reach  of  all.  With 
this  an  ounce  or  two  of  warm  water  may  be  thrown  into  an  infant's  or  a 
young  child's  ear,  and  the  return  current  caught  on  a  towel  held  closely 
under  the  ear.  To  hold  a  cup  of  any  kind  under  the  ear  of  a  young  patient 
will  be  found  very  inconvenient. 

THE   AUDITORY   CANAL. 

Following  the  anatomical  order,  the  next  part  of  the  ear  after  the  auricle 
is  the  external  auditory  canal,  or  meatus.  Its  peculiar  fibrous  nature  and 
freedom  from  bone  in  the  infant  have  been  described.  Gradually,  as  the 
child  grows,  the  outer  surface  of  the  anuulus  tympanicus,  in  which  the  mem- 
brana tympani  is  inserted,  grows  outward,  and  we  find  the  indications  of 
the  formation  of  an  osseous  canal  between  the  auricle  and  the  membrana. 
This  is  not  complete  in  development  before  adult  life,  though  practically, 
and  hence  clinically,  we  must  r^ard  the  child  of  five  years  as  having  already 
an  osseous  external  auditory  canal.  The  skin  which  is  reflected  from  the 
auricle  and  lines  this  canal  is  exquisitely  thin  and  sensitive,  and  is  held 
closely  to  the  bony  canal  by  dense,  tight  fibrous  tissue.  In  fact,  the  skin 
lining  the  external  auditory  canal  is  very  much  like  a  periosteum. 

Malformations  may  occur  in  the  auditory  canal,  with  malformations  else- 
where in  the  head.  The  canal  may  be  entirely  absent,  a  congenital  condi- 
tion, with  entire  absence  of  auricle  and  membrana  tympani.  Also  a  con- 
genital atresia  caused  by  membranous  or  osseous  tissue  may  be  detected  in 
some  instances.     Of  course  such  cases  are  hopelessly  deaf-mutes. 

Foreign  Bodies  in  the  Ear. — This  is  a  subject  which  is  of  great  im- 
portance to  the  general  practitioner,  because  he  is  generally  the  first  to  see  a 
child  who  has  got  something  in  its  ear.     Afterwards,  the  specialist's  aid  is 
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'KWOlcecl  !T,  ns  is  gpuemlly  the  cas<^,  the  manipulation  of  tlie  ear  has  l>ef^ii 
either  useless  or  harmfuL  Let  it  be  written  at  the  outset  in  the  most  em- 
phatio  maimer  that  the  men?  entrance  of  a  foreign  snhstance  into  the  ear 
is,  in  itself,  of  very  little  importance.  In  no  ease  lias  injury  to  the  child 
ever  ariseu  from  the  mere  presence  of  a  foi'eign  suhstanee,  like  a  bejul,  a 
seed,  or  a  button,  in  its  ear.  It  is  the  unskilful,  rough,  and  lacemtiug 
efforts  at  its  remt^val  whieh  have  invariably  produec^l  the  real  injury. 

In  addition  to  these  statements^  let  it  hi*  remc^ml^'r-ed  that  whatever  the 
child  hai*  put  into  \is  own  ear,  or  had  put  there  by  other  ehildren,  is  cer- 
tainly small  enough  to  eome  out,  and  can  be  removed  easily  if  the  metlitxls 
ire  understf>nd  and  there  is  no  swelling  of  the  meatus  or  canal  brought 
abottt  by  previous  rough  efforts  at  removaL 

No  child  ever  complains  of  pain  from  the  entrance  into  the  ear  of  the 
substances  named,  or  of  those  similar  in  form  and  surface.  A  rough,  jaggal 
sabetance  can  never  get  into  the  ear,  beauisc*  the  eudeavor  to  |>ut  it  there 
biarts  and  causes  the  child  to  resist,  or  desist,  I  have  known  beads  and 
small  sec^  to  lie  for  yeam  in  children's  eai's,  without  any  discomfort. 

The  first  advice,  therefore,  to  tlie  jmtient — and  the  family  (ihysieian  too, 
unless  he  cau  make  a  diagnosis  in  the  ease — is  to  let  the  car  alone,  when  a 
child  says  there  it*  sometliing  in  it.  Usually  at  this  jxiint  the  parents  get 
abimied,  run  for  the  first  dix-tor,  and  frighten  him  into  the  l>elief  that  si>me- 
tliiog  13  in  the  can  Instead  tif  (aiming  tlieir  tears  by  stating  Ixow  liarndess 
is  the  mere  presence  of  sucli  a  thing  in  the  car,  and  assuring  himself 
by  c*tircful  examination  with  niirnir  and  spt^-uhnn  wlicther  there  is  any 
fiiffign  ImkIv  in  the  canal,  he  too  otlen  proeetds  directly  to  probe  the  ear 
i*r  to  look  in  by  direct  light,  and  concludes  by  thiDking  that  he  sees 
:*omi*thitig,  and  increases  the  alarm  of  jiai'cuts  and  child  by  dwelliug  on 
the  serious  consequence  of  allowing  anything  to  remain  in  the  ear.  He 
proeit?ds  now  fi*om  bad  to  worse  by  using  improper  instruments  to  remove 
sometimes  an  objei't  which  is  not  in  the  ear  at  all.  In  fact,  no  one  but  an 
aurist  of  experience  should  ever  touch  an  ear  with  any  kind  of  metallic 
insimment,  even  of  the  most  delicsite  and  sjKrial  form.  At  this  stage  of 
the  mm  we  have  sketched,  if  there  is  a  small  bead  or  seed  in  the  ear,  a  few 
^•ringi^'fuls  of  warm  water  will  bring  out  tlie  iorcign  substance.  This  I 
lave  done,  even  w*hen  the  anditi»ry  meatus  and  caruil  uere  swollen  and 
UaidtT  from  antecedent  mugh  handling  on  the  part  of  otheiu 

FtTifdf  then,  do  not  be  alamied  yourself,  and  you  will  allay  the  fears  of 
Uie  patienti;'  jmreuts. 

Second,  do  not  do  anything  but  ascertain  whether  there  is  really,  as 
iBMfted,  anything  in  the  ear, 

J%ird^  do  nothing  btit  syringe  the  ear  for  the  removal  of  the  object  if 
nsaily  there. 

Should  you  not  be  able  to  diagnose  its  pr«»st»n(xs — and  I  trust  you  will 
knowenougli  to  diagnose  between  a  pearl  butttm  and  the  raembrana  tympani, 
—HDVoke  tJie  aid  of  some  one  who  vou  think  can.     Duty  to  yourself  and  to 


o  .  ..      >    '  IIII.DKEN. 

'"' '  .     .       •^-  viiiir  own  ipinpanct-  in  nianj 

'"  ::•      'iiiiir  jKitient  bv  acknu\vhil;:ing 

"'  .UfC-  a  «lia;rn(>sis  in  a  case  ol'  t'mvigi 

;:v   tlir  juiticnt  by  gently  syrin^inji 

.    iiirn  ni»t  <lo  nion*  with  your  liniite<l 

•-^    >i  tl»»iiijLr  the  ehild  iriviuirahh*  injnrv 

—  .     .-ur  niisinanairenient.     I  kn(»w  nmnv 

.1.-    •-•1  '  iitirely  destniyeil  and  the  rhihl  t4»r- 

-.  i.*f   't'  the  Ibreipi  Ixxly  in  its  ear,  hut   by 

*     .     .-    •»iiMval   by  proln's,  forcvps,  ete.,  in  the 

--L-.i-"-.-  -hi»nM  have  taught  them  lK»tter.     It  i:? 

-,••  al  -c  to  diagnose  jx)>itively  the  i>ns<*iKt»  of 

:.     .     .    ia.->i:«»ne  U'vond  tlie  meatus,  and  of*  eon i-st* 

^     .  i:  it.   r.i  n^m«)ve  it,  excepting  by  */Y//'//*-water 

S\-  n  all  the  treatment  niHt'ssarv  for  the  sue- 

-.     :   tx:?->  by  the  genend  practitioner.      If  you  t^m- 

.  ^      .c'    :v  "ivringing,  let   it   remain  in  the  ear,  until 

^      :.   .:  :-'!?c.    No  fi>mgn  IhkIv  (tin  ever  ixiich  the  brain, 

...       ..    'diAi  ol  the  surg(M)n. 

.^    -.  i.^     r  i::?<vt?  of  any   kind  get  into  the  ear,  a  few 

.-  1  \    rixiJ  oil,  will  smother  them,  and  relieve  the 

.  ^       .     >  -  ">  vauents.     The  removal  of  the  dead  ins<Ht  ialls 

^    .        -      :   rrvvwiling  as  alrejidy  given  for  Ih*ju1s,  etc.     Use  no 

. ,  •   ^  worsit-  than  temiK)rary  deafness  will  nsult  from  its 

^-      .:  vU-ath  may  n*sult  if  th(»  physician  should  forget  his 

^^.  ^    -;^  .A  v.d  attimpt  its  removal  by  picks,  pi  nceis,  etc.    The 

^  ..^  %:s:  ^;  priKtxtling  is  tblh»we<l  by  the  general  practitioner 

*  ^'■.  vV^'-^   ■"  the  VAT  of  children,  th(»  s<M>ner  we  shall  (»ease  to 

>iv<.  r  ji::tnding  the  entraiuv  of  a  fon»ign  substance  into  the 

-;i!  :\    is  :»  very  trivial  matter  if  not  improjK'rly  tivatid 

"^  ■ 

X ;-%  r:in*  in-itanixs  maj;^»ts  have  be(»n  known  to  get  into  the 

.:-,:•  ;»:'W*t<^l  with  ot«>rrlufa.     If  such  an  aa'ident  (K'cur,  a  drop 

■  ->-;^-.>^  or  ether  will  destroy  a  maggot's  life  instantly,  whereas 

•  :.:.  iViv  ^^i:h  warm  water  only  makes  the  maggot  mcnv  lively  and 

:.-.;  K-.v:  mon*  imensi*. 

y  .  ;  ., — In    ran*   instance's    epileptiform    i>hcnomena    have 

•  ■•:  ::'o  p'A*^  n«"e  of  a  foreign  Ixnly  in  the  ear.     Sometimes  ])aretic 

.  *>  /;i\i-  ;il>*»  slu»wn  thems^'lves  im  the  side  of  the  bmly  corifspond- 

.;..•  *ar  i'.J  which  the  foreign  substanc(^  lies.     Whenever  such  phe- 

...^  ...>{  ,%tluTwis«»  easily  explicable  arise  in  childivn,  the  ears  should  1h' 

N.   .  :-.i>i  as  the  |>twsiblc  s^^at  of  the  cause  of  irritation.      Of  course  tlie 

V,  .»:"  ai'tion  is  plain  if  a   foi-eign  bcHly  is   found  in  the  ciir :  it  must  be 

tjkrn  i^::i.     Hm  :dl  the  priH-autions  alrtwly  given  as  to  this  proee<luiv  must 

Iv  *';iiv!'nllv  olvicrx  ixl. 
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Waj-  in  the  Ear, — Wax,  or  cerumen,  mrely  atx'Uiniilati'??  in  pliigi^  in  a 
iiM*s  ear  tu  such  an  extent  m  to  iiitt^rfere  with  liraring.  If,  however, 
tndb  maaaes  form,  syringing  with  warm  water  is  all  that  is  required  fur 
tlrir  rt-niiivaL  All  furuia  of  sjmxhjs,  pieks,  ete.,  w  ill  hurt  the  ear,  and  act 
just  as  iinfortinmtely  its  in  attt-nipts  to  remove  any  other  foivigu  substance 
from  the  ear. 

Atmranlationt^  tif  wax  in  the  ear  may  lie  ^siftened  hy  instilling  into  the 
rntftk  few  time^  before  syringing,  five  ur  ten  drops  of  the  folhjwing : 

Glyeerioi,  f^i  f 
AquM*,  f 5  vii. 

8. — Apply  warm  to  the  ear. 

Sow  ami  then  there  are  found  in  the  ears  of  cliildren  from  five  to  ten 

n?  old  lianl,  k*atliery,  or  even  horny  pings  c*onipused  of  laminiB  of  epi- 
tWliiim  with  a  little  cerumen  in  the  outer  end,  near  the  meatus.  These 
phips  <pi5te  fill  the  canal  and  render  the  ear  totally  deaf  Their  removal  ia 
tidioiis,  and  am  be  ac«3omplished  only  after  contiimcd  use  of  the  above- 
iquukI  solvent  drops  and  patient  syringing.  If  tliis  does  not  acxNjmplish 
Uirir  removal,  it  must  \ye  done  by  means  of  sjKn^ial  instruments  under 
illuminution  from  tlie  foreliead-miri*or.  It  is  needless  to  say  that  by  tins 
tJnn*  the  <ase  should  pa^ss  into  the  hands  of  one  8j>eeially  qualified  to  treat 
it.  I  have  known  the  deafness  and  paiu  arising  fi\)m  tlie  pressure  of  these 
hani  plugs  in  the  auditory  canal  to  be  treatetl  for  yeai's  as  dne  to  other 
csuM*d« — L»f  tx>urse,  without  benefit.  Finally,  wlien  the  true  cause  wm  found 
001  by  one  able  to  make  an  examinati<jn  of  the  ear  and  a  diagnosis,  restora- 
lo  hearing  and  health  soon  followetL 

B«.ith  thei^e  aeeuniidations — of  wax  and  of  lamina  of  epithelium — often 
owe  tlieir  beginning  to  the  efforts  of  parents  and  nurses  at  cleaning  the  ears 
of  children.  It  is  a  mistake  to  regard  wax  as  dirt,  and  a  gri'ater  error  to 
ilMike  eflbrts  at  its  removal  from  the  auditory  canal.  Some  wax  is  needid 
for  tlie  protection  and  oomtbrt  of  the  i^r,  and  the  superfluous  wax  will  roll  out 
tula  the  concha  every  day  or  two,  and  ean  l>e  easily  removed  frf>m  that  j>art 
of  tin?  «ir-  If,  however,  a  swab  or  any  ibrm  of  spoon  is  used  for  removing 
wax  from  the  canal,  as  much  as,  or  perliaps  more  tliao,  is  removed  Uy  such 
ttnplrmeuts  will  be  pushed  into  the  c^ual  and  gradually  packed  down  ujion 

'  drum- membrane.  At  the  same  time  more  or  less  abrasion  of  the  deli- 
(skin  of  the  c^nal  oet^urs.  When  wax  and  pieces  of  epithelium  nve 
pttibtsl  clown  npon  the  drum,  deafiiess  is  soon  the  result,  of  which  the  very 
jroung  child  is  iineonsfnons,  the  natural  cstiipe  of  flakes  of  dead  skin  and 
pieces  of  wax  from  the  car  is  interriiptctl,  and  as  more  epitlielium  is 
thrsim  off  behind  the  mass  the  latter  gradually  grows  to  one  of  the  afore- 
flud  kerat*ihis  plugs.  Beneath  these  pings  eoimer  or  later  mat^rration  and 
iibt*niti(in  take  |daee,  ptlypi  spring  up,  and  the  menilirana  tynipani  may  be 
ftoded  and  tymi«auic  inflammation  finally  result  from  improi^er  eflbrts  at  a 


j=A..»crb&      r*    THE   EAK   IN   CHILDREN. 

:.-":irt-^«.'r?.  "jw  presence  of  these  plugs  of  wax  and 
:»r    -xriu    }  >c»r*  apon  the  skin  of  the  canal  and  irri- 
..^     ^    -iti.    :!<?  ittroibrana  tj'mpani,  may  induce  epileptiform 
_  —       —  -     -«-,    ut    Hstj^.-iailj  in  children. 

np>-. .      i2*.    atPTRHTf.  w  refrain  from  any  toilet  of  the  ear, 
_      -v    -*4'iir»!»i  but  may  even  lead  to  a  direful  train  of 

^  -  ^     it  «ai  5?>  wmoved  from  the  external  auditor}'  canal, 

^  >     ^  -*     IT   -.ajwrr^Uus.  a  variety  of  mould,  may  grow  in  the 

-     ^     *.^':i    :>-  iiembrana  tympani.     The  spores  of  the  plant 

...  -^    :    :i»:   nr^»K-tf  ot  car-wax,  as  I  have  tested  by  expiTiment, 

.^  '*•:    ar  iini  j?:t.>w  upon  any  morbid  secretion  found  there 

j..^    WM   %j.^i  iwav  and  if  in  so  doing  the  patient  or  the  at- 

^     ^.  .    ^la^^^.i  ::i*r  >kiu  and  jwrmitted  the  escai)e  of  a  little  blood 

...•    ••:    :»&..     rbi;>  tumishcs  the  fitting  soil,  and  soon  the  sj)ores 

^^,....   .^  ^'CAic  m^m  it,  form  a  mycelial  web  upon  the  drum- 

.   ^  ..    *«*.  ^"^  ^  *ixHit  a  dermatitis  of  the  fundus  of  the  canal  and  the 

-\    *i    ■^*»   >o.«h?s  j^inful,  deaf,  and  from  it  a  watery  discharge  soon 

..^     ^  -?^  2^:  *^th  «-arm  water  will  generally  remove  the  false  meni- 

i^    -x  ^c^'fvsw  after  detachment  sets  in,  which  usually  takes  place 

tK  i^^-carse  apjK'ars.    In  these  cases,  again,  successful  trt»atment 

ws  ^t^^'J  Jti^Hi  the  ivmvt  diagnosis  at  the  outset ;  otherwise  no  treat- 

^        i^w'     Auv  oleaginous  or  greasy  application  is  injurious,  be- 

^.-o  ::w  ^n»wth  of  the  fungus,  and  the  ear  goes  on  to  a  condition 

>-ftctia  :n  little  i4uldren,  with  many  disagnK»able  symptoms  from 

,^.  ^^   -r.wtliHi  ^>  i^asily  set  up  in  the  ear,  and  felt  in  the  general 

>^  -  i.-\-  ittAuv  dnijTS  which  have  been  cited  as  destroyers  of  the  asjx^r- 
-1 .  I  ridfcve  tvHUKl  only  one  that  is  pn)mpt  and  painless  as  well  as  effi- 
\.  \  •...  ^jalii'vlate  of  diinoline,  one  part  to  sixteen  parts  of  boric  acid, 
•v^  v^»vkT  shiHild  K*  insutHatwl  into  the  ear  after  all  the  easily-detachable 
nxxx-^  ^t  dto  taU*  membrane  have  been  removed  by  warm-water  syringing. 
'  Ni  ii-'N  v«K*  aiH>li<'tttii>n  of  this  ix>wder  to  the  affected  membraua  tympani 
i>i  v^^  the  asi^nrillus  and  eun^  the  disease. 

f '.^-c  /^Irfovui  IHfiiAU — This  name  is  applied  to  the  diffuse  inflammation 
u'5K  k'M »  the  skin  of  the  auditory  canal  as  a  rt^sult  of  the  irritation  arising 
.Vsd  I  he  itt^r^>^  of  impr\»|H»r  nuxlicaments,  cold  air  or  cold  water,  from 
».v  k  '» '  .^ikI  swabbing  the  «ir,  and  also  from  the  continued  presence  of  the 
Vi:.4;ti>  .isivixiHus,  Pinxt  violent,  fmm  putting  snow  in  the  (^ar  in  rude  play, 
.v:"*^:t^  irtto  tlie  i^r,  and  subjwting  the  child  to  sudden  changes  of  tcmiKT- 
.UIPA-,  ^wll  hU»  have  to  U*  held  accountable  for  this  disease,  in  many  cases. 
I*  Kx  .i  wi'v  paiutul  artlvtion,  and,  by  its  tendency  to  involve  the  sulKuita- 
<K>va>.  tiv-iu-:*  and  even  the  |HTiosteal  lining  of  the  ()SS<m)Us  part  of  the  audi- 
•aua  ^twial*  u  aaisiuues  very  otlen  all  the  features  of  a  i>eriostitis.     The  skin 
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Ipidly  heeoraes  i*ed  and  swollen,  ami,  from  its  oon fined  position  in  a  mrti- 
itiotis  and  osseous  canal,  is  thrown  into  8<?voral  thiek  fuld^  or  ridges, 
which  uniting  in  tJie  centre  of  the  c^anal  soon  olistriiet  all  view  of  the  dmm- 
and  render  the  jmtient  hard  of  hc*iirini^.  IMoveraeiit  of  the  anrlele 
the  liundf?  of  another  l>ei^>raes  ver^^  painful  at  this  point  t»f  the  dist^anc. 
Titmitus  is  also  oomplaineil  of,  as  well  as  intense  pain.  Several  days  iisnally 
elap^i\  w*ith  all  the^^e  painfid  annoyanees  to  tlie  patient,  heflire  seeretion  sets 
ifl.  Then  tlie  skin  often  exudes,  at  iiiv^t  from  several  points,  a  bhxMly  serum ♦ 
fiillowed  in  a  day  or  two  by  a  purulent  dischano;!*.  The  quantity  of  senini 
disfJiari^  in  sneh  easc^  is  often  very  copious,  wetting  a  nnmbi»r  of  towels 
or  clochs  in  the  course  of  twenty-four  hours.  Sometimes  the  inflammation 
ly  extend  to  the  menibrana  t\Tni>iini,  and  involve  it,  so  that  perforation 
ensues  and  mucus  is  found  in  the  discharges  of  the  ear, 

T^^atment. — When  seen  in  the  first  stages,  while  the  skin  of  the  canal 
m  swijllen  and  tender,  the  best  treatment  is  to  make  one  or  two  deep  in- 
mions^  down  to  the  bone  if  necessary,  into  the  ct)Dge8ted  skin.  This  will 
often  cut  short  the  disease;  but  the  metlunl  is  painful.  The  next  best 
nieaiis  of  ndief  will  Ik?  to  apjJy  a  dossil  of  cotton  moistenal  with  the 
following  mixture ; 

R    Hluck  wiLsh,  f|i; 
(ilyccrin,  fgi  ; 

or  with  a  fifteen-per-cent.  solution  of  iehthyol  in  water.  I  have  known 
of  these  to  almrt  Iwith  tlie  circumserilied  (furuneles)  and  the  diffuse 
in  of  otitis  externa.  These  applications  usually  control  pain  much 
better  than  morf>hine  drops,  ax-aine,  or  atropine,  whicJi  are  in  my  exj>erience 
Dearly  imfx>tent  to  allay  pain  in  sueli  cas»:*s  of  earai^he.  If,  however^  suj^- 
pu ration  is  fully  established,  the  ear  must  be  gently  syringiMl  with  weak 
8a) t-and- water,  warmc<l,  or  with  boric-acid  solution,  or  with  a  two-per-cent. 
aolution  of  carbolic  acid,  or  with  plain  warm  water,  and  then  gently  mop}KM^l 
with  absorbent  cotton  ;  and,  if  the  acute  stage  has  fully  passed  and  the  ear 
is  no  longer  sensitive  to  touch»  boric  aci<l  in  hue  powder,  or  lnjric  acid  seven 
parts  uikI  iodoform  one  part,  may  be  insufflatt^.  If  the  ear  is  thus  cleansetl 
onoe  or  tvvice  daily  while  t\u*  d!scharge  is  copifius,  and  then  once  a  day  or 
everj'  second  day  as  the  dist*lmrge  dinnnislu^,  the  organ  will  soon  heal, 
But  all  fiits,  oils,  vegetable  matters,  and  poultices  must  l>e  kept  away  fmm 
the  ear,  at  this  time  and  at  all  others.  They  only  maccmte  the  tissues  of 
the  car,  promote  gran tdat ions,  and  mtise  breaking  down  and  sluugliing  of 
the  Aindn^  c»f  the  canal  and  the  membmna  tympaui. 

As  the  dischai^  ceases,  granulations  or  small  p<»lypi  may  Ix*  seen  on 
the  walU  of  the  t^nal  and  on  the  mem!»rana  tympani,  while  the  latter  may  be 
found  perforated.  The  granulati(»ns,  if  not  yet  pcHlicellatHU  will  generally 
dimpfiear  nnder  the  use  of  the  powders  named  above, — under  the  so-called 
dr>'  treatment.  If  tliey  do  not,  they  may  be  removetl,  under  proper 
tlln  mi  nation  of  the  canal,  with  foreeps  or  snare.  The  perforation  also 
gm^mlly  dim*^  under  pixiper  ti'eatment  as  just  markeil  out,  and  the  hear- 
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ing  Ix'njmes  normal.  Un fortunately,  an  s<w»!i  m  thv  earaclie  stops  th^  e^v  is 
often  negleetal  and  allowed  to  remain  fil!<il  with  decomposing  and  irritating 
matter,  niitil  a  rhroiiif  otorrhfea  is  e^Htalilij^hed,  ^H 

Effect  of  Teething  on  the  External  Atbitory  Canal.-^' 
During  teething  the  external  auditory  canal  may  l>tvome  eongested  and 
[minful.  Not  uncommonly  the  engui*ged  ve^^seb  are  reliev^ed  by  an  esc?ajie 
of  pinkish  S4Tuni,  or  sappnrati(m  may  ensne,  a  tier  eonsideral^le  fretting  or 
grwit  erying  on  tlie  part  of  tlie  rhild.  Thi?;  rrying  is  too  iVtipiently  re- 
ferred to  the  gums, — -wiiieh,  in  fact,  are  nirely  the  seat  of  pain.  If  the  ear 
is  found  i'ongt^stixl  or  inflametl  hy  this  muse, — tlu^  irrujition  of  a  t«Milli,— 
dry  heat  ajrplit^l  tii  the  external  ear  of  the  liltlr  patiriit  gives  great  relief 
and  fav^ors  resolution  of  the  eongestion.  The  simplest,  and  often  most  effi- 
cient, means  is  a  l>ottle  of  hot  water  held  against  or  in  front  of  the  auricle. 

The  effects  of  diseased  tc^etli  are  often  retterted  upon  the  skin  of  the 
a ud  i  tory  ea n  a  1  and  ty  ni  j  wi  u  i  c  m  v  i t y  of  1  a rge  eh  5  Id  rei  i  and  ad  u  1 1  s.  The  refl  ex 
effc^ct  of  dental  irritatiun  upon  tlie  drum-cavity  and  tlie  memhrana  tynipani 
of  infants  will  be  consiilert^tl  when  discussing  diseases  of  the  drum-invity 
in  children, 

MEMlHiANA   TYMPANI. 

This  part  of  the  conducting  audJtorT  apparatus  is  of  the  same  size  in  a 
child  as  in  the  adult.     Its  general  ap[>canuiee  is  rej>resente<l  in  the  accom- 

{lanying  wotKl-eiit  (Fig,  5),  This  ; 
is  the  air-tiglit  iMjundary  Ix^twcen 
the  auditory  eanal  and  the  middle 
ear.  It  serves  the  double  purpose  ' 
of  protecting  tlie  latter  from  the  ex- 
tci'iial  air,  and  of  broaden iug  the 
+  surface  of  tlie  handle  of  the  mallens, 
the  great  tin  tor  in  tlie  leverage  r>f 
Hiund-wavcs  nj>on  tlie  t^thrr  ossicles 
and  tlie  rtuicl  of  the  lalnrinth. 

Congenital  malformations  of  the 
—  s      niembmna    tynipani    are   sometimes 
seen  in  early  Hte,  as  a  small  opening 
in  the  up|xn"  ]iart  of  the  drnm-niem- 
orTKK  sinKA.'K  OF  rioi  dhim  Mi^^vinRANF:,     brnne  over  the  short  prot-oss  of  the 

M«iriiiniMl  :iS  llmt'A    <P.iiaier.^-L  h  Uie  fluc-oid  * 

mrt  uf  the  .irum-niemimiue :  2,  the  short  process  malleus,  the  SO-«-alJ(Hl   turauien   lii- 

of  a».  hAmin«T.b*me;  a  bark  fuM  of  ^l^r  drum-  ^.j^^j^  jj^j^  j^  ^^  ^,^^,^^  ^^f  develop- 
mmnhmnr;  4,  the  loti(r  Unih  of  Uie  nnvil  bcjiu%  ^  ^  i 

•hfnlnu  thmn«h  the  meiiibnine;   S.  fr,  the  inie  ment  or  a  failure  Ut  close,  like  haiV- 

«,  (iim^r  n.d  of  W^^^y  rnii.it,  formiujr  fnii.ie  lor      ^P,  eoliJ*K)ma,  vU ,      U  MK  0  an  OJKD- 

dniiiniiftiibrMu>:  '  Uie  pynimidnf  liKhn  ^jnner     Jug  in  the  memhrana  of  a  clnld  is 

nun  Mf  tho  hummer;   u,  ftvuu  fold  of  the  *lnim-        ,  ,  i        i  j    i        ^    i 

L  ...1.^.^*  ooscTved,  care   should    m^   taken   to 

av^oid  the  entrance  of  water  into  the 
itir*  as  it  might  inflame  the  drum-cavity,  shouhl  it  find  its  way  into  this 


a  \ 
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Appearances, — Owing  to  tho  thii'k  dermis  of  the  membrane  in  cliil- 
dreii,  their  luembraiuc  mi^ely  i>usst^s  the  hmtre  of  tlio  aiUilt  h  dnun- mem- 
brane. In  general  tenn*^  it  may  be  eaid  that  iuspeetion  of  the  menihrana 
tympani  of  an  infant  or  very  young  ehihl,  by  meiini^  of  tlie  ,so^aiIlid  spet'U- 
Inm  or  ear-funnel  and  a  hand-  or  forelieud-rnirror,  reveals  at  the  bottom  of 
the  fuudui»  a  grayish  or  pearl-eoloi^l,  ein-iilar,  niembmuous  diapliragni, 
with  a  lighter-rrjloreHl  ridge  running  in  one  of  the  nidii  from  in  front 
atiii  aliove  baekwaiil  and  downward.  The  latter  is  tlie  haiidh^  of  the  ham- 
mer-bone. It  t43rmiuate8  above  at  the  so-called  short  process,  a  pn>raiuent 
knob,  and  lx*Iow  it  ends  at  the  umbo,  fir  central  depression  of  the  niem- 
hrana  tympani.  Backward  and  forwaitl  from  tlie  short  ptXK-ess  of  the 
hammer,  or  malleus,  to  the  peripliery  of  tlie  raembraue  run  the  so-called 
folds  of  the  membrana  tympani^  and  above  these  folds  lies  the  membrana 
or  Shrapnell's  membmne.  This  is  frw  from  fibrous  tis.suc,  and  is 
of  the  skiu  layer  of  the  drnni-membranc  and  tlie  mucous  mem- 
brane of  the  attic  of  the  drum-cavity,  which  here  come  together  and  form 
a  loo^e  membrane  in  the  s<>-ealled  segment  rif  Rivinus. 

The  pyramid  of  light,  a  reHtx'tiuu  Ibnnd  in  the  hnver  anterior  quadrant 
of  tiie  drum-membrane  of  larger  children  and  adults,  is  not  found  always 
JD  iuEauts.     It  is  plainly  visible,  however,  at  two  or  three  years  of  age. 

The  membrana  tympaui  liirms  an  hermetical  diaphragm  ijetween  the 
external  and  the  middle  ear.  It  acts  as  a  protector  to  the  raucous  mem- 
bmne of  the  middle  ear,  and  undoubtedly  augments  the  leverage  of  the 
malleus,  in  the  chain  of  offsides,  by  it.s  expansion  al>out  the  handle  of  the 
hammer-bone,  which  is  thus  enabled  to  catch  Siiund-waves  which  fall  up^m 
im  cjomparatively  broad  surface.  But,  as  i>erforation  or  even  large  destruc- 
tion in  the  membrane  does  not  appear  to  atfect  the  hearing  in  uuuien»us 
ei^es^  it  canu(»t  be  cousideretl  a  very  important  iactor  in  the  chain  of  souud- 
eonductors.  It  prribably  acts  as  a  supporter  to  the  malleus  and  enabk^ 
it  to  tnaintain  itself  from  h3<^king  Ux)  firmly  with  the  incus. 

Not  only  the  cutaneous  surface  Init  also  the  mucous  layer  of  the  mem- 
lirana  tympani  of  a  young  child  is  thick  and'  highly  developed.  Hence  its 
vasi*nlarity  is  readily  augmented!  by  irritants  from  without  and  within,  and 
XL  myringitis,  or  inflammation  of  the  drum-membrane,  is  excited  at  this  age 
mom  easily  than  in  later  life. 

Diseases. — The  diswvses  of  the  mend>rana  tymjiani  may  be  named  as 
follows:  traumatic  jK^rforatiou,  acute  inflammation,  chronic  iuilamnuition, 
with  or  without  j)erfonitton,  nnd  myringitis  i'rom  the  growth  of  as[>ergitlus 
iQ  the  fundus  of  the  aiual.  Being  composed  of  skin  from  the  external  canal 
and  mu<X)us  membrane  of  the  middle  ear,  it  readily  partakes  of  the  affections 
wf  these  fMirts,  but  rarely  is  the  s(*at  of  a  purely  idiopatlitc  disortler,  A 
striet  myringitis  is,  in  fact,  very  ditheult  to  define,  yet  cliniadly  it  has 
pmd  mi  1  ex  istentx?. 

Tmnmatie  perf(»ration  of  the  drum-menibranc  from  **  boxing"  the  ear 
b»  been  con»iderecl  under  Injuries  of  the  Auricle,  to  which  the  reader  is 
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referred  (p.  5).  The  other  forms  of  traumatic  perforation  ooeurring  in 
children  are  due  to  the  accidental  thrusting  of  slender  objects,  like  pencils, 
knitting-needles,  pens,  etc.,  into  the  canal  and  through  the  membrana.  In 
addition  to  the  wound  of  the  membrana,  injury  may  be  done  to  the  ossicula 
or  even  to  the  internal  ear  through  the  oval  window,  by  the  penetrating 
instrument. 

If  only  the  membrana  tympani  is  perforated,  the  same  cautious  pro- 
ceeding must  be  observed  as  to  avoidance  of  putting  anything  into  the 
canal,  as  was  recommended  when  speaking  of  boxing  the  ear.  At  the  same 
time  the  meatus  of  the  canal  must  be  protected  by  cotton,  and  the  air  thus  kept 
from  falling  directly  upon  the  exposed  mucous  membrane  of  the  drum-cavity. 
If  no  traumatic  inflammation  ensue,  the  wound  in  the  drum-membrane  will 
heal,  often  in  a  few  hours.  If  the  penetrating  wound  has  dislodged  or 
injured  any  of  the  ossicula,  a  serious  result  may  be  looked  for.  And  if 
it  has  extended  to  the  internal  ear,  cerebral  symptoms  soon  show  them- 
selves, and  are  followed  sooner  or  later  by  profound  deafness.  As  rarely 
anything  more  than  a  perforation  of  the  membrana  occurs  from  the  violence 
alluded  to,  it  will  not  be  necessary  to  refer  to  the  graver  complication  of 
injury  to  the  ossicula  or  the  internal  ear,  except  to  say  that,  if  it  occur, 
only  a  skilled  aurist  can  manage  it 

Sometimes  the  membrana  tympani  is  ruptured  by  diving  and  by  loud 
and  sudden  noises,  and  sometimes,  though  rarely,  by  coughing. 

The  perforation  looks  like  a  red  line,  or  a  gaping  slit,  either  before  or 
behind  the  malleus.  The  latter  is,  as  a  rule,  larger  and  more  plainly  visi- 
ble than  the  former.  The  perforation  whistle  can  always  be  heard  if  the 
Eustachian  tube  is  i)ervious.     There  is  generally  a  little  pain  at  first. 

Perforation  of  the  Flaedd  Membrane. — Sometimes  a  perforation  is  de- 
tected in  the  flaccid  membrane  above  the  short  process  of  the  malleus,  accom- 
panied by  little  or  no  discharge.  This  may  be  due  to  erosion,  from  a  foreign 
substance  in  the  external  auditory  canal.  More  frequently,  however,  such  a 
perforation  gives  exit  to  a  discharge  of  offensive  pus,  and  indicates  grave, 
purulent  disease  in  the  upper  part  of  the  drum-cavity, — in  the  so-called 
attic  of  the  drum.  This  form  of  tympanic  disease  will  be  considered 
when  discussing  affections  of  that  part  of  the  ear. 


DISEASES  OF  THE  MIDDLE  EAR. 

Diseases  of  the  middle  oar  are  the  most  numerous  of  all  aural  diseases, 
are  especially  common  in  childhood,  furnish  most  of  the  cases  of  so-called 
"earache"  among  the  young,  and  lie  at  the  foundation  of  nearly  all  cases 
of  permanent  deafness. 

Pathqlogry  of  the  Middle  Ear. — We  find  here  also  congenital  mal- 
formations, as,  for  example,  an  abnormally  small  tympanic  cavity,  absence 
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'^be  festestrm,  one  or  bfjth,  or  TOiitraotioii  of  tli^m  hy  hyj^emstosifi.     The 
i  of  hearing  may  Ix-  absent,  vr  alinormal  io  sizt%      The  sta|>e6  is  said 
I  be  most  frequently  at  faiilt>     (Von  Troeltseh.)      MaJforraatious  of  the 
lie  ear  are  osiially  asH^K^iatinl  with  oia!fi»rraatioiis  in  tlie  external  ear. 
The  Eu^tai'hiaa  tube  it*  rarely  jna!forme<L     A  mastoid  cavity  is  found 
10  childreo,  but  it  is  very  small  and  its  cortex  is  filled  with  natural  de- 
lluiieenoe!^.     This  grows  until  puberty,  when  it  is  fully  developwl  (p,  2). 

The  tj'mimnie  eavity  of  a  new-burn  child  does  nut  contain  air  if  the 
child  hwa  not  breathed.  It  is  not  lilletl  with  mucus,  but  with  a  thick 
[inue«»us  raembraue  in  a  hyi^erplastic  state.  In  the  first  year^  of  life  the 
middle  ear  is  more  disp^jsed  to  di.si'ase  than  later.  In  early  childhood  the 
dura  mater  and  the  tympanic  mucona  membrane  arc  mcu-e  closely  mnneettJ 
Itimn  in  later  life.  This  is  effected  by  the  direct  tissue-eireulation  between 
these  parts  throuj2:h  the  [>ctn>s*juamous  sntur<:\  Hence  affections  of  one 
rfc^toii  iuflueuce  the  other. 

The  middle  ear  is  further  inclined  to  disease  because  of  the  connection 
bt^tweeii  the  fiustai'hiau  tube  and  the  naso-pharynx.      The  latter  region  in 
ciiildn^u  is  very  susei»ptible  to  **  colds/'  and  these  effects  are  easily  commn- 
I  uimted  theuee  to  the  middle  ear. 

The  uasi)-j>harvnx  is  very  rich  in  blood-vessels  and  glandnlar  substance, 

Lyiu^  bctwt»eu  the  pharyugeal  months  f»f  the  twrt  Ent^tachiau  tnbes  is  the 

l^iH^Iled  phartfjiffeal  tonmL     These  vascular  and  glandular  structures  be- 

lootne  congested  aud  abnormally  active  in  coryza  and  in  the  exanthemata. 

[Tlirti   the   Eustachian   tuWs   beiTmie  ch>scd,   aemtion   of   the  druni-ca\nty 

'  tt«stis  or  is  greatly  imj>ediil,  a  vacnoni  is  Ibrraed  in  the  tympanum,  and  the 

mfmbmna  tympani  is  pushed  inward  by  the  external  air.    Swollen  palatine 

lunsils  and  naso-pharvux  act  in   the  same  way^  by  inducing  stasis  of  cir- 

etdatioo  near  the  Eustachian  tubes,  and  thus  maintain  ail  irritation  in  this 

delicatt;  n^on. 

Unimpeded  nasal  respiration  is  of  tlie  greatest  ini|>i>rtaneo,  as  thus  aera- 
Ikiti  of  the  middU^  ear  is  maintained.  The  naris  isotteu  imp*xlwl  ibr  a  long 
I  time  befi»re  it  is  disco vered^  and  the  ear  on  that  side  Ix^eomes  deaf  Ix'fbiv  the 
is  found  (Hit,  The  fpiality  of  the  air  respired  is  most  importantj  as 
iV5<piratiou,  swallowing,  gaping,  or  sneezing  fori-cs  air  into  the  middle 
€W,  if  the  Eustachian  tulx'S  are  not  tightly  clostsl.  If  they  renuiin  closed 
loug,  extravasation  oceui's  in  the  drum-imvity,  which  ciin,  however,  be  re- 
iDOved  by  inflation  or  by  |mraeentesis.  When  tlie  n<>se  is  stoppeil,  air  is 
iBi>re  rt^lily  fim^-ed  {\<nn  the  nasn-plmrynx  into  the  Eustachian  tubes  and 
middW  ear  than  when  the  narc*s  are  free.  TIjc  same  condition  |ut*vails 
ia  expiration,  njughing,  or  swalh>wing  wlien  the  uosc  is  stopped,  Henee, 
jrlieu  the  child  sucks  die  breast,  swallowing  with  its  uose  stoppid  and  its 
Stfa  closed  by  the  teat  induces  in  its  middle  ejir  what  is  known  as  the 
ll^^ive  efi»x*t  of  aeration  of  the  naso-]>iiarynx, — viz,,  an  exhaustion  of  air 
fiwi  the  tj'rajiana  ;  the  menduiuue  arc  then  drawn  inward,  causing  subjective 
lUMSa^  diaoojfort  iu  the  t^  aud  eveu  pain  and  deafness. 
V^L.  IV. -2 
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The  same  condition  of  the  nares  which  thus  favors  the  entrance  of  air 
from  the  fauces  into  the  Eustachian  tubes  may  also  favor  the  entrance  of 
water.  Hence  vomiting,  as  in  whooping-cough,  may  force  the  contents  of 
the  stomach  into  the  middle  ear,  and  cause  otitis  media.  Mucus  also  may 
be  thus  forced  into  the  Eustachian  tubes  and  middle  ear. 

Pus  in  the  tympana  of  very  young  children  (from  two  days  to  two  weeks 
old)  may  be  regarded  as  physiological  and  due  to  metamorphosis  of  the 
mucous  cushion  alluded  to  on  p.  17.  Dissections  of  the  ears  of  children 
in  their  first  year  indicate  that  inflammation  and  exudation  in  the  middle 
ear  are  very  common  in  early  life. 

The  most  usual  form  is  the  acute  catarrhal  otitis  media,  which  may 
develop  into  the  acute  punilent,  or  may  assume  the  form  of  chronic 
catarrhal  otitis  media  without  puruleucy.  But  no  sharp  line  can  be  drawn 
between  acute  otitis  media  catarrhalis,  which  leads  to  rupture  of  the  mem- 
brana  tympani,  and  otitis  media  purulenta  acuta,  since  when  perforation  of 
the  membrana  ensues  some  pus  will  be  found  in  the  discharge  from  the 
drum-cavity,  though  the  quantity  may  be  so  slight  and  so  evanescent  as  to 
permit  the  disease  to  be  named  a  catarrhal  one,  with  hypersecretion  of  mucus 
as  its  chief  result. 

OTITIS   MEDIA   CATARRHALIS   ACUTA. 

A  very  young  child  with  a  severe  coryza  and  stopped  nares  is  practically 
in  the  first  stage  of  otitis  media  catarrhalis.  Very  often  infants  in  this 
condition  cry  greatly,  but  the  true  cause  of  their  discomfort  is  not  known. 
Usually  only  one  ear  is  attacked  at  a  time.  If  a  discharge  of  mucus  or 
pus  occur  in  a  few  days  after  the  great  crying-spell,  then  it  is  recalled  that 
the  earache  may  have  been  the  cause  of  the  child's  lamentation.  Ver}-  often, 
however,  the  pain  in  the  early  stage  of  catarrhal  otitis  media  is  not  great, 
the  congestion  in  the  tympanum  soon  undergoes  resolution,  no  discharge 
comes  from  the  ear,  and  it  is  never  known  that  the  ear  has  been  the  seat 
of  disease,  unless  the  hearing  is  dulled  by  the  attack  and  the  child  is  old 
enough  to  permit  detection  of  this  altered  function.  This  failure  in  hear- 
ing soon  passes  off,  and  many  cases  never  show  any  subsequent  defects  in 
hearing. 

On  the  other  hand,  with  a  coryza  the  child  may  soon  b^in  to  cry 
bitterly,  and  if  a  year  old  will  put  its  hand  to  its  ear,  indicating  the  seat 
of  jiain.  When  able  to  six?ak,  it  will  state  that  its  ear  aches.  If  suppura- 
tion does  not  ensue,  the  jiain  is  relieved  either  by  proper  treatment  or  by  a 
rupture  of  the  membrana  tyrafiani  and  an  escape  of  seroHi^cus. 

Treatment. — When  it  is  discovered  that  a  child  with  con'za — for  it  is 
such  who  are  usually  attacked  with  this  form  of  ear-disease — is  suffering 
inm\  earache,  an  endeavor  should  be  made  to  free  its  nostrils  and  open  the 
Eustachian  tubes,  for  it  is  the  swollen  state  of  the  latter  and  the  vacuum 
formed  thereby  in  the  middle  ear  which  cause  the  jiain.  If  the  tubes  are 
not  o|)ened  and  air  thus  allowed  to  re-enter  the  tympanum,  passive  exuda- 
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ensues  iu  the  driim-<:'avity  and  soon  leads  to  niptin"e  of  the  driini  or 
fiiither  €x>niplications  id  the  oiiddle  ear, 

A  camers-hair  peocil  anointed  with  sweet  oil  or  cosmoline  may  be  pass<^d 
j^ntly  backward  towards  the  fiiiit^^,- — not  npwartl  towanls  the  frontal  sinus. 
This  will  promote  sneezing  or  wughing  and  tend  to  open  the  Eustachian 
tobesw  Still  better,  inflation  of  the  tynijmna  by  Polrtzer's  air-bag  should  he 
dooe.  With  infants  and  very  young  ehildren  this  is  a  simple  and  efficient 
opemtion.  It  is  re^juired  simply  to  place  tlie  nose-pieee  in  the  nares,  and 
inflate.  No  swallowing  of  water  nor  any  other  effort  on  the  patient's  i)art 
is  required,  as  it  generally  cries,  and  this  lifts  the  velum  and  shuts  off  the 
nares  from  the  pharynx,  A  gentle  puff  from  the  air-bag  will  now  usually 
inflate  the  tym[»ana,  and  often  Imnisli  the  earache.  It  must  be  done,  how- 
f  ever,  very  gently  in  the  acute  stage,  or  the  ear  is  made  more  jjainful  by  the 
opncussion  it  receives. 

The  pain  may  often  be  entirely  relieved  in  a  short  time  by  the  applica- 
tion of  dry  heat  to  the  auricle  or  in  front  of  the  ear.  A  four-ounce  bottle 
with  hot  water  and  held  to  the  aching  ear  I  have  known  to  relieve 
a,  and  I  have  seen  the  child  lall  asleep  to  wake  with  no  further  car- 
disease.  A  hot  stone,  a  hot  salt-l>ag,  a  hop-pillow,  or  a  hot-water  bag  will 
aoLomplish  the  same. 

But  be  wan*  of  dipping  anything  into  tlic  ear  in  this  stage  of  the  disease, 
I  or  of  putting  anything  moist,  resemlding  a  poultice^  in  or  aVjoiit  the  ear, 
jif  yuu  doul>t  this,  just  apply  to  your  own  well  car  any  of  the  great  variety 
I  of  domestic  remedies  so  often  ruthlessly  applitxl  to  an  iiiflamL^l  ear,  and 
'Vuu    will   perceive   how  quickly   an    acute  otitis  externa   is   excitLM_l,   and 
[buw  often  this  is  addetl  to  the  ciitarrhal  inflamraatiou  in  the  middle  ear. 
Fnitn  my  own  ex^R'rience  I  l>elicve  that  wry  few  cjitarr'hal  casc^  would 
IfTts*  1««^  into  any  very  |>ainfnl  or  serious  stage  if  they  were  properly 
at  the  outset.     It  is  certainly  a  fact  tlxat  many  are  made  woi*se  by 
fAiat  is  iaiproperly  and  ignorantly  ]>ut  into  the  external  ear.     It  does  not 
reach  the  iuflame<J  middle  car,  but  it  inflames  tlie  extenuil  cjir  and  increases 
tiie  gt'ueral  congestion  and  [lain  in  the  organ.     When  I  liavc  sc^^u  a  catar- 
rhal otitis  media  at  thcoutsc^t  and  have  had  the  control  f if  all  the  treatment, 
.iuive  never  known  the  inflammation  to  lail  to  yield  pronijitly  to  treats 
iL     On  the  other  hand,  I  have  seen  what  was  at  tlio  Wginntng  a  simple 
aad  man^eable  disease  turnctl  inti>  a  very  jjainful  and  sometimes  cljrouic 
one  by  improper  treatment, 

Paiii^er^s  Mdhod  of  hijiaiion  :  the  Air-Douehe, — ^As  tliis  method  of  iu- 
'  flattng  the  tympana  is  frecpieutly  mentioned  iu  tht»se  pages,  it  should  be 
that  it  consists  in   blowing  air  througli   the   nostrils   into   the   na^^o- 
]X  by  means  of  a  soft  rubber  bag  made  for  the  jiurposi",  and  held  iu 

of  the  surgeoiL     (Figs.  (>  ami  7.) 
W  noso-piwe  being  inscn^cd  into  one  nostril,  the  other  nostril  is  closed 
by  pr«>snre  with  the  fingers  of  tlic  srirgcoo.    Tiien  tlie  ala  of  the  nostril  in 
wbicti  the  nose-piece  is,  is  gently  prcssi<l  iu  front  of  the  nose-pieoe, — not 
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down  upon  it.  Then  the  [uitient,  having  previonsly  had  myme  water  given 
him,  is  tohl  to  8 wallow.  This  at't  lifts  the  velum,  shuts  olf'  the  naecH 
pharynx  from  the  pharynx,  and  opena  the  Eustachian  tubes.     If  at  this 


Fio.  7. 


Fio.  6, 


V 


PoUtzcr'f^  Inliiitiuji-bag, 


Applicfttloia  or  ihv  Inflallon-bag. 


nionieut  air  is  tlirown  into  the  naso-pharvox  by  scjUoe/Jng  the  air-bag, 
inflation  of  the  tynipana  takes  place.  Int*tead  of  swallowing  water,  disten- 
tion of  the  eheeks  with  air  will  aceomplish  the  same  object. 

In  very  yoim)^  eliildren  neither  niotho<:l  ean  W  nsc<L  Sometimes  simple 
inflation  hy  means  of  tlie  air-img,  wittioiit  any  aid  on  the  ehild's  part^  will 
force  air  into  the  tyra]iana.  Crying  on  the  part  of  the  child,  by  lifting  the 
palate,  will  greatly  aid  inflation. 

In  addition  to  the  measures  for  relief  already  uamcnl,  the  child  must 
he  kept  warm,  and,  if  possible,  in  the  same  riMim,  while  the  eiir  is  at  all 
iminful  or  sore.  The  temjierature  of  the  room  must  not  be  below  70**  F. 
The  patient  must  l»e  kept  warmly  dressed,  and,  if  able  to  walk,  must  be 
kept  off  the  floor,  if  tlie  weather  is  enjld.  A  mild  sudorific  may  be  given, 
and  the  ftjod  must  lie  light.  Such  management  will  usually  bring  about 
re^idutiou  of  the  inflammation  ui  the  naso-pharynx  and  middle  t*ar  in  the 
TOurse  of  a  few  hours  or  a  day.  The  dulness  of  hearing  may  remain  for 
several  days,  and,  if  so,  Politzer'^  inflation  should  be  performed  once  a  day 
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Fio,  8. 


until   the  hearing  improves,  and   less  frequently  os  the  hearing   furtlier 
improves, 

Soraetimes,  however,  though  the  jmiu  may  l>e  made  to  abate^  the  exuda- 
tion in  the  tymjiauum  may  be  Hiiffieieot  to  rause  rn]>tnre  of  the  menibraDa 
tympani,  and  a  yellowiRh  mucus  or  iiHic<>pu8  will  Ix^  found 
scaping  from  the  meatus  into  the  concha  of  the  auricle  or  even 
out  upon  the  cheek »  The  disease  has  now  Jjecoiue  subacute, 
and  may  undergo  a  sjwntaneous  cure  in  a  few  days,  as  evi- 
denced by  cessation  of  the  discharge  and  iniprovemeut  iu  hear- 
ing,— ^tlje  latter  \yemg  discernible  only  in  children  who  can 
talk, — or  it  may  j>ass  into  chronk*  mm'f>-purttienl  olith  media. 

The  ear  should  now  Ijc  niopiK'fl  with  absorbent  cotton  on 
the  cotton-holder,  or  syringed  with  warm  water,  in  onler  to 
remove  all  septic  matter.  After  such  cleansing  one  of  the  fol- 
lowing jKiwders  may  Ik*  blown  gently  into  the  ear :  tinely-pow- 
dered  boric  acid  ;  or  iodoform,  one  j)art,  and  Ixiric  acid,  seven 
parts;  or  boric  ai'id  tiT'ated  with  calendula  or  hydrastin.  This 
tUBatment  should  l)e  carried  out  every  day  if  the  discharge  is 
copious,  and  less  frequently  as  the  discharge  diminishes. 

It  is  well  to  state*  here  tlnit  the  boric  acid  is  eorabined  with 
calencbda  or  hydrastin  in  the  following  manner.  Mix  tincture 
of  calendula  and  Ixjric  acid  together,  luinini  for  grain,  and  dry 
over  water- bath.  Then  rcpowdcr  the  dried  mass  and  mix  it 
with  one  or  two  parts  (»f  l>orir  acid  as  desired.  Tlie  hydrastin- 
borie-acid  powder  is  prejmred  in  tlit!  same  way. 

This  treatment,  if  begun  at  once,  will  usually  chwk  the 
discharge  from  the  ear  in  a  week  or  two.  If  the  discharge  is 
iieglef*t<xl,  a  cure  is  effected  much  less  rapidly.  The  cui'e  is 
also  hastened  by  the  use  of  Politzer*s  inflation*bag.  When  the 
dis(4iarge  has  ceased,  the  membrana  may  still  be  found  jwrfo- 
rated  or  it  may  have  healed.  The  perforation  in  the  mucous 
form  of  otitis  media  is  usually  smaller  than  in  the  punilent 
forms. 

The  insufflation  of  boric  acid  in  any  of  its  combinations 
must  not  be  done  while  the  €iir  is  t-ender  or  }>ainfnl,  as  such 
trmlment  undoubtedly  increases  the  j>ain.  Its  use  is  indittited, 
however,  as  soon  as  the  j>ain  and  s^iiY'ness  leave  the  ear.  In  fact,  during 
tJie  [minfnl  stage  of  otitis  media  the  less  put  into  the  ear  tlie  better  it  is  for 
the  [mtient.  Before  the  membrana  rnptun^  or  is  incised  by  the  surgeon, 
tlic  locnl  application  of  tlrv  heat  and  the  systtMnic  treatment  are  all  that  can 
be  done.  Some  have  obtainc<l  gnml  results  from  the  administratiiin  of  ^small 
iosm  of  tincture  of  aconite  rout.  Ijix-ally  cocaine  has  been  vaunted  by 
80016^  but  I  have  gained  no  aid  from  it  in  acute  otitis  mcxlia.  As  I  have 
•Ireiidy  said,  the  catarrhal  ntses,  if  s<x*n  s<>on  anil  bci\>rt^  variiius  impr<^|ier 
home  remedies  have  been  applied,  yield  to  the  application  of  dry  heat  to 


Co  I  to  II- 
holder. 
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the  iminful  ear.  The  hot-water  bag,  the  bottle  filhxl  with  hot  water,  a  hot 
stone  in  flanoeb  a  hot  sand-bag,  a  iif>t  salt-bag,  or  a  hot  cushion  of  dr>' 
hops  will  give  the  best  aid  and  eertainly  do  no  harm.  Moist  applioitions 
in  the  form  of  ponltioes  macerate  too  niiieh  and  tend  to  harm  the  ear,  just 


Fig.  9. 


Autbo^a  method  t»f  ItisufllAUiig  powder  into  the  car. 

as  they  do  when  applied  to  the  eye.  One  or  two  Swedish  leeches  applied 
near  the  trains  or  Iwueath  the  anriele  will  often  ent  short  aa  acute  catarrhal 
prwes*^  and  prevent  the  ii(rniation  of  nmeo-inii^. 

Pameentesis  of  the  Memhrmm, — Even  in  the  catarrhal  cases  of  otitis 
metlia,  imracentesia  of  the  niembnma  nuiy  be  perfornn^j — thongh  this  oper- 
ation i^  more  likely  to  be  deniandt^l  in  the  purulent  lb rm  of  otitis  media. 

Fm.  10. 


P&rftcentesis-  k  ri  Ifis. 


This  must  not  Ix^  attempted^  however,  unless  the  snrgecm  can  illuminate 
the  ear  with  the  forehead-mirror  and  (xmduet  the  delicate  paraeentesis- 
knife  down  to  the  bnlging  niembnuia.  An  incision  may  then  be  made  in 
that  part  of  the  rlrnm- membrane  wlneh  is  nmst  distended  by  the  products 
of  inflammation  in  the  drum-cavity*  Such  an  operation  usually  gives 
speedy  relief  to  the  sufferings  of  the  {xitient. 
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OTITIS   MEDIA   PURULENTA   ACUTA. 

lo  Danjr  lOStaDCM?!!  the  catarrhal  form  of  otitis  moclia  cannot  be  relieved 
bf  any  of  the  remeclifs  I  have  indicated,  Unt  passes  into  ftfith  meclm  piwur- 
taiku  The  paiu  iu  the^*  caws  will  have  t!etie<l  all  measures  adoptc^d  for  its 
Kalief,  and  terminates  only  when  the  membrana  tynipani  ruptures  sponta- 
in  incised  by  the  knife.  If  pus  tonus,  it  can  lie  seen  Ix'liind  the 
and  tlie  latter  will  nsnally  bulge  outward.  It  in  this  ihnn  of 
iar4!«Hide  whidi  nsually  causes  the  distressing  earache  of  children.  In 
iwy  youfi^  children  the  piiu  is  so  intense  as  to  cause  convuli-iiunH,  In  in- 
btut&n.  tHirvjEi  or  teeth iny;  will  bring  on  this  disease  iu  tlie  ear.  In  larger 
thtldrefi  the  oxatithetnata,  expoBure  to  inclement  weather^  or  playing  iu  tlie 
mmw^  or  in  sntniner  excessive  bathing  in  cold  water  or  rapid  cooling  of  tlie 
healed  body  by  lyin^^  on  the  ground,  will  cause  otitic  media. 

In  smrlet  lever  or  measles?  this  diseitse  may  come  on  insidiously  without 
pain.     In  mivh  cases  it  stijms  to  be  of  a  chronic  nature  from  the  out- 
The  perforatitjn  is  nsnally  large,  as  the  membrana  tympani  sloughs 
mmW  in  the  exautheiuaUi,  e^|>e- 
mllv  in  scarlatina.  ^^^  ^^ 

The  mo«lc  of  reflex  action 
QotKt'rned  in  the  purulent  otitis 
medra  of  teething  deserves  our 
CDDi*ideratinn,  **  A  c^msiderable 
fftrilon  of  the  blood-supply  of 
the  membrana  tympani  is  derived 
fnjin  an  artery  that  leaves  the 
interaal  carotid  in  the  carotid 
canal,  and  proceeds  by  a  very 
fbort  CNjurse  directly  to  its  dcsti- 
naiauQt.  Being  thus  closely  con- 
aeetcd  with  a  large  arterial  trunk, 
ihis  isnmli  tympanal  branch  (Fig. 
II  at  3)  of  the  internal  camtid         nervous coKNEmoNBETWEKx the tefth  and™ 

ttlUrrV    lK)»*8eS*?<»    VTrV    favorable     Ear,  <Woaki^j—l,  lympmilc  cavity :  2.  auricular  bmnch 

dnsojiistanocs  for  a  speedy  aug- 

iDCDtation   of  its    blfKxi-supply. 

Xow,  the  iiervi  vasonim  const  i- 

tiiting  the  oirotid  plexus  at  this 

f§n  of  itM  cours«e  come  largely 

from  the  otic  ganglion  (Fig.  11  at  4).     Tlie  thinl  l>ranch  of  the  fifth  nerve 

h  cut  tlircmgh  in  the  iliagram  to  show  this  ganglion.     On  the  other  hand, 

the  inferior  dental  nerve  (Fig.   11   at  8)  supplying  the  decayed  to+ith  or 

piia«y  afi  the  ca»e  may  \k\  also  c<^>nimunicatt^  with  this  ganglion  (Fig,  11 

at  4,  5),      We   thus  arrive  at  a  dirwi   channel  of  nerve-eommunic^tiou, 

tiiru(]|grl]  ti>e  iiiic  ganglion,  between  the  suurec  of  irritation,  the  tooth,  and  the 


of  fturiciilo-tt-mprtrttl  nerve;  3,  bmnch  from  the  ^nglloti 
fiimikhiTiK  Vtt!M»iilar  nervp.*  to  thi?  Internnl  eAnilld  artery 
»tMl  its  brAiicli  the  tjrtnjvuiic  nnvry ;  4,  otic  f$AngUoii; 
\  branch  from  otio  »riiiiglioti  JfitriitiK  inferior  dentiil 
tierire;  6.  middle  nienlTit;cal  iirtery :  7t  AurlculO'tempurftl 
nerve  I  8,  inferior  dentiil  nerve  to  teeth  mul  gtiins;  »» 
abort  tymfmnic  bninch  of  Inti^rnul  curotiil  i»rtery. 
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vascular  supply  of  the  drum-head.  The  effect  then  of  the  irritating  impres- 
sion proceeding  from  the  decayed  tooth  or  swollen  gums  will  be  to  excite 
waves  of  vessel-dilatation  in  the  correlated  area,  the  drum-head.  Its  vessels 
now  become  largely  distended,  acute  congestion  is  thus  established,  with  its 
attendant  stretching  of  the  sensitive  and  tense  tissue  in  which  it  occurs,  and 
so  occasions  the  pain  experienced  by  the  subject  of  these  conditions.  If  the 
irritation  be  sufficiently  prolonged,  effiision  into  the  tissues  ensues,  which 
under  favorable  circumstances  will  pass  into  suppuration  and  constitute  a 
true  otorrhoea.  Owing  to  the  fi'ee  inosculation  of  the  vessels  of  the  drum- 
head with  those  supplying  the  tympanic  cavity,  it  will  not  be  long  ere  this 
region  participates  in  the  inflammatory  process,  so  that  this  cavity  may  also 
become  filled  with  pus  or  muco-purulent  fluid."  (Woakes.)  Of  course  this 
accumulation  must  either  escape  by  the  Eustachian  tube,  as  it  can  very 
easily  in  children,  from  the  comparatively  large  size  of  this  tube  in  them, 
or  it  ruptures  the  membrana  and  runs  out  at  the  external  auditory  meatus. 
Before  discharge  takes  place  from  the  drum-cavity,  the  pent-up  matter  may 
press  upon  the  fenestrae  and  thence  upon  the  contents  of  the  inner  ear,  and 
may  excite  convulsions. 

Before  suppuration  ensues  in  the  drum-cavity,  inflammation  may  extend 
from  the  drum  to  the  meninges  of  the  brain,  by  the  way  of  the  petro- 
squamosal  suture,  through  which  a  fold  of  dura  mater  dips  into  the  tym- 
panic cavity  and  unites  with  the  muco-periosteal  lining  of  the  latter.  This 
fissure  is  wide  and  the  portion  of  dura  mater  entering  the  tympanum 
through  it  is  large  in  infancy.  Towaixls  adult  life  this  fissure  becomes  nar- 
rowed or  obliterated,  but  the  vascular  connection  between  the  drum-cavity 
and  the  brain  continues. 

Treatment. — Since  otitis  media  pundenta  b^ins  as  a  catarrhal  inflam- 
mation, the  remedies  suggested  for  the  relief  of  the  latter  malady  (pp.  18-20) 
may  be  applied  in  this. 

But  I  cannot  too  urgently  object  to  the  use  of  poultices  or  hot  drops  of 
tinctures  and  acids  in  this  disease.  By  such  procedure  the  ear  is  usually 
made  worse,  as  an  artificial  otitis  externa  or  a  myringitis  is  brought  on,  and 
the  original  disease  is  masked.  Very  often  this  is  the  condition  of  the  ear 
when  the  physician  is  called  to  the  patient,  because  of  the  indiscriminate 
use  of  a  host  of  senseless  household  remedies.  Examination  of  the  mem- 
brana tyrapani  reveals  a  bulging  either  below  or  above  the  folds,  in  the 
membrana  flaccida,  rai-ely  in  both  regions.  In  either  condition  it  is  best  to 
perform  paracentesis. 

There  are  no  "drops^'  which  can  relieve  earache  in  children.  If  dry 
heat,  inflation,  or  treatment  of  the  inflamed  nares  will  not  do  it,  nor  rest  in 
bed  in  a  warm  room  with  antiphlogistic  and  sudorific  treatment  accomplish 
it,  Qply  the  escape  of  pus,  either  spontaneously  or  by  means  of  the  para- 
oentesis-knife,  will  give  the  desired  relief. 

Afler  the  discharge  of  pus  has  set  in,  the  ear  must  be  gently  mopped  with 
absorbent  cotton,  once  or  twice  daily,  or  oflener,  to  keep  it  clean  and  dry. 
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Fig.  12. 


This  is  preferable  to  the  syringe.     If,  however,  the  flis<'harge  is  copious  and 

teoafnous,  the  ear  may  be  syringed  at  the  beginning  of  the  discharge,  but 

not  as  the  discharge  di> 

Qffliflbes.    After  the  ear 

iickaiided,  insufflations 

d  boric  acid  alone  or 

iif  boric  acid  and  imlo- 
coinbined  may  be 
loved,  if  the  car  has 

bit  all  pain  and  tenderness.     If  the 

dtidiarge  keeps  up  for  a  fortnight  and 

m  rety  purulent,  the  ear  may  be  mopjjed 

with  a  iwo-and-a-half-per-eent.  sohition  of 

f&rbolio  acid,  previous  to  the  insufflations. 
The  surgeon  must  be  on  the  lo4jkoiit  for 

granulations  and  polypi.     If  the  former  ap- 
pear, the  above  treatment  will   often  cause 

them  to  disap]>ear ;  if  not,  they  may  be 
I  gently  touched  with  as  much  fluid  chromic 
facid  as  will  cling  to  the  end  of  a  l>are  c^jtton- 

hfddcr.  If  true  pedicellate  [xjlypi  form, 
I  either  grntle  torsion  of  the  polyp  by  means 
lof  a  probe,  under   perfect   illumination,  or 

ing  it  with  the  polyp-snam,  will  remove  the  growth. 


CHRONIC   PURULENT   OTITIS    MEDIA. 

I  Unless  acute  purulency  of  the  middle  ear  stops  spon- 
jusly  in  a  few  weeks  or  is  check ikI  l)y  projH^r  treat- 
ment Jo  an  ecpml  }^>t*ri(xl  of  time,  the  patient  becomes  the 
|'«ihjert  of  chronic  purulent  catarrh  of  the  middle  ear. 
This  disease  is  usually  the  result  of  neglect,  and  is 
By  establi shell  in  the  caclit^^tie  or  dehilitated.     The 
majority  of  cases  are   the  ix-suU  of  severe  scarlatina. 

slc^  and  intense  coryssas  at  the  time  of  teething  fur-  Author's pcjiyp-snar©. 
their  shai'c  also. 
If  the  canal  is  examined,  it  will  be  found  either  partly  or  entirely  filled 
[with  pus  and,  in  tlie  earlier  stages,  strings  of  mucus  from  the  Eustachian 
^lube.  I  would  say  here  tliat  a  discharge  from  the  ear,  especially  if  a 
<\>|>iijtm  one,  is  prima  facie  evidence  of  the  existence  of  a  j:)erforation  in  the 
mcmbrana  tympani.  After  this  discharge  is  removed  irom  the  canal,  either 
by  syringing  with  warm  water  or  by  mopping  with  abs<^rl>ent  cotton,  the 
membrana  tympaui  may  be  seen.  Inspection  will  reveal  that  the  mem- 
bmtie  i»  perforated,  usually  at  one  point  only,  and  that  in  the  lower  and 
tr  part.  The  })erfomtion  is  s(imetimt*s  large  enough  to  permit  a  view 
red  raut^us  membmne  of  the  inner  wall  of  the  drum-t^avity  Ijeyond, 
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Yen*  often  the  entire  membrana  is  gone,  only  the  peripheral  annulus  tend 
nosus  and  the  malleus  being  left.  The  latter  is  indrawn,  and  its  lower  eo 
is  seen  lying  against  the  promontory.  If  the  perforation  is  smaller,  tl 
malleus  will  be  seen  to  be  entire  and  in  normal  position.  The  remnant  c 
the  membrana  is  then  macerated,  and  in  some  cases  denuded  of  its  epith< 
Hum.  In  other  cases  the  dermis  of  the  membrane  is  intact,  but  thickenc 
and  white.  If  the  perforation  is  large  and  extends  far  into  the  upper  an 
jxisterior  quadrant,  the  incus-stapes  joint  may  be  seen  easily.  Polypi  ai 
ot\on  found  in  this  form  of  ear-disease,  extending  beyond  the  plane  o 
the  membrana  tympani,  outward  into  the  external  auditory  canal.  Thei 
protrusion  in  this  direction  leads  often  to  the  idea  that  they  are  attached  i 
the  walls  of  the  auditory  canal ;  but,  in  reality,  they  originate  from  th 
uuuH>us  membrane  of  the  drum-cavity,  either  fix)m  that  on  the  inner  wa 
or  fn>m  that  on  the  inner  surface  of  the  membrana  tympani.  The  linin 
of  the  auditory  canal  is  skin,  and  not  mucous  membrane.  Hence  polyj 
ilo  ni>t  readily  originate  from  it. 

Treatment. — If  in  a  case  of  chronic  purulent  otitis  media  a  polypus  i 
foumL  it  should  be  extracted  before  any  attempt  is  made  at  checking  the  die 
v*luir^\    In  fact,  a  discharge  cannot  be  checked  while  a  polypus  is  in  the  eai 
A  jvlypus  may  be  removed  by  delicate  forceps,  or  it  may  be  twisted  off  it 
54^Hu  by  the  use  of  forceps,  but  the  surest  way  is  to  snare  it  off  by  mean 
\\f  the  iHJypus-snare  (p.  25).      This  instrument  should  be  very  slendei 
^^  ihiil  it  itin  be  jiassed  down  the  canal  to  the  polypus  under  the  eye  oi 
llh^  o|vrHfiUP*     This  can  be  done  if  the  instrument  is  slender  enough  to  per 
luil  |J^*uiY  ^>f  light  from  the  illuminator  to  pass  into  the  canal  at  the  sam< 
liuHN     A  tiih*  brass  piano-wire,  or  the  fine  brass  wire  used  by  saddlers,  i 
K^tx'T  thtiu  stM  or  silver  wire,  because  it  is  more  pliable  and  the  brigh 
x\>)vst*  xH^t^k'^  the  o)^mtor  to  keep  sight  of  the  loop  which  he  is  endeavoring 
h^  i>Wv  vAvr  the  VHilyp.     After  the  polyp  is  removed  from  its  pedicle,  thi 
Ullv'^'  JSk^uM  be  tvmWuxl  with  a  minute  quantity  of  fluid  (f.e.,  deliquesced] 
v'^r^MMV  ^^t     Jus4  as  much  as  will  cling  to  the  end  of  a  bare  metal  probe 
wO;  >ii>«Ksx'^  S>Jf  ibe  |Hir|H>se  of  cauterizing  the  pedicle.      The  hemorrhage  h 
i^^s\'^>*s4k'<W>lic  itt  *U  itist^     If  neither  the  wall  of  the  auditory  canal  not 
iHh^  ih^w^nhw^  WMWfebJrtuie  v>f  the  drum-cavity  be  touched,  the  patient  will  ex- 
|yN^>,N^v  y^s  nHiMO^     lu  tact,  as  the  polyp  has  no  sensibility,  if  the  parts 
imhvinI  W  i^'Q  ^HAct^U  the  |iatient  will  not  know  that  anything  is  being 
tt\ivi^  fvN  i^iw.       Vt^  ^^^  removal  of  the  polyp  and  the  cauterization  of  the 
im>Iy^4«"^  ^W  <rt^H  ^^v  W  iwsufflateil  with  finely-powdered  boric  acid,  alone 
or  .NNix^K'iwsi  >^<i^^»  iK«vist\arta  as  previously  suggested  (p.  21). 

AtW  tW  ty<w>iN\«*i  v>t'iii  i^Jvpus  from  the  ear  the  discharge  usually  stops, 

mM>K4^Y^V(^  r»\<r<rt  ^ii^Kv^U  further  treatment.      However,  some  form  of 

ti»At  nielli  iis  <«*<wJ^\  sWwAiKkxl  for  a  few  weeks.  If  the  discharge  does  not 
tl^on  tviiurs  x^v*  mA>  ^w^^i  that  a  concealed  polypus  exists  in  the  upper 
jHirt  of  i]\c  tym^^iiwitcv^viiv. — tlu^son^lled  attic. 

Tlio  Vf(^  iw*<«w^l  livr  \^hvkiug  the  discharge  after  the  polyp  is  removed 
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bv  the 


vdem,  iiamf^i.     So 


iniesj  Htrontr  F*^>lutifHiB  of 

may  Ik*  rerjiiired.     Xothing  weaker  than  Mix  gmin;^  to  tfm 

ioiddiaooe  of  water  will  be  of  avail,  and  sohitions  of  one  hundi-ed  grains 

vtfiftcii  tQiOst  effioicMit,      These  mnst  be  pnt  into  the  ear  by  the  sui*geon, — 

Mtbjr  the  patient  or  an  attendant.     It  is  not  ncKT'ssary  to  nentralize  them 

hy  ^t  Wftter.       I^et  the  ear  lye  gently  and  thc^roughly  syringed  with  plenty 

Irf  trpid  water  a  few  moments  after  t!ie  applieation  hns  l>een  made.      If 

f  Cbii  tftatmeut  has  not  a  decidedly  g(Kxl  efleet  atl:er  two  or  three  a]>plieations 

kavt*  lireu  maile,  it  shonld  be  disecmtinne*!,  or  stronger  solntioiis  ti'ie<l,  even 

[up  lo  saturated  t^ohitions.     But,  of  course,  the^ie  mnst  be  arrivtnl  at  w^ith 

iiiti :  the  last-named  strengtli  will  be  needed  rarely. 

'If  fluid  applieations  are  deniaiide<l   instead  of  j>owders,  alcohol  stundis 

ir0t  in  the  list,  in  the  treatmeirt  of  chronic  purnlent  otitis  media.     This 

may  In*  used   in    the  form   (»f  spirits  of  wine,    or  of  al>siilnte  anhydroim 

aJeoboK     An  application  oi*  ten  drops  may  he  made  once  or  twice  a  liay, 

\m&tr  the  car  is  cleansed  either  by  absorbent  cotton  or  by  syringing. 

Sifchitions  of  sulphate  of  copjK*r,  one  grain  to  the  oimee  of  water,  sni- 

phaU*  of  zinc,  from  one  to  three  grains   to  the  fliiidunnee,  and  nitrate  of 

kad^  lea  grains  to  the  fluidounee,  will  be  found  of  value  in  ehtx-king  the 

As,  however,  the  disease  does  best  under  ttie  dry  treatment,  all 

ap|iltcations  are  but  second  ehoiee.     But  eases  may  present  themselves 

Ijo  which  tlie  dry  treatment  cannot  be  carried  out,  and  in  such  the  Hnid 

l«[i(ilit'iitions  I  have  named  will  be  found  of  service, 

(irfinuhifionji,  with  broad  bas*^,  need  not  Ix^  cut  or  sf*mped  away.     They 

IwiH  gi*«erally  disap[)ear  under  the  aiitist^pti^*  and  dry  tixiitment,     Bnt  no 

Btijd  applioition  excepting  alcohol  will  l>e  of  use  when  granulations  are  pres- 

Iii  fiict,  the  flnid  treatment  is  eoiitra-indicati^l  when  granulations  are 

til,  ib»  moisture  proniott^s  their  growth  and  development  into  polyi>i. 

Chutinic  PtfRiTLENCY  OF  THE  Attk^  OF  THE  Tympanum. — Chrouic 

lleut  diseasf^  in  the  attic  appeal  t^  under  two  forms:  (1)  in  conjunct  ion 

chronic  suppuration  of  the  atrium,  or  lower  and   larger  part  of  the 

tfai|iaiiufti,  the  latter  being  aceompauiecl  by  perfoi-aiion  of  the  membrana 

jtytnpiini ;  and  (2)  as  a  chronic  purnlent  dist^ase  limitefl  to  the  attic,  the 

Ml  flaiccida^  the  part  alnnv  the  short  prfK-ess  of  the  hanuuer,  alone 

fomtc^d,  the  mcndirana  vibrans,  tlie  part  Im'Iuw  the  line  (d*ttjc  folds, 

Jng  intiK't  and  often  normal  in  apjM^amnee,     In  tlie  first  case  the  disehai'ge 

in»ptou»«,  while  in  the  second  form  it  is  nsyally  s«'ahty. 

The  Clitic  CiHitnins  the  hcwl  and  neck  of  the  malleus  and  the  boily  of 
[Ibe  iiicttfi;  its  upf)er  wall  is  the  tegmen  tympaui,  the  Ixmndan^  between 
ttynipaiinm  and  the  cranial  cavity.  It  is  the j*e fore  manifest  that  disease 
is  space  threatens  the  meninges  by  extension  tiirough  the  dchiseeuoes 
which  QBoally  exist  in  the  tegmen  tymfmni.  A  combiuation  of  the  two 
[-<•.,  the  ci>existence  of  a  perforation  in  the  meinlirana  fln(*eida  with 
in  the  membrana  vibmns — is  the  rarest  exception.  The  membmua 
fliflcida  is  tluit  {Nirt  uf  the  mcnd>rana  tympani  boundcil  above  by  the  si'mi* 
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circular  bony  edge  of  the  s<^ment  of  Rivious — i.e.,  the  inner  edge  of  tl 
upper  wall  of  the  auditon*  canal — and  below  by  the  folds  of  the  men: 
brana  and  the  short  process.  As  it  is  composed  of  two  layers  only, — ski 
and  mucous  membrane,  being  devoid  of  fibrous  tissue, — it  is  loose,  and  hf 
received  the  name  of  flaccid  membrane.  It  is  also  called  the  membrane  o 
Shrapnell,  after  him  who  first  described  it. 

The  second  form  exists  rarely  in  children,  but  there  is  reason  to  bdiei? 
that  the  first  form,  in  which  the  atrium  is  also  diseased,  is  often  found  i 
them.  In  such  cases  as  the  latter  the  incus  is  often  partly  or  entirely  dc 
stroyed  by  necrosis.  The  malleus  also  is  partly  destroyed  in  the  handle 
the  up{)er  parts  alone  remaining  in  union  with  the  remnants  of  the  mem 
brana  tympani.  The  stapes  is  usually  intact,  as  it  seems  most  resistant  t 
punilent  disease  and  necrosis. 

Treatment. — The  first  form  of  attic  disease  demands,  in  addition  t 
the  treatment  already  laid  down  for  chronic  purulency  of  the  drum, 
thorough  drainage  of  the  attic.  This  is  best  accomplished  by  removal  o: 
the  remnants  of  the  membraua  tympani,  the  malleus,  and  the  incus.  Th 
staj^es  should  be  left  undisturbed.  This  operation  of  excision  of  the  rem 
iiants  of  the  membrana  and  ossicula  auditiis  is  performed  with  the  patien 
umier  ether.  The  illumination  of  the  ear  is  accomplished  by  means  of  ai 
eUvtric  lamp  arranged  to  \ye  worn  on  the  forehead.  If  the  incus-stape 
joint  is  visible,  the  latter  should  be  separated  from  the  former,  by  mean 
of  a  knife  s|HHMally  devised  for  this  purpose.  If  this  joint  is  hidden  by  tb 
still  extant  upper  posterior  quadrant  of  the  membrana  tympani,  it  shouk 
Iv  exjH^xl  or  siHight  for,  by  the  excision  of  the  obscuring  part  of  the  drum 
UHiubrHue,  If  discovered  by  this  act,  the  joint  should  be  severed  as  stata 
«Ua*\\  The  iH»xt  step  will  be  to  sever  the  tendon  of  the  tensor  tympan 
uuui\*k\  bv  nn^iteii  of  another  form  of  knife,  specially  devised  for  this  act 
TIh^u  aU  r^^iwiuing  attachments  of  the  membrana  tympani  to  the  annulw 
IN  w^i^wk-^tei  ^vHiM  U»  severed  by  means  of  a  blunt-i)ointed  knife,  when  tin 
\\\^\\cit>s  U^^^  5!^H»t\l  by  delicate  forceps  or  by  a  polyp-snare,  can  be  lifted 
rt\s*w  tlh^  ^tir.  The  iinnis  in  these  cases  is  generally  destroyed  by  necrosis. 
Imw^  it'  ^v.'^s  it  ^-^iw  W  n^moved  by  forceps,  or  by  a  hoe-like  instrument  if  the 
\v«^  W  Iv*^  sli|^H\l  high  up  in  the  attic. 

If  \\v  *i\MKtilit^  with  the  second  form, — viz.,  one  in  which  the  per- 
tx^mtis^^  is  ii^  tW  UH^mhraim  flaocida  only,  through  which  the  pus  escapes, 
whilo  tho  UH^ubmuji  vibnins  is  intact, — the  procedure  is  a  little  different 
lu  this  txvinu  tho  im^is-stajH^s  joint  is  necessarily  unexjwsed  :  at  most,  only 
tho  luvk  v4*  tlu^  i^uiIKhis  itin  In?  seen.  The  first  act,  therefore,  will  be  to 
vxoi!^*  the  upjHT  (H^terior  quadrant  of  the  membrana  tympani  and  expose 
tlu*  inous-vSiajHS  joint.  Then  disarticulate  these  two  bones,  sever  the  tendon 
of  the  ton^H>r  tvmjwii,  and  cut  away  all  attachments  of  the  intact  mem- 
brana to  the  annulus  tymjianicus,  by  a  circular  cut  embracing  the  entire 
IK»riphery.  The  malleus,  with  the  remnants  of  the  membraua,  can  then  be 
removetl  as  statist!  alwve. 
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eot^cratioti  may  Ui  the  only  ra«ms  of  obtaining  a  radical  cure  in 
»  of  rhn»nic  suppnnitiiHi  in  tlir  atticj  Much  ivlii-f,  Ijovvever,  and 
ffcn  \O0f^  |M?ri<KL§  of  iniiiiunity  from  the  ofl'enmve  purulent  dischai^e,  may 
bofatttEued  by  the  iisoofvaritniH  fluid  ivuKnlios  a[>pliixl  to  tliriittie,  thmugli 
ffeperfbrattoOy  by  means  of  the  tym[uuiii'  syringe.  The  hitter  h  a  Byriuge 
hnldttig  about  a  fluidouncu,  to  whieli  is  iittcMl  a  slender  nozzle,  wbteh  is  in* 
Imdoofid  into  the  attie  through  the  |>erforati(>n.  By  this  niejins  tlie  disi'asetl 
mwity  may  be  syringed  with  |)eroxide  of  hydnjgen,  and  then  by  solutioos 
oTcarbolic  acid,  sulpliate  of  eopper  (gr.  iii  to  fSi),  alwhol,  etc.,  those  named 
iHiiig  the  preferable  one.s. 

Peroxidt^  uf  hydn*gen,  having  a  jKvnhar  affinity  fur  allnunen,,  bretiks 
np  pu*  as  soon  as  it  t^>nieH  in  euntaet  with  it,  making  by  sueli  aetif>n  a 
foam*      This  nut  only  ii^  a  great  eleanstH",  but  it  reveals  by  this 
the  present  of  pu^  even  in  very  small  *|uantitie8.     When  the  foam 
CBto  app'ar  it  may  be  eunelmled  that  all  [jus  lias  lietm  reniuVL'^L 
MAi<rorD  DiHEASE. — Atfections  of  the  mastoid,  being  usually  the  result 
nrtii<!  purulent  *lis*^se  in  the  tympatne  euvity,  may  be  eunsidered  at 
point. 
For  diniral  tx>nvenience  mastoid  iuHaminatiou  may  be  divided  into : 

1.  Periostitis  of  its  outer  -i^urfaee. 

2.  Congestion  and   inflammation  of  the  mut^Mjus  nienibranc  lining  the 
lla  of  the  ma^stoid  cavity. 

S.  Caries  and  necTosis;  followwl  by  throndi^jsis  of  the  lateral  and  other 

of  the  brain,  general  enil^ulisin,  i>va^mia,  or  c^erebral  abscess. 

first  flirm  is  not  unci>nini<iuly  oljservefl  a.s  an  atteu^lant  of  acute 

ialbunmation  of  the  middle  ear,  with  t*onsci^ntive  inflammation  in  theexter- 

aal  auditory  canaK     It  may  also  ap|M»ur  <lurinj^  ehnmie  suppuration  in  the 

ljrn)imnum.    An  abscess  may  Ibrm  f>ver  tin?  mastoid  as  a  result  of  tliis  peri- 

[istitis,  and  in  a  strumous  diathesis  earies  of  the  outer  table  of  the  mastoid 

be  indneed.     This  latter,  aAthenic  form  is  ehararterizcKl  by  its  painless- 

;  the  former,  or  Hihenie  tyj>e,  by  grwit  pain,     Th(*  astlienie  liirm  may 

uccuriM  a  si^jnel  of  diphtheria  in  children. 

When  the  secpiestrum  is  found,  it  shi>uld  be  removed  at  once.  Sueh  a 
as  this,  rxxiirring  over  the  outer  wall  of  the  mastoid  in  a  child, 
of  m*mient  nut  only  to  the  hearing  l)nt  even  to  the  life  of  the 
(olieDt;  becansi*  in  children  there  is  mneh  greater  jirubability  of  an  exten- 
mmi  iowanl  of  sueh  a  ilisease  than  there  is  uf  its  pissage  outward,  fi>r  the 
tiasiiei  over  the  nuistoid  in  young  children  are  mucii  mon^  ivsistant  than  the 
Ibin  and  nomewhut  cril)rifurm  outer  table  of  their  |»artly-develo|Kd  mastoid, 
Sonetiniefi  that  which  ai>{)cars  U\  W-  an  abscess  pointing  over  the  mastoid 
iiiiilffpjfvi  resolution  by  ordinary  poultices. 

Thp  iithenic  variety  of  mastoid  {leriostitis  is  characterized  by  pain  and 


h  AiiTtyj%  dururiiiK-her  KmtiUiHten  des  Ohrr-s,  and  Sataucl  Sexton,  M.D.^  Dlii- 
K»ir.  Willium  W»nk1  di  CV»  188S. 
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>;t!Ut^r*jft.'!^  ti  nie  niKtuiii  portion,  with  some  redness  of  the  skin.  It  mi 
ui:>«r:Ma.  ut:  x.^svrv'vr  incu  the  idea  that  it  is  inflammation  of  the  masto 
^t^  jkiL  nie  t:!^  at^p-ecated  pain  in  the  ear  and  head  and  the  readinc 
*:..:i;  *ii-«-a  :ifc  \i%rr^jtjdtis  yields  to  leeching  or  a  deep  incision  (Wilde's  i 
i-^^a  %il1  -*r^-v  Jb-  ixaetMxstic  points.  It  must  be  borne  in  mind,  howevc 
UAi  (Lhuoutacivu  }i  tbe  external  periosteum  may  be  associated  with  deep 
;iiiaui*itakivu  AX  :a*?  izfiis«cokl  cavity.  This,  however,  is  hardly  the  case 
■  w:*^  iiuurtrtu  JS"  rfiey  do  not  possess  largely-developed  mastoid  cell 
:UkKf  i^  -^^.'vud  iod  third  forms  need  not  be  expected  in  them.  Y 
.tii>'aiv  ^Litiu'uc  tftffamnmtion  of  the  drum-cavity  is  often  followed  i 
.ui.arvit  ^«  aiix»iiu>U2>  iQ  the  cerebral  sinuses,  general  pyaemia,  and  absce 
a   a^    H-i^:  It. 

vui  .\  :Hir*tLi*uc  laifammation  has  existed  for  some  time  in  the  midd. 
.^.    tfe%.tv    iuft>    suilklealy  arise  an  acute  and  violent  inflammation  in  th 
•X****'      '"^^^^  is^iallv  vvcurs  after  exjwsure  to  cold  air  or  to  a  cold  wat< 
^w.a,    *  .*AUf  4  s>i»,>w  v»«i  the  ear.     The  first  result  of  the  engorgement  of  th 
v^s'csiu'w  5^  *  autiiuuck^  or  checking  of  the  discharge.     The  pain  is  ofte 
><,vt»v*  utu  u'  .i  riin.*i*ii«r  or  boring  kind.     Pain  is  oft«n  felt  in  the  bro¥ 
a     iK   ***i»\«t;  jwif  in  the  mastoid  region  of  the  affected  side.      Facif 
<^5**^xt2^  5^  iuil*:  ;j^  v\^<unH>u  occurrence  in  these  forms  of  inflammation  i 
iK    i»i\isiU-  vMi'.     h  k  due  to  pressure  of  the  greatly -swollen  mucous  mem 
'ti**«.    1    IK'  :iu«pissik^!  pus  upon  the  facial  nerve  through  a  dehiscence  ii 
;>^  v.-***(M*     Cbv*  s&irhwjite,  which  had  at  first  ceased,  may  now  be  renewed 
iKA«A^«i    uUtwl  tin  quaJity,  being  thinner  and  very  offensive.     The  fiicia 
MM^i^^xtN  5s  W>fcvwr*  by  no  means  the  worst  symptom  in  such  cases,  as  i 
%.^*v*»i>  Jux!^»(Hijirs  if  the  jiatient  survives.     A  more  alarming  symptom  ii 
Ns*^  %nii|i^  ixfcvl  i^iii  in  the  jugular  r^ion  on  the  side  of  the  affected  ear.    Thij 
y  '*»i»xt.sM  -^ik^ix^  involvement  of  the  lateral  and  other  sinuses  of  the  brain 
,.,.M   s-v  A,\\  ^^  Iv  followed  by  embolism  in  various  parts  of  the  body.     If  ar 
*x»5<v»  i'ittx^s  ill  the  mastoid  antrum  of  a  child,  it  will  much  more  readily 
,iK>^%Ki»x<^  ;t5^^lf  through  the  thin,  cribriform  outer  plate  of  the  mastoid 
'^*\\^  a:x}  jMint  in  the  soft  parts  of  this  region. 

S.A^.  A  umnination  is  a  usual  one  in  childhood.  Cerebral  abscess  is  a 
*K\  ;f  ^^^txulH^n  result  of  chronic  inflammation  of  the  tympanic  cavity  with 
uw'Cw'iXHMU  of  tlie  mastoid.  It  is  due  to  purulent  absorption,  as  is  shown 
:»^\  -;>  sWHirronw  sometimes  on  the  side  opposite  the  diseased  ear. 

rv^^tment  of  Mastoid  Disease. — Inflammation  of  the  mastoidal  peri- 
Axiwjux  N\iH  usually  yield  to  the  local  abstraction  of  blood  by  means  of 
AW^iiu*:  or  a  deep  incision — doum  to  the  boiie.  The  incision  is  to  be  kept 
v'^vn  tv*«*  a  day  or  two.  An  artificial  jierforation  of  the  mastoid  cortex  will 
*sivl\»  if  over,  be  demanded,  in  children.  When  the  abscess  makes  its  way 
vv^  IviK'rtth  tlio  skin  and  points  over  the  mastoid,  the  treatment  is  the  same 
,>i>  lor  an  al^sct^s  in  any  other  part  of  the  cutaneous  surface.  In  fact,  if  the 
v^\i\»uiv*  purulent  disease  of  the  dnim-cavity  were  more  frequently  heeded 
ainl  pivmptly  rec^eived  proper  tR'atment,  there  would  be  no  mastoid  involve- 
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ill  ehildreu.     Even  when  it  diR-s   api>uiir,  ordinary  ixmlticiiig  will 
give  dednnl   relief  in  childroa,  on  account  of  the  soft   and   u|>cn 
mtoid  eonex  ia  them* 


'If 


CHKONIC   NON-FUBULENT  OTITIS   MEDIA, 

TJic  onsc*t  of  this  disease  in  children  is  nsnally  in.^idious.  Infants  may 
1)^  atui«*kit.l  hy  it  and  tlielr  lieiiHiig  greatly  ini|jairc^  Wfuix^  it  is  known  that 
aoofa  a  chunge  has  ocx^un^ed.  After  a  severe  ould  in  the  head  and  an  acute 
Oterrfa  uf  the  EiLstaehian  tube,  the  inuron8  membrane  dtX'B  nut  rc'jrain  its 
iMiniial  ^tate^  but  remains  in  u  cooditiuii  uf  ohrtmie  inflammation,  whieh 
irnduallr  assumes  the  form  kouwu  as  hyi>ertrophic  catarrh.  This  may  set 
ia  without  much  ur  any  jmin.  If  the  child  is  an  infant,  it  may  be  remem- 
hmd  that  it  once  ha<l  a  bad  attack  of  **  snuffles  or  a  bronchitis,"'*  but  it  was 
jHit  ncpdfsed  to  be  deaf.  In  an  older  ehild^ — one  who  has  k*anied  to  talk — it 
niU  be  obeerved  that  it  doe^  not  hear  well  after  a  cc»!d  in  tlie  liead.  This 
away,  to  n^turo  with  another  cold  ;  and  at  last  it  is  observtil  that 
lil3d  is  j>ernianeutly  dull  of  hearing,  and  jxcrhaps  growing  worse.  If 
$diool,  it  tails  behind  in  its  studies,  or  it  is  supposed,  often  verj^  unjustly, 
heedless,  and  gets  blame  which  it  d(x^  nt»t  deserve. 
in  this  early  stage  tlie  ears,  the  nart^s,  and  the  throat  be  examined, 
peculiar  to  the  disease  will  Ije  found  to  have  taken  plaet*.  The 
i4ieads^  the  membranae,  will  Ix*  f^jnnd  more  ret^letc^^  tlian  normal,  |M'r- 
lesia  ahining^  and  the  color  transmittcHl  through  them  will  be  reil  or 
,  frum  the  congested  raui^us  membrane  over  the  inner  wall  of  the 
ilniitiw^vity. 

The  tmres  will   present  at  this  time  a  swollen  and   reil   muevnig  mem- 

brmtk*  over  the  turlilnntct^l  bones,  and  the  respiration   througli   them  will  be 

ipi<dt<l.      A  more  or  less  sticky  and  copious  discharge  will  come  from  the 

tor  nares  and  also  flow  Ijackwanl  into  the  fances, 

Tht*  muuths  of  the  Kustm*hian  tul>cs  will  Iw   ftmnd  swollen  and  closed 

blijeked  by  mucus.      The  fauces  are  not  always  affected,  like  the  nares 

Knstachian  tulws,  but  usually  they  pi'esent  a  follicidar  pharyngitis 

Wo] leu  velum  palati. 

If  lliei^e  conditions  of  tJie  nares,  Eustai^hian  tulx^,  and  middle  ears  have 

J  |»ffv*!<ii'nt  for  several  months,  the  little  patit^nt  mny  liave  had  attarks  of 

,^a  s^trrr  rtifttehe,  or  at  tinu'S  may  have  cumf>laintil  of  shaqj  darts  of  pain. 

Tbe  child  now  breathes  through  its  intnith  and  presents  the  ver\^  injurious 

amdiiioa   known  as  **  month-breathing,**  the  nares  having  nearly  ecasctl  to 

do  their  uxtial  work,  and  the  ahe  being  ccJlapstnl,  giving  the  nose  a  ]*irjchcd 

looL     The  lictiritig  may  now  have  Ixn-onK'  very  nnicli  re^hufd  aii*l  It-ad  the 

fAroffa  to  »eek   mtxlical  aid.     Children  five  yeai>*  old  or  more  will  ot\en 

MDIllaJll   of  f^ubjc*etive  nois*:'S  in   the  eai's.      By  the  repetition  of  isolated 

•Dcdbp  like  **  man"  or  **  piu/*  or  **  four '  or  **  more,**  it  will  U*  found  that  tlie 

jkuy-i'ii^  t9  rtnlticeil  to  a  few  fbti  or  even  inches^  iu  serious  cases.     The  con- 
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..  _  -     T*.  -r**.  Tit?  potieut  saying  "  tin''  for  "  pin"  when  test 
-.     ■»<  iad  I  never  employ  it.     The  tuning-fork  oi 
-.,  .    -  .2tL«.-^  >€rw  as  an  aerial  test.     But  the  best  test  is  i 
__,    ^    .  iTss  *?  I  have  just  indieated. 

.    ^ .  -  milv  impeded,  the  words  with  nasals  in  them  will 
il  resonance  is  cut  oli*:  e.g.y  the  word  "  nose"  w 


.j.^       p.* '-^itvjww  arise  in  this  way.    The  infant  has  a  chroi 

^  ...    -^  -r^-i**  bwng  identical  with  that  in  an  adult.    In  the  infa 

x.^    -  ^'1  ^.-"cnLWil  until  a  year  or  two  after  its  inception,  wh» 

-«.  -^.«i   v^a  to  talk.      Inspection  reveals  all  the  symptoms  < 

.  "*•    Ttam.  ixit  UK)  often  when  all  attempts  at  restoration  ( 

^     -    :    -  :,  ^ji-ause  the  thickening  of  the  membrana  tympani,  ai 

^r-  ia      ■-:*'  A-i^n*?!!*  in  the  drum-cavity  and  in  the  joints  of  tl 

^    a..    V*  tw  indelibly  fixed. 

'     >a<-    i   ..fcif-tiumbness  arc  supi)osed  to  be  congenital.     Mo 

.^     ,      -^x       TT^iy  Uvwie  such  after  birth.     Perhaps  not  more  tha 

,-^      «*••  "^-u^-  ^"^tt  be  justly  called  congenital.    The  majority  certainl 

.  ^.-   -Lis  ivH^fc^s  iKvurring  after  birth,  in  early  childhood,  and  thof 

...        .!  .iT'iv  iut5uK*y  are  doubtless  due  in  many  cases  to  an  insidioi 

.......    AiTu   .'aarrti,  es|Hvially  when  no  other  distinct  and  probable  cans 

^    ^  sss^v:  t^^i  i*r  ih*'  deafness. 

•yrw  x«.tts  :<»  U»  <*^mo  tendency  to  transmission  of  chronic  catarrh  o 
.^  -t  ...'\;:i  -tiT  nriHU  jxin*nt  to  child.  When  a  deaf  {>arent  seeks  ad  vie 
--  ^-w  >,  *  ^^ii  -^f  ^*^^'^  ttiiarrlial  deafness,  the  prognosis  is  always  less  en 
^^.  .^^  r»ot\»  is  in  such  castas  a  transmission  of  the  tendency  for  th 
^^•^  .a:  V::>:5K'hiau  luU^s  to  assume  a  hyjwrtrophic  catarrhal  condition 
.  >^  v>  •  >^irio  tStuxilits  there  exists  the  tendency  to  catarrhal  disease 
,     ^    \  .1'.'^  T  of  the  lungs. 

* "rv  /•  >•.  tx»  v*f  the  auditor}-  i^nal  is  diminished  in  quantity  and  sonie- 
:  vA-^  \-..\    :» v(i:aliiy  in  the  rarly  stages  of  chronic  aural  catarrh. 

T'v  iivi!t>«:ui  tymjKiui,  Jk«  stated,  undergoes  changes  in  color  and  tenu- 
A  *  .>.*.;i«.i  or\**  thickening  there  maybe  a  thininng  of  the  membrane, 
>^rv  »i  '^  ■  viu^'  is  A  tendency  to  ozrcna  in  the  case.  The  wilor  of  the 
,vx«vv»is.K-  oiK'ti  :ip{Htirs  n\i,  fmm  the  transmitted  tint  of  the  congestcnl 
**,.o  ^.^  n\  in'oiHtK'  IvvkmhI.  C^alitireous  spots  are  rarely  found  in  the  mem- 
»*N..o    *  ti'Ai't  oi*  :i  v^iild  at!ivt(Hl  with  catarrhal  deafness. 

■■^iv  .N^.  '-.i  v»f  the  membrana  tymjMini  changes,  from  the  retraction  it 
,  -x^^v^^  *^^^"  ;ho  v-atarrlial  discnist^  has  affected  the  middle  ear  for  some 
.»v  •*'»v  JM*  v4:>>  then  ap)Hnirs  fon^shortened  jKTsp(»rtively,  and  the  short 
v'Nxxs"'  x\iu.x  .:^;:x!taUy  primunent.  The  manubrium  of  the  malleus  is  not 
o.\  >s^%»  'M\:i!\l,  but  is  puIUxl  upward  and  backwanl,  and,  the  curves  of 
,K  ,,x*i»>iH.M  IviMi;:  thus  ahenxl,  the  pyramid  of  light,  normally  found  in 
,K  •  .»t»*>  .'»ivi'ior  \(uadi*;uu,  is  either  thrown  upward  in  the  anterior  half 
>,     K    i.xiU^iHJc  or  di?<ip|H\ii's  altogether.     In  fact,  the  normal  pyramid 
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bt  is  usually  ooe  of  the  linst  Ibatuns  af  tltc  ou-mbi^aua  to  chauge  iu 
dffonic  aural  catarrh. 

The  manubrium  of  the  malleus  not  only  i^iudmwti  in  this  disease,  but 
ftii  rotat4xi  about  its  long  axin,  so  as  to  pull  the  posterior  half  of  the  dnuji- 
bad  into  greater  pnjruinence  aud  to  drag  the  anterior  half  into  a  greater 
4cpfeflston,     Tliis  is  seen,  however,  only  ia  older  children  and  iu  adnlts. 

The  Pfuifyjix  anA  NoHO-pharyiix. — In  ehiklren  the  moist  form  t>f  hy- 
;  pertrophic  catarrli  is  usually  met,  iu  whidi  the  nares,  tlie  pharynx,  aud 
tlip  aa^io-pliaryn^c  are  hi  a  state  of  hy|>er55ecretion.  The  tonsils  are  usually 
[tntaiged,  the  narcs  inijKxletl,  and  moutli-breathing  is  going  on*  If  the  ease 
iimed  the  atrophic  state  (oziena),  the  seeretion  of  all  thesi*  parts  will 
lltt  fbmid  scanty,  and  the  nuieons  membrane  dry  and  covered  with  scales 
cf  to^iifiaBited  mueus  and  pns*  Iu  these  etises  the  nuieons  membrane  of 
\  ifaf  posterior  phary ugL'al  \v a  II  loi  >k  s  as  i  f  va  ru  i si  i ed ,  t he  t  n rbi  nat  ed  bod  i es 
>  atmphicd,  the  s[mee  iu  the  nares  is  thereby  inereased,  and  the  oarei?, 
r  lietDg  able  to  cleju*  themst^lves  by  uoruia!   resj>i ration,  are  filled  with 

dposing  and  higlily  mah»dorons  stales  of  driwl  mums  and  pus. 
In  some  instanees  the  velum  palati  sliows  a  [Mx.iiliar  paresis  if  the  case 
»at  all  chronic.     The  uvula  then,  inst4?ad  of  hanging  in  the  nRH:lian  line, 
towanls  one  side.     Tin's  latter  is  found  to  be  the  sitle  of  thctx^tter 
ise  the  catarrh  has  not  yet  weakenetl  the  nins<'ular  structures  of  the 
I  and  the  Eustaehiau  tube  ou  this  side.      The  h)ss  of  Ui^rmal  mobility 
I  tile  velum  is  further  seen  when  the  jwitieut  is  told  io  phunato  tlic  stinnd  of 
a.     Then  the  velum  and  uvula,  instead  of  rising  quickly  to  shut  off 
lower  from  the  uj)iM?r  pharynx,  will  fail  tu  [>erform  this  act  as  quickly 
'or  as  well  as  the  normal  organ. 

^ITieii  the  child  blows  itii  uose  or  wheu  its  Enstac^hian  tuljc  is  artificially 
1,  it  oft4>u  complains  of  cmckiug  in  the  ear.  This  m  caused  by  the 
thus  forced  into  the  tube  forming  bul>l>lcH  with  the  mucus.  The  mucous 
meinbrane  of  the  nares  and  nam -pharynx  may  U-come  very  much  congested 
and  swollen,  aud  bo  irritated  thereby  as  to  [*ntf  up  aud  close  the  mouths  of 
tb^  Etistau!hiaD  tubes,  musing  vertigo  and  faintuess,  if  it  is  subjected  to 
say  irritant. 

Adenoid  growths  often  occur  in  the  naso-pharynx   iu  northern  and 

itormy  latitudes.     These  growths  ai'e  benignant  \n  natiu'e,  are  more  or  less 

kaf^like  aud  conical  in  form,  and  are  nsually  plared  high  in  the  pharynx. 

BiBV  are  friable,  and  hence  bkn^d  easily.     Their  height  or  length  mivly 

[three  centimetres,  and  their  thick  nt>ss  varies  from  a  few  lines  to  one 

'  two  centimetres.     Thest>  growths  interfere  not  only  with  norma!  respira- 

I  and  enunciation,  but  alsi)  with  the  ntirnial  ventilation  of  the  Eastachian 

[tiibe^  and  tbe  tympana.     The  pharyngeal  tunsil,  situate  in  the  vault  of  the 

-{ilijin'ti:c,  often  becomes  eulargt^l  in  children,  and  is  producti\'e  of 

^chroDic  catarrh  of  the  naso-pharynx,  Eustachian  tul)es,  and  middle  ears, 

with  resultant  hardut^ss  of  hearing. 

Caofiea  of  Chrome  Catarrh  of  the  Middle  Ear. — ^Very  few  pareuta 
Ycu  IV— ^ 


32  .  :  :>  •  hildhen. 

Knii:  ■     .  ■    iiM'Ilt*-i'ar  catarrh  in  their  cliil- 

A  ^*'   >ur  cuhls  ill  tlie  head,  are  iiii- 

sii  -        -^  •-    iir-.-tiie  eatarrhal  deafness  in  ehil- 

V.  i::'.i  a«HXMated  with  and  doubtless  is 

-■;--  -  :i  :ae  maeous  membrane  elsewhere  : 
I  ..-••■    vutinued   fever,   by  all  eruptive 

j  -       ::♦'  jivnei-al  integument.    Whooping- 

*■    iiDiiiie  deafness.     After  th(»se  two 

—  v.i«A>^  that  the  auditory  nerve  is  often 

:.     >.    '-       .'5*:Tved  that  the  children  of  Anglo- 

--  -i-iu  s|H?eially  liable  to  ehronie  aural 

^  rr---     '^arrsal  Otitis  Media. — The  treatment  of 

.    •:    :i»«ni  the  form  of  the  dis(»ase  in  the 

^        ;^     ^  :!      It  must  first  Ix^  dei'ided  whether  the 

,   ^      :.  ..     ^         \*:  hy|K'rtroj)hie  nature  or  of  the  at ro- 

^^  •  '  ••  ^  •:   tor  the   first  is  very  diffen'iit  from 

■:..  latter.     I^et  it  Im^  said  at  the  outset 

^iiould  nercr  Ik»  usiil. 

.    -*  an  infant,  it  will  not  be  easy  to  deter- 

itiifuess.     If  able  to  talk,  the  patient's 

^    .      -^       1  dttormincxl,  as  already  shown  on  p.  ol. 

^  ^     -  >.   \':  an*  n)nfn>nted  by  a  rase  of  the  hyjx^r- 

.     H'.arrh  of  the  iiares,   naso-pharynx,  and 

"•;i    -r^'cubrana  tympani  must  Ik»  examined, 

,  •  -^  -  :vsri\l :  then  the  nares  and  naso-i)harynx, 

^    ^    ■•  >!N  "'o   in  young  jwtients.     AVe   must   note 

►     •.  ••  ■  \iu\l  iHKlies  are  in   the  iirst  and  active 

•  •  'iv:c  i-iuarrh,  or  whether  a  scl(»rotic  and 

^^^•.    \t<  Ixvn  ivached.     The  cnudition  of  the 

^  .  >;    v  -A'tixl,  as  well  as  the  stat<*  of  the  tonsils. 

,.••  '  ii-\-  v-iuarrh  of  the  nares  aud  naso-j)liarynx 

^I'^^corv  stagt*  is  found,  we  may  spray  the 

■.•x.-v»\irvux  with  a  solution  of  suli)ho-carb()- 

'-V  ^r:iins  t(»  the  fluidouiuv  of  water,  with  a 

'}    1       '.'v  employ  a  sprny  of  a  modiiied  Dobell's 


^.      .  ..ir\.  AAgr.  ii; 
V        ..v-S'I..  tr.  i; 

.\v<     a!  bv  n!*inff  ^  solution  of  iodide  of  zinc, 

.  '-.v  **f  wat<T. 
>.   _v-  S  and  very  eiliciently  atomized  by  using 
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10  known  as  the  Mat^k-  Haiid-Atomtzer  Nu,  2,  vumle  by  the  Davnl 
OflfiKlunug  Company,  iA'  l^nividum-e,  Ivhode  I^kiMd.     Tliei'c  are,  Imw- 
fi«r,  mimeruus  forrasj  of  hand-attunizers  whicii  act  perfetly  well, 

AftiT  the  application  of  tlie  watery  tipray  it  ]s  advautay^t^jns  to  spray 
into  the  nares  some  liquid  alLjoleiie,  This  \s  espeeially  itceessary  in  cold 
Wttdier  if  the  patient  is  likely  to  be  exjx^sed  soon  to  the  open  air. 

If  a  more  adv*an<x^  f^tage  o(  eatanii  fA'  the  naso-pharynx  and  middle 
Cir  hm  been  reaelicJ,  aod  theiTr'  are  e%'ideiK'es  of  iH^^lerosis  in  tlie  muajus 
timKBf  a  more  siiuudatia^  spray  may  bo  employtHL  In  my  opinion,  we  are 
HtUs stage  well  served  by  a  spray  of  the  following; 

Aqua?,  ^^^y* 
31  bee. 

Or 

H  Aeid.  boric, »  gr,  x; 
Glycerin! ,  f^\ ; 
Aquic,  fj  i- 

,  mav  be  said,  however,  that  in  ehildren  the  aetive  strrctory  stage,  with 
uiul  rc*d  turbinatetl  mueoos  tisanes,  is  miieli  commoner  thau  the  pale, 
f  «Mitnict<!d,  Sflerotic  form. 

The  fcnees  will  usually  be  l)enefited  by  the  treatment  ap]ilitx]  to  the 
Births.  bet-aiLse  i^ome  of  the*  nu»di(^tiun  reaelkes  these*  lower  jnirts,  and  also 
bBHiif^f  the  nasal  respiration  l>einjy^  improve<l  by  the  nasal  treatment,  the 
lilild  doi"s  not  brcnthe  tljrnn^^b  its  inuutli  iis  nmeli  as  previously,  and  the 
ices  Uiiis  escape  the  irritation  of  diivet  moiuh^jreLithing* 
After  the  application  of  spray  to  the  naix^s,  the  Eustachian  tul>es  and  the 
tjmpana  shoukl  Ik*  inflat*^l  by  tlic  air-douebe,  arroitlin^  to  PtilitzerV  inethud 
<ir  it»  rooditications.  This  is  tfie  ouly  furm  of  inflatiou  of  the  middle  ear 
prmcticalile  in  children,  and,  fortunately,  no  other  is  needed. 

If  the  patient  Ik*  an  infant,  we  have  only  to  insert  the  n<tse-pieee  of  the 
mflat ion-bog  into  one  nan's,  and^  with  the  two  iinj^ers  of  tlie  left  hand,  gently 
oumpress  the  other  naris  and  the  ala  of  the  one  in  whieh  the  nose-pie(X»  is 
{mx  p.  20).  A  moderate  compression  of  the  inflation-bag,  in  the  right  hand, 
will  nsiBiUy  suffice  to  send  air  into  the  tympana.  If  the  child  cries,  the 
vdiim  h  elevated  and  cuts  oil"  the  na.^i>-pbarynx  from  the  pliarynx,  thus 
facilitating  the  inflation  of  the  tympana.  In  larger  children  this  is  readily 
Imaghr  aliout  by  asking  tliem  to  swallow  a  little  water,  ]>revionsly  taken 
inlo  tbcir  month,  at  the  moment  we  desire  to  inflate,  or  hy  ti^Uiug  tbcni 
aply  to  difitend  the  cheeks, — aoeonliug  to  the  suggestion  of  I>r.  Hult,  tif 
[Portland,  Maine.  If  tins*  is  done  gently  and  dclibemtely,  the  chih!  will  not 
'lie  hurt  and  will  not  n^sist  tlie  surgeon's  sulKscqneat  ctforts  for  its  relief 

Herr  let  it  be  said  that  no  a|)plieations  made  to  tlie  external  ear  and  the 
I^IMirtf^r  mirfacie  of  the  drum-membrane  will  do  any  gnod  in  clironic  catarrh 
middle  air, 
...  Uiun  of  the  tonsils  is  not  demanded  as  an  aid  to  the  cure  of  chronic 
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can  assi»rn 


.  .  ^  -vrin,  (»<]iial  iiai-ts,  mav 
^'^^"-     ^''  -^  tonsils.     If  follicular 


doubtiKl! 
dren.     < 


r'  chloride  of  iron  and 


^^'"^^  -'    ..-alltil  upon  to  tR*at  a  caHi' 

y  1*  '  .;:  :ac  atn)j)hic  form  of  na<o- 

*^^^'' '  -     t:  a  stimulating  one.     This  is 

^^.^"■^  -            .  ^  lution  of  iodine  and  farholie 

^  '^'  .1  solution  of  bicarbonate  of 

1^'"  .J..:  a  drachm,  to  four  fluidounees 

^*'  *     ,::t:ua,  theiv  may  be  eniploved  a 

.1   irrain  to  the  ounce  of  water. 

.   ■•  rtlvt  Solution  of  this  last-named 

::  this  is  allayed  hy  si)raying  with 

:'Ue  after  each  act  of  si)rciying  the 

.-..-s  have  Ikh'u  treateil  as  explained, 

^,    :  •.•.ivl  for  the  various  forms  of  naso- 
.    v.  time,  will  rescue  an  infant  from 
^ .    .  ^       r  :  on  p.  32. 

:    -.il  i-atarrh  |)r(Kluctive  of  deaf-dumb- 

;  -10,  it  could,  as  1  have  observcxl,  Ik? 

i-vtut  the  child  from  Ix'iug  a  nuite. 

.    .v.ril  the  child  is  two  years  of  a»re,  its 

^. .  %i  in  children  who  have  already  learned 

-^•*-  :    c>^  <^»i^  talking  and  not  to  make  signs. 

r    .   viiirs  of  age  will  stop  talking  if  they 

.-rv.  to  i^>  on  talking,  whik'  being  treated 

,    ^vs     If  this  is  in  part  or  entirely  curabh*^ 

•,  ;  :;u'v  n^"^t  l>t'  carefully  watche<l,  to  s(H' 

..  V    ^^v-  or  uiis|)ronounce  words.     If  their  deaf- 

•.x',><  Iv  ivscueil  from  being  mutes  by  the 

.  •.,  r  «.vntimuKl  practice  in  the  use  of  sj>eeclu 

•^  ^  :  -^  r  >|K\vh  must  Ik'  given  to  young  chil- 

>^A^^  ot*  the  intiMMial  ear,  like  that  (K'curring 

X,         '.,:-.v.i\>.  and  from  l>lows  or  iiills  on  th«*  head. 

.j^    .       ;v  v\ni>idi*red  farther  on  in  this  article. 

.  ,  ^  ..>     ;,  ,;uld  h«ir,  and  thus  teaching  it  to  per- 

...    .  ^    .■^•.  :o  iviain  and  improve  its  hearing,  (-an  be 

.::".uT  a  gt^nl  tin  ear-trumj)et  or,  what  is  in 

\.x  . -.w  otophone.*      This  latter  instrument  cou- 
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rm  ip«K-*h  to  the  deiif  car  not  only  with  the  most  power,  but  also  with  tlw 
lititist  purity  of  swnmd,  Ixxiuise  it  is  free  from  implea-^nt  resonance  and 
llie  interference  of  sound-waves.     Furthermore,  it  has  the  verv'  go<xi  feature 
of  III*  Ijeing  inserted  into  the  mctitim,  but  its  aund  end  is  pnjvidcd  with  a 
di^-like  ejtjianmon  three  inches  wide,  which  is  hekl  ai^ainst  the  auricle,  and 
tiifrftbre  dijes  not  cause  ijain  in  the  c^r.     If  a  child  retains^  any  lieariag, 
thi.^  will  be  impiTived  and  the  child'^  *^|M^x*h  dcvelo[>etl  by  the  intelligent 
'       **  the  uliove-nanied  inatnunent,  to  convey  the  wonls  of  a  jwu^ent  or 
to  it!*  ear. 
Adenoid  grnvvths  and  enlarge«J  pharyngeal  tonsils,  as  descri lied  on  p.  33, 
niav  demand  removal  by  crushing,  cvnlsionj  or  eiuitcrization*     It  slumld  1k» 
binie  in  mind,  however,  that  these  enlarged  glands  and  a<lenoid   b^xlit^^ 
midei^>  a  spmtaneous  retrogi^ession  towards  puberty,  and  therefoix*,  unless 
tUt'V  an*  prriductive  of  great  an  ml  irritation  and  deafni^s,  a  conservative 
omnie  of  treatment  should  Ix^  ])iii'suf?d,  and  violent  surgical  interfcix^nce  in 
the  nai^o-pharynx  avoided,  for  such  irritation  of  itwlf  may  set  up  an  acute 
otitis  mecha  and  aggravate,  rather  than  amcHorate,  tlie  condition  of  the  ears, 
Eii*acfir  iitid  Chnmw  thturrh  of  the  Mkfilie  Ear. — I   am  often  a^ked, 
What  should  he  done  for  earat*he?    As  earache  is  cfjmmonly  due  to  subacute 
of  catarrh  in  a  child  who  is  the  subject  of  chronic  catarrh  of  the 
rj^nx,  I  will  try  to  answer  the  important  question  here.    In  all  tiL*es 
•U*  earai^ie  the  proximate  cause  slM»uld  be  detcnniucHlj  as  well  as  the  seat  of 
the  inflammation.     Sometimes  eaniehe  is  due  to  a  myringitis,  the  middle 
(if  being  very  slightly  or  not  at  all  impli(*jitcMl,  as  shown  on  p.  15.     But  ni<»st 
CtoBI  utv  catarrhal,  and  a  child  who  has  one  attack  of  earache  is  very  apt  to 
have  aiii^ther,  unless  the  nares  and  naso-pharynx  are  treated,  and  the  child 
if  k*iit  frcmi  imprudent  exposures  to  bad  ^s'cather  and  wet  feet  in  winter- 
tinie  ami  from  cold  bathing  and  expjsnre  to  dmughts  of  air  in  summer- 
time.    If,  however,  a  child  has  earache  in  spite  of  all  that  is  done  tor  its 
tmrrs  and  middle  ear,  it  should  at  ^>U€e  Im?  houst^il,  or  even  kept  in  its  rtHini 
and  in  Iw-d  if  the  pain  is  sc^vere  or  long  contiiHie<l  and  there  are  symptoms 
of  an  acute  **c«»ld/'     Nothing  should  be  droppnl  into  the  ear,  for  that  is 
gmcmlty  worse  than  useless ;  it  always  irritates  the  inflamed  tissues, 

Tlic  bowels  sluiuld  Ix?  in  a  nnniml  condition.  If  confincnl,  a  laxative 
or  a  purgative  may  Ix*  given,  though  this  is  n«it  imj>enitive  unless  the  n*n- 
ftiptttioii  is  cxoessive.  If  the  child  is  feverish,  a  mild  fel>rifnge  should 
bit  givm.  If  the  child  seems  to  have  simply  a  grumbling  pain  in  the 
oif,  in  adilition  to  kci^nng  him  in  the  house  or  in  a  warm  room,  dry  heat 
«botiM  be  applied  to  tJie  painful  car,  as  set  forth  on  p.  Hi  If  in  spite  of 
treatment  the  |i4iin  grows  wors+%  the  hx-al  abstraction  of  hloo^l  may  be 
[«I  to.  But,  iis  I  have  already  stati-^b  if  the  ear  is  not  improperly 
tfvaled  by  various  drops  at  the  beginning  of  tlie  jiain,  wdiieh  invariably 
tmlce  it  worse  at  last,  the  very  simple  plans  I  have  given,  if  promptly 
ponKtiedp  will  give  relief. 

At  the  begiiiniug  of  an  earache  in  a  child  who  is  alremly  the  subject 
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of  naso-aural  catarrh,  an  inflation  of  the  tympanum,  by  Politzer's  or  other 
methods,  will  give  relief  by  opening  the  middle  ear  and  overcoming  the 
retraction  of  the  membrana  tyrapani. 

Hyffiene  of  the  Ear. — Prevention  of  earache  and  further  ear-disease,  in 
such  cases  as  I  have  described,  is  far  more  valuable  than  any  attempts  at 
cure,  just  as  it  is  elsewhere  in  the  body.  A  child  who  has  once  been  the 
subject  of  an  earache  from  catarrhal  causes  has  received  a  valuable  warn- 
ing ;  or,  at  least,  its  parents  have. 

Of  course  its  nares  and  naso-pharynx  must  be  carefully  watched  and 
treated  until  normal  respiration  through  them  is  established  and  mouth- 
breathing  prevented.  A  mouth-breather  is  always  threatened  with  earache 
and  deafness.  Such  a  child  must  have  plenty  of  exercise  in  the  open  air, 
must  not  be  in  a  badly-ventilated  school-room,  nor  must  its  study-hours  be 
as  long  as  those  of  the  child  free  from  such  defects. 

Its  underclothing  must  be  of  wool — ^all  wool,  not  merino — at  all  times 
excepting  the  very  hottest  weather.  Even  at  such  time,  if  it  can  endure 
very  thin  wool,  so  much  the  better.  But,  as  children  are  very  active  even 
in  summer-time,  they  may  be  permitted  to  wear  merino  at  that  time.  The 
feet  and  ankles  must  always  be  kept  dry. 

In  summer-time  cold-water  bathing  should  he  indulged  in  with  the 
greatest  caution,  while  diving  must  be  most  strictly  prohibited.  Bathing 
in  the  tub  in  winter-time  must  be  done  not  too  frequently,— once  a  week  is 
enough  for  cleanliness, — always  in  a  warm  room  (not  lower  than  70°  F.), 
and  preferably  just  before  going  to  bed.  If  the  hair  is  washed,  as  it  often  is 
in  girls,  it  must  be  carefully  dried  with  a  towel, — not  before  a  fire  nor  an 
open  window, — and  it  would  he  safer  to  remain  in  the  house  the  rest  of  the 
day.  A  fire  is  too  heating  and  congesting,  and  a  draught  from  an  open 
window  is  of  course  very  liable  to  cause  a  cold  in  the  head,  even  in 
summer-time. 

The  sleeping-apartments  should  be  well  ventilated,  but  no  draught 
should  be  felt  blowing  on  the  head  at  any  time  of  year.  When  in  a  per- 
spiration, the  greatest  caution  should  be  exercised  at  all  seasons  of  the  year 
regarding  cooling.  The  child  should  be  taught  that  this  should  never  be 
done  in  a  draught  nor  rapidly  in  any  way. 

In  regard  to  blowing  the  nose,  as  it  is  termed,  I  would  say  that  the 
nose  should  never  be  blown  violently,  but  rather  wiped,  and  sneezing  should 
always  be  suppressed  as  far  as  possible,  because  both  of  these  acts  when 
done  forcibly  tend  to  furtlior  congest  the  nares  and  naso-pharynx  and  make 
the  catarrh  worse.  I  am  sure  many  a  so-called  cold  in  the  head  could  be — 
in  fact,  has  been — ])revented  by  avoidance  of  violent  sneezing  and  blowing 
the  nose  at  the  beginning  of  the  irritation.  Hence  catarrh  snuffs  and  all 
forms  of  catarrh  remalies  of  a  sternutatory  nature  should  be  most  care- 
fully avoided  bv  those  afflicted  with  a  catarrh  in  the  nares  or  ears. 

The  shoes  and  clothing,  like  trousei^  in  boys  and  skirts  in  young  girls, 
sliould  not  become  dump.    But  if  these  get  wet  from  unavoidable  exposure^ 
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thfpy  fihoiild  be  taken  uff  and  dried  as  soon  as  possible.     Wet  feet  are 
Riptjinaliy  mjurious  to  the  faiieei?,  narc:^,  and  middle  eai'ss  of  ehildreo. 

Moutii-breatbin^  in  ciiildreu  must  be  stopi^ed  as  soon  as  possible.  lu 
tK(*sr  who  ait*  six  yeai"g  old  and  <jver  it  ia  (jften  merely  a  habity  originatiDg 
ia  imA  •*  coldi*  in  the  head*'*  In  sueh  eases  an  exercise  of  their  volition  will 
o\Tirc»me  it  in  the  daytinje  and  tend  towards  eurreeting  it  when  they  are 
•d»^p  »t  night.  All  sueh  efforts  on  the  patient's  part  will  he  fnrtheixxl  by 
tntitimtnt  of  the  nares  by  the  remedit^  sugges^ttxl  for  chronic  hypertrophic 
whI  other  forms  of  nasal  and  naso-pharyngeal  eatarrh.  The  nai^l  douche 
»IkhiI(1  never  be  useth  The  reader  is  also  ix'fcTreil  to  the  part  of  this  work 
liftviag  ca§peeial  referenee  to  nasal  and  phaiyngeal  diseases  and  their  treat- 
I       mBDt. 

^^^  By  the  internal  ear  is  meant  the  so-called  labyrinth,  eonijioscd  of  the 

^Hpilibale  to  the  middle,  the  ecK^hlea  in  front,  and  the  seniicircuiar  canals 

bcbinci.     The?^  parts  ai*e  all    intereoniieeted.     The  auditory  nerve  sends 

Ibcmoclied  It*  all  thrtv  uf  these  divisions  of  the  labyrinth,  l>ut  most  gener- 
Qody  U>  the  ciielilea.  The  nervt*-tiknicnts  in  the  semicircular  ttinals  have 
DoC  been  traced  beyond  the  ampnllBe.  In  the  vestrijule  they  distinctly  so|)- 
ply  the  fiftceiilt,  the  chief  soil  c^nitents  of  that  part  of  the  labyrinth  whicli 
it  amte^  the  eonductors  of  stvund,  being  just  Ix^liiml  the  ftwit-plate  of  the 
«tipi*i^  where  it  is  received  into  the  oval  window%  The  round  window  is 
prectically  the  distal  Ixjnndary  of  the  eiK*hlea,  while  the  oval  window  may 
be  (xmsidered  the  i^^jint  of  the  initial  iniprcssiun  made  on  the  eutlolymph 
ill  the  labyrinth  by  the  oscillations  of  the  eondnetors  of  sound-vibrations, 
the  4ekKicub  andit(^s. 

Th*^^  labyrinth  structures  and  tbeir  me<*hanisni  are  extremely  delicate 
and  sifiseeptible  of  derangcmient  by  foi'ee  from  within  the  cranium  and  also 
fnini  without.  Many  of  tlie  prfxx*ases  of  disease  in  the  internal  ear  have 
tbdr  origin  in  catarrhal  diseases  in  the  mucous  memlirane  of  the  middle  ear. 
The  ^-aji^Mdarity  of  these  two  parts  is  intimately  antl  dircxily  njuncetc^l, 
and  hmee  a  morbid  process  in  the  middle  ear — ^the  jmrt  of  the  ear  most 
lUceljr  tti  be  primarily  affected — is  very  easily  communicated,  by  vasi-idar 
dmagmf  to  the  labyrinth. 

The  deafness  in  such  eases  is  slow  in  its  ap])roa(*h,  but  permanent  and 
tonimble.  Sueli  art*  the  forms  of  deaf-durabnt*ss  from  chronic  catarrh  of 
the  midille  var  (set*  [».  32). 

In  otliTT  instjinccs  the  disease  of  the  labyrinth  originates  wnthin  that 
mvity^  and  in  su<*h  cases  the  affWtiou  is  characterized  by  sudden  and  per- 
■fllffyof  d«ifnf«8.  Tlii*  <!ause  of  this  form  of  labyrinth-disease  is  either  an 
tiform  hemorrhage  into  the  confined  bony  case  containing  the  audi- 
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tory  nerves,  producing  a  destructive  pressure  upon  the  nerve-tissues,  or  it  is 
a  sudden  displacement  and  tearing  of  the  nerve-st mixtures  by  concussion, 
as  from  a  fall  or  a  blow  on  the  head.  Doubtless  this  latter  cause  is  a  fre- 
quent one  in  children. 

This  second  variety  is  verj'  irajwrtant,  from  the  fact  that  its  prevention 
should  be  most  (»arefully  aimed  at,  as  a  cure  in  such  cases  is  ver)-  difficult, 
if  indeiKl  it  is  at  all  possible.  Hence  all  sports  which  include  standing  on 
the  head,  or  hanging  by  the  heels  with  the  head  down,  should  be  prohibited, 
as  tending  to  prtnluce  congestion  and  hemorrhage  in  the  head.  Further^ 
more,  a  child  in  this  position,  or  in  that  of  so-called  walking  on  the  hands, 
is  exposed  to  the  risk  of  suddenly  falling  on  its  head,  or  striking  its  head 
from  its  disturbeil  co-ordination.  A  blow  on  the  head,  which  must  be  con- 
gested while  in  such  a  position,  is  very  likely  to  bring  about  destructive 
concussion  of  the  soft  tissues  in  the  bony  labyrinth.  Hemorrhage  and  effu- 
sion into  this  cjivity  ensue,  the  nerve  is  suddenly  and  hoi)elessly  impaired, 
and  the  child  becomes  absolutely  and  permanently  deaf.  Such  cases  I  have 
obstTvcd. 

A  thirtl  class  of  labyrinth-diseases  is  produced  by  intracranial  processes, 
and  also  by  the  effwt  of  some  general  systemic  disorders  upon  the  internal 
car.  In  this  division  we  find  the  effects  of  mumps,  scarlet  fever,  typhoid 
fever,  cert^bro-spinal  meningitis,  meningitis  in  general,  hydrocephalus,  otitis 
labyrinthica,  hemorrhagic  otitis,  etc. 

MuMi»s. — Under  this  third  division  we  may  first  consider  the  effect 
of  mumps  on  the  tur.  That  the  nervous  apparatus  of  the  internal  ear  is 
sometimes  suddenly  and  permanently  injured  by  the  poison  of  mumps,  the 
proa^s  being  most  probal)ly  a  metastatic  one,  has  been  recognized  and  de- 
scribed l)y  a  numlxT  of  writers,  from  Toynbee  and  Hinton  to  the  present 
time.  Usually  the  aural  symptoms  consist  in  a  simultaneous  tinnitus 
aurium,  vertigo,  and  deafness.  The  two  first-named  symptoms  disappear 
s(K)ncr  or  later,  but  the  deafness  remains.  When  no  disturbance  in  equi- 
lil)riuin  cnrurs,  the  metastatic  process  is  probably  limited  to  the  cochlea,  the 
stMnicin'ular  canals  escai>ing.  These  |)eculiar  symptoms  may  not  develop 
until  the  fifteenth  day,  and  then  only  after  subsidence  of  metastatic  processes 
elsewhcH'.  Usually  there  are  no  symptoms  in  the  external  nor  middle  ear 
to  ac(H)unt  for  the  sudden  deafness  following  mum}>s.  The  diagnosis  of  the 
origin  of  tlu»  failure  of  hearing  is  aided  by  the  tinnitus,  nausea,  vomiting, 
vertigo,  and  somctinus  the  altered  gait,  ensuing  suddenly  either  during  or 
atler  an  attack  of  ninin]>s.  Sometimes  there  is  pain  in  the  ear  and  head, 
and  in  a  day  or  two  deafness,  first  in  one  ear  and  then  in  the  other.  It  is 
sup[H)se<l  that  in  some  instaiuvs  the  deafness  and  other  aural  symptoms  are 
due  to  a  stnxnis  exudation  into  the  labyrinth.  It  is,  fortunately,  a  rare  sequel 
of  muui]iK^  Xo  tivatmeiit  has  shown  itself  cajiable  of  either  preventing  or 
curing  the  dwifnt^**. 

i^RKBJKivspiNAL  MENINGITIS  is  often  attended  with  deafness  during 
Uie  tfex'vc^  *uil  this  fiiilure  in  the  function  of  the  ear  verj-  frequently  is 
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At  the  termination  of  the  disease  or  during  eonval<^soenee  the 

found  to  be  profonndly  deafj  usnally  in  both  vnm.     There  is  also 

in  omiiy  cases  an  alteration  in  the  walk,  so  that  the  little  patient  assumes  a 

^ilor-likp  gait.     The  lesion  seems  to  be  due  to  a  neuritis  dest*endens,— -i.e., 

a  ^low  euenjachment  of  the  inflamnmtitm   in  the   interior  of  the  eraninm, 

opon  the   labyrinth,  along  tlie  jK-rinenral  vessels  of   tlie  audit<;try   ner%'e. 

Mo(j$  (1881)  shows  that  in  sixtv-fc»ur  cases  of  t^ar-ilisease  following  cei-ebro- 

sp i aa  1  m en  i ngi  I  i s»  as  ( ^bse r vchI  by  li  i  n i  d  1 1  ri  n^  eigh t c^en  y ea i^,  fi  fty  per  t ^e ii t, 

[*hi»we«l  di^turban^-es  of  efiuilibrium  isml   liearing^  firty-nine  per  cent,  we i^ 

[  totally  deaf  in  both  cars  and  lienee  beeanie  deaf-mutes,  thirty-one  and  a  half 

percent,  were  totally  d(?af  l>nt  retain wl  «pweli,  while  f>ne  and  a  half  per  eeut, 

€srafied  without  an  aural   lesion.     He  also  observed   that  those  left  with 

baring  for  high  notes,  but  with  duluess  of  hearing  or  absolute  deafness 

for  low  not4\s,  stood  a  Ijetter  ehauce  of  retaining  liearing  ibr  spoken  worfis. 

I  If  absolute  deafness  persists  for  raore  than  tfjree  months  after  the  eerelnul 

tesse,  the  prognosis  is  unfavorable,  witliout  execptiou. 

Treatment. — Charcot  has  projx>sed  to  tiT^at  the  dizziness  and  staggering 

large  dcwi>es  of  quinine.     His  plan   eonsists  in   Wginning  with  thirty 

tigramm*?s  of  the  sulphate  of  quinine   iu  an  aduU,  and  gmdiudly  in- 

FtT^asing  until  one  gramme  is  taken  daily.     Tliis  nietlnxl  of  administering 

iqainine  may  Ik?  kept  up  for  a  mouth  :  tlien  a  jmnse  ft>r  a  fi>i1uight  shotild 

IlKx^ur;  the  treatment  may  then  Ix'  resurnwl  for  another  month.     Of  eoni-se 

[in  diUdren  the  dose  must  lie  proportioned  to  their  age.     Charcot's  theory 

the  mode  of  action  of  the  fpiinine  in  these  eases  is  tiiat  it  destroys  any 

lining  func^tion  in  the  auditory  nerve.     This,  liowever,  is  not  aw4^j>t*xl 

Mno&»  who  claims  that  quinine  acts  simply  by  antagonizing  the  inflam- 

ion*     In  cases  where  the  hraring  is  not  entirely  destroytxl,  the  a:instant 

trie  tnirrent  applieil  to  the  ear  offers  some  hope  of  improvement,  if  made 

[at  once,  as  8f>on  as  convales<_'en6e  sets  in. 

Otitis  Labyrixthica, — In  some  respects  closely  resembling  the  otitis 

*  inti'nia  of  cerebro-spinal   meningitis  i^  an  acute  inflammation  of  the  meni- 

4*ninons  labyrinth,  deseribi'il  \)y  Voltolini  as  oeenrring  in  yt»ung  eliildren. 

I  He  nrjKirtefl  (1872)  some  cases  of  a  disease  closely  resembling  aente  menin- 

Sf  which  he  claims  is  a  disease  of  the  labyrinth  j>eeuliar  to  children,  and 

krvific  ai*  croup. 

The  symptoms  may  be  briefly  described  as  follows.  A  child  five  years 
4i|j|»  with  i>erfeet  hearing,  may  1k»  attacktHl  suddenly  with  vomiting,  which 
hMpi>  for  several  days,  with  interniissifms,  and  there  will  l>e  accompanying 
dull  jukI  fever.  No  cause  can  1m?  assigned  by  the  parents.  On  the  first  day 
of  the  illness  the  child  still  httirs,  btit  on  the  st'coud  day  the  hearing  is  en- 
tirely gone.  The  intellect  remains  clear  during  the  entire  disease,  and  there 
art*  no  spasms,  paralysis,  nor  opisthotonus.  Tiie  urine  and  fant'S  are  in  no 
way  abnormal.  The  child  may  complain  of  the  sulijeetive  noises  in  its  head. 
Ry  the  fourth  day  the  ap])etite  rcturus  and  the  <'liilil  begins  to  play*  Fi»on 
[attempting  to  walk,  iu  the  course  of  two  or  tliree  weeks,  the  gait  is  very  nu- 
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-  .  .'.     as"  :u  be  ltd  about.      An  examination  of  the  externi 
•.    s-inoraua  tympaui  reveals  no  alterations  to  account  fi 

-,-— *.^  --:iiKi'mSw     As  death  has  never  occurred  in  any  of  the 

-  ::-.     -u-u  !uis  never  been  determined.     There  are  some  jwin 
'-  .  ^i     at.f'=?**  between  this  disease  and  the  aural  disease  follovvin 

-  -    .a*    ^j::i:«tt!*w     In  the  latter  disea.se  convalescence  is  slow  an 

u*.  -    -   tn  iimt>st  constant  symptom,  while  it  rarely  appears  i 

-.  .i-a.      Hii*  latter  disease  is  ushered  in  by  vomiting,  which 

--r*  -.--.S'lual  meningitis.     Then,  too,  the  hearing  is  quickly  an 

-r^-.*/%4   u  otitis  labyrinthica,  while  in  cerebro-spinal  meningiti 

-^-.  T%k  '^'AH  le*  rapidly  and  jmrtial  audition  is  maintained  for  som 

^^vjt^c  is  of  no  avail  in  otitis  labyrinthica. 
>^-      -oioi  ^>•  the  foregoing  process  in  the  labyrinth — probabl; 
.^    .    -   ; — ;$  che  soK'alled 

Orvriii  Interna. — Toynbee,  Moos,  Steinbrugge,  Politzei 
--*.*     o      luive  demonstrated  changes  in  the  labyrinth,  of  an  osteo 
^^.        -,.  T»U2*\iitive  to  a  destructive  pathological  })rocess  in  the  sof 
xev..  ^  '      :v  labyrinth. 

.XV  ri'uud  besidt^s  clianges  in  the  middle  ear  an  osseous  deposit  neai 

,      ^  :vA\  IviuftT  on  the  lamina  spiralis,  which  entirely  filled  the  scah 

.;>»i  .  cit^l  ^.vvenxi  the  inner  surface  of  the  membrane  of  the  rounc 

w.  •       Mv-t^s  atnl  Steinbrugge  found,  in  a  girl  who  had  b(»en  deaf  manj 

^x^    T.iamiuation  of  the  labyrinth  and  the  nerve-structures  entirely  want 

.    ♦v  irst  whorls  of  the  iwhlew;  also  partial  ossification  and  formation 

.    .T\%ti\c  tissue.     l\»litz(T  described  a  case  of  total  ossification  of  the 

•  :..>.  tUuKl  in  a  l>*>y  who  had  Ixx^'ome  deaf  at  the  age  of  two  and  a 

,^      •  :«.s.  ii?KT  an  attack  of  fever,  acc»om{>anied  by  great  restlessness,  con- 

X..  .!>.  .iiivl  :»  disi*hargt»  fn»m  both  ears,  the  latter  lasting  until  the  child 

•  ^x  >t  V  J»  ^aii^  v»ld.      At  the  age  of  thirteen  years  the  child  died  of  acute 

.    lA^  .  >^  »:kI  then  the  iH»st-mortem  examination  of  the  ear  was  made.    In 

^livj-i^o^i  vus^^  the  jKitient  was  a  d(»af-mute  girl  Mtam  years  old.     She 

\x'       ^sr!!Mv*tiarY  phthisis,  and  the  j>ost-mortem  examination  revealed  com- 

..vx^    A^irtvcivMi  of  the  membranous  labyrinth  of  both  ears  and  the  ele- 

l\*tli  tibvriuth  windows,  with  new  formation  of  fibrous  and  osseous 

^tKY^c   uuu-ktxl  in  the  left  ear,  whei-e  tliere  wtus  an  accompanying 

.1  .     V  ^s:i-uU'Ut  \»titis  nuxlia.      The  new-formed  bone-tissue  was  developed 

....  N    *^>^jn  the  omKK^teum  of  the  labyrinth  cm'ity,  and  partly  by  dirtn^t 

..X  x:%  Nv-:  i»;\o>is  v»f  new-fornuHl  fibrous  tissue.    There  were  no  traces  of  semi- 

.:,».  ;r  atvai^  :  the  vi»siibule  was  narrowed.    In  the  cm'hlea  tlie  new  osseous 

,vv.v  J  ini!ti>lKNl  in  iiuantity  as  the  cupola  was  approached. 

^.i.Hvicaii^v*-  turther   shows  that  otitis  interna  may  Ik?  due  primarily 
.     K.xNruiix    \\philis  and  stwndarily  to  cerebro-spinal   meningitis,  and 


«i\  iii^  .'• 


»  Atvhiv  fur  Ohivnbeilkuiule,  1887,  Bd.  xxv.  p.  40. 
*  Ibul.  IS87.  Bd.  xxv.  p.  237. 
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lough  rarely,  to  otitis  niedia  siippiirativa  ({mnotitis)  in  chil- 

Hemorrhagic  Inflammation  of  the  Labybinth  in  Children. — 

It  has  been  demonstmtetl  by  post-morteni  exainiiiatitm'  tliat  licmc^rrhages 

beiuorrhagic  iufliimmatiuii  iwrur  iu   tlio  labvriDtli  of  cLildreu,     Thfs 

be  bt-st  imd(?rst<j<xl  iroin  the  follow  log  history  of  a  c^a^e, 

A  b«jy  tliree  and  a  half  years  ohl  was  aifcTted  with  symptoms  of  a  mild 

piual   meiiiu^itis.     On  the  tenth  day  he  liad  begun  to  manifest 

iptom^  I  if  improvement,  but  the  day  ailer  he  beeame  riuddeuly   deaf, 

or  three  days  proeetling  this  event  he  had  eomplained  of  intense  tinnitus 

iriiim.     Symptoms  of  mern'nf»'itt,s,  with  strahismns,  now  retnrnf^iK     Three 

%rt^^ks  after  the  i^lapse  the  patient  was  emaciatcid,  vomiting,  and   insensible^ 

Ctglit  weeks  after  the  beginning  of  the  illness  the  patient  died^  apparently 

io  evHisequen*^  of  tiiU'reiilar  meningitis.      The  post-mtirteni  examinatifm 

jvvcided  signs  of  internal  hydrcx^ei^balos  and  a  tendinous  tbiekening  of  the 

m  mater  at  the  base  of  the  brain.     The  dura  mater  (xivering  the  petrous 

was  reddish,  bhie,  and  green,  es|>ecially  in  the  region  of  the  st^mieir- 

canals.     The  osseous  semieireidar  eunals  were  filled  with  fluid  blcMjd 

tod  dark-i"ed  coagnia.      The  vestibules  also  were  filltnl  witii  blood;  the 

codileie  coDtaiued  less.     Pus  was  found   in  the  canals  and  in  the  broken- 

iofwu  merabranons  parts  of  tlie  lai>yrintb  generally.     The  vessels  of  the 

hmtna  spiralis  were  greatly  congested,  and  Corti's  membranes  in   l)oth 

let©  very  mueli  thickened.     There  were  no  evidencres  of  tuljerclea  in 

labyrinth. 

C«refid  examination  seemed  to  show  that  the  disease  had  reached  the 
kbjrrtntli  by  means  of  a  rtduplicatiou  of  the  dura  mater,  very  rich  iu  blood- 
nesMfk,  which  extendeil  into  tlie  hiatm  mbfmutafm,  the  ^mee  iK^neuth  the 
foperior  semiein:*ular  amal,  which  exists  in  children,  not  yet  having  bt^en 
tilltrd  up  with  bony  tissue.  There  wa^  alsci  an  osteo-myelitie  condition  of 
the  spongy  tissue  of  the  lx>ne  about  the  lalj}'rinth,  which  bad  induced  the 

Ilmnorrliagic  inflammation  of  the  membranous  hibyrintb.  It  seems  proba- 
We  that  this  is  the  way  of  transmission  of  inflammation  from  the  meninges 
to  tlie  labyrinth  in  many  eases,  and  it  may  explain  instances  of  sudden 
liwifbaiLT  in  children. 
BiSBAHE  OF  THE  Labyuinth  IN  Typhoib  Fever,  —  In  typhoid 
ipver  the  entire  labyrinth  is  often  affected  uiK>n  one  or  both  sides.  The 
\mii&  mare  osually  aftW-tfxl  are  the  utrieulu.s,  the  ?aceulus,  the  ara|)ulla\  and 
tiie  lAmtaa  spiralis  memljmnai'ca,  Tlie  seniieircular  canals  are  not  so  likely 
Co  be  a^ctitd.  Histologimlly  the  affection  consists  in  a  small  cell-infiltni- 
rion,-  "if.y  an  infiltration  of  small  lymphoid  cells  (Moos), 

TuE  Labyrinth  in  Soarlkt  Fever,  ETC^.^Ambilateral  inflannnii- 
tioiiof  the  labyrinth  has  been  found  in  (uses  of  scarlet  fever  com]>licntf'<I 
with  diphtheria,  suppuration  of  the  parotid  glaud,  otitis  media  pundenta, 

*  Luoie,  1882. 
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and  periostitis  of  the  lefl  squama^  iu  wbieli  death  occurred  from  secondai 
meningitis  (Moos).  The  condition  of  the  labyrinth  in  such  cases  is  held  i 
be  an  explanation  of  all  cases  of  great  hardness  of  hearing  after  scarli 
fever,  in  which  an  analysis  of  the  other  clinical  symptoms  UDConditionall 
excludes  the  supposition  that  a  concomitant  cerebral  affection  has  cause 
the  destruction  of  hearing. 

Purulent  inflammation  of  the  labyrinth  has  been  found  in  children  wh 
have  died  of  variola. 

Effects  of  Quinine  and  Salicylic  Acid  upon  the  Interna 
Ear. — Large  doses  of  quinine  produce  congestion  of  the  membrana  tyn 
pani,  the  middle  ear,  and  the  labyrinth.  Fifteen  grains  given  at  once  to  a 
adult  will  produce  all  the  well-known  symptoms  of  quinine-poisoning,  an 
may  be  followed  by  permanent  alteration  in  the  function  of  hearing.  O 
course  smaller  doses  will  produce  similar  bad  effects  in  children.  It  has  bee 
demonstrated  by  the  experiments  of  Kirchner^  that  hyperaemia  and  hemoi 
rhages  in  all  parts  of  the  labyrinth  may  ensue  from  large  doses  of  quinin 
and  salicylic  acid.  Thus,  in  a  cat  to  which  large  doses  of  quinine  had  bee 
given,  a  copious  extravasation  of  white  and  red  blood-corpuscles  extende 
over  large  areas  of  the  cochlea.  In  a  preparation  taken  from  a  rabbit  a 
extravasation  could  be  seen  extending  from  the  semicircular  canals  to  vefi 
sc»ls  of  the  surrounding  osseous  tissue.  In  a  woman  who  had  taken  for ; 
long  time  large  doses  of  salicylic  acid  Kirchner  found,  in  addition  to  symp 
toms  of  labyrinthine  congestion,  an  exudation  into  the  middle  ear,  whid 
necessitated  paracentesis  of  the  membrana  tympani.  In  cases  of  acut 
quinine-deafness  it  may  be  assumed  that  jmralysis  of  the  vessels  and  exuda 
tions  ensue  in  various  parts  of  the  auditory  apparatus. 

Salicylate  of  sodium  and  salicylic  acid  do  not  seem  to  affect  the  ear  a 
quickly  nor  as  extensively  as  quinine.  However,  doses  of  fifteen  graini 
every  hour  for  five  hours  may  induce  permanent  changes  in  hearing 
(Schwabach).  To  overcome  the  vessel-dilating  effect  of  these  two  drugs  i 
is  recommended  by  Schilling  that  the  vessel-contracting  drug  ergot  be  givei 
shortly  after  these  two  drugs  are  administered.  In  eighty-seven  cases  ir 
which  salicylate  of  sodium  was  combined  with  ergot  seventy-six  per  cent 
of  the  cases  were  entirely  free  from  effects  of  the  drug  upon  the  hearing. 
In  nine  cases  in  which  ergot  was  combined  with  quinine  no  aural  symptoms 
were  observed.  The  antirheumatic  and  antifebrile  effects  of  these  drug8 
are  not  diminished  by  their  combination  with  a  controlling  drug.  In  this 
connection  it  will  be  well  to  recall  the  suggestion  of  Finkler  and  Prior* 
that  amorphous  lx)rate  of  quinine  is  an  efficient  antipyretic  and  anti{)eriodic 
remedy,  and  possesses,  besides,  the  great  advantage  of  not  inducing  tinnitus 
aurium  to  the  same  extent  as  the  muriate  of  quinine.  This  was  demon- 
strated by  experiments  upon  themselves  by  the  above-named  observers. 


*  Archiv  fiir  Ohrenheilkunde,  Bd.  xviii.  p.  305;  ibid.,  Bd.  xx.  p.  209. 
«  Deutsche  Med.  Wochenschr.,  1884,  No.  6. 
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Therefore,  when  the  clinician  resorts  to  lar^ro  dose^  of  quinine  at  a  tirae, 
a  contixilling  tlnig  shoiikl  be  enipluyctl,  id  unler  both  tu  givt*  tlie  patifiiit 
oomfort  and  to  save  bis  iuterual  and  middle  eara  frum  pt'rratinent  injury, 
Maljxirmatioks  of  the  INTEH^AL  Ear. — For  a  detailed  aa'onnt 
tnalfoniiatiMn.s  of  tbe  ear  and  the  literature  of  tbis  Hnbjtrt  tlie  niider 
ajr  oonsult  Von  Troeltseb's  *' Dist^aAit',^  of  tbe  Ear  in  Cliildreu,'*  and 
liwarbse^s  **  Pathologind  Anatomy  of  tbe  Ear,*'  botb  of  wbicb  are  tran:?- 
^Vlted  into  English  by  J,  Orne  Green,  M*I).,  of  Boston.  It  is  sufiidcnt  to 
note  here  a  condensation  of  facts  as  presenteil  in  the  above-named  works. 

The  entire  labyrinth  may  be  wanting,  or  it  may  he  Init  partially  de- 
[VeJoped;    in  the  latter  case  some  of  its  parts,  nit»tst  coninionly  the  semi- 
mreular  canals,  are  aksent,   or  they  exist  only   in  a  rudimentarv^   form. 
►  Variations  in  the  form  and  size  of  certain  parts  are  very  (*onmion,  but  these 
fttion^  are  said  to  be  syraraetrieaL     The  possibility  of  a  malformation 
of  development  Ixiiig  eontinetl  to  the  inner  ear  is  ex])laio«i  ijy 
I  the  development  of  the  ear,  the  labyrinth  being  formed  from  its  own  sc»- 
labyrinth-vesirle  in  tbe  region  of  tlie  eei'ebellum,  while  the  mitlrlle 
»and  tbe  auditory  t'anal  are  tormtKl  from  the  first  bmuehial  fissure,  and 
tlie  ossicles  from  the  two  first  branehial  art^hes.     The  ossification  of  the 
hbrrintb  is  said  to  be  finished  sooner  than  that  of  the  external  portions  of 
die  petrous  b^jue.     In  s*jrae  very  mre  eases  congenital  absenee  of  the  audi- 
tory ner\"e  has  been  observe*]  iu  c^onuectiou  with  deit*ets  iu  tbe  labyrinth. 


DEAF-DUMBNESS:    THE    NERVOUS   LESION. 

The  lesion  in  congenital  deat-ilund^ness  may  V>e  an  early  periostitis  of 

[tile  petrous  bonea     This  is  shown  by  the  s<.»Ierosis  in  the  substance  of  the 

the  ankylosis  of  the  ossicles,  the  partial  hypcTosttitie  cojiditiou  of 

botiy  w^alls  of  tlio  tympanic  eavity,  and  the  closure  of  the  fencstiu 

mcnuda*     A  colloid  substance  may  be  found  in  the  labyrinth  in  such  cases. 

In  mmf*  instam-cs  the  sc»micircular  canals,  the  ampnlUe,  and  the  c<H*hlea  are 

vmfitiug.     The  auditory  nerves  may  be  atrt*j)hie  and  contain  concr-etious  c>f 

iphii^mU!  of  lime.     In  sueh  cases  the  auditory  vesicle  alone  is  arrested  in 

^dopment.     In  other  cases  an  examinatiou  of  tlie  labyrintli  on  both  sides 

Ills  a  large  quantity'  of  otoliths  and  numerons  colloid  litxlies  iu  tbe  am- 

piillie,  in  the  sacculi,  and  on  the  mcmbran<jus  lamina  spiralis.     The  alx>li- 

tioQ  of  hearing  is  often  direilly  due  to  colloid  dcgeucmtion  in  the  labyrinth. 

In  S4»nie  cases  of  congenital  deaf- muteness  some  of  the  iuner  ronvt»- 

iotions  of  the  posterior  lolies  of  tlie  ciTclirnrn  arc  considerably  atrophied, 

diaoiikired  yellow,  and  oBderaatons,  as  shown  by  post-mortem  examinations 

(Moos,  Steinbrugge,  Lays,  and  others). 

AcTBAL  Hygiene  in  Deaf-Mi^trs. — Deaf-dumbness  may  Iw  citlier 
eoogeoital  or  acquired  ;  in  some  instaniH^*s  tlie  two  forms  may  be  united. 
Tbe  crmgenital  form  of  deaf-dumbness  Wiis  once  wusidiTcd  the  commoner 
ocwrrence.  But  later  investigations  have  shuwu  tliat  this  is  by  no  means 
tiielratb.     Thus,  in  tlie  Pennsylvania  Institution  for  tbe  Deaf  and  Dumb 
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in  Philadelphia,  within  three  yeare  one  hundred  and  thirty-seven  childr 
were  admitted  who  had  lost  their  hearing  from  fevers  and  other  kiiov 
causes,  and  had  thus  become  deaf.  These  constituted  two-thirds  of  ti 
entire  number  of  admissions,  thus  demonstrating  that,  in  this  instituti< 
at  least,  wngenital  deaf-muteness  is  considerably  less  frequent  than  tl 
acquired  form. 

Every  physician  may  be  called  upon  to  decide  whether  a  child  is  def 
and  dumb,  and,  if  it  l)e,  to  suggest,  if  not  a  cure  for  the  deafness,  at  lea 
a  plan  for  the  proper  care  and  education  of  the  little  patient. 

Mute  children  are  very  apt  to  suffer  from  earache  and  sometimes  fro: 
chronic  discharges  from  their  ears.  These  symptoms  should  be  most  can 
fully  combated  according  to  plans  already  given,  in  order  to  make  the  chil 
more  comfortable  and  to  retain  or  improve  any  remaining  hearing. 

In  very  young  children  it  cannot  be  readily  determined,  except  by  a 
expert,  whether  total  deafness  exists  or  not.  But  whether  or  not  the  chil 
is  totally  deaf, — and  very  few  mutes  are  entirely  deaf, — it  may  be  too  dea 
to  learn  to  talk  by  hearing  others  speak.  An  opinion  on  this  point  is  rarel 
sought  for  until,  the  child  having  reached  the  age  when  most  children  begi 
to  use  words  intelligently,  it  arouses  suspicion  as  to  its  defect  by  showing  n 
evidence  of  learning  to  talk.  The  mere  utterance  of  the  words  "  mamma 
and  "  \)a\ysL^^  is  no  proof  tliat  the  child  hears,  as  these  elementary  sounds  ma 
be  made  quite  involuntarily  by  very  young  children. 

The  cliild  having  reached  the  age  of  two  years  and  given  evidence  o: 
being  a  deaf-mute,  it  remains  for  us  to  consider  what  can  be  done  for  it 
education. 

In  all  civilized  communities  there  are  provisions  for  the  proper  cor 
poreal,  moral,  and  intellectual  training  of  the  deaf  and  dumb.  Deaf-mute 
naturally  communicate  with  one  another  by  means  of  a  sign-language 
which  in  most  rcs])ects  is  common  to  mutes  of  all  nations.  This  method 
scientifically  elaborated,  is  termed  dactylology,  or  finger-talking.  Unti 
within  a  few  years  it  has  been  the  only  chief  method  of  instructing  deaf 
mutes  in  England  and  the  United  States. 

The  system  of  educating  mutes  by  teaching  them  to  understand  and  tc 
use  articulate  speech  by  observing  and  imitating  the  speech  of  others,  io 
whicii  motluxl  the  pupils  are  not  taught  to  use  the  sign-language  at  the  same 
time,  has  l)een  employed  for  a  long  time  in  most  of  the  countries  of  Conti- 
nental Europe.  There  are  records  which  prove  that  in  England  at  the  be- 
ginning of  the  eighth  century  mutes  were  taught  to  understand  the  motions 
of  the  lips,  and  again  in  tiie  seventeenth  century  Bulwer  and  Wallis,  of  the 
University  of  Oxfoixl,  induced  some  teachers  to  devote  themselves  to  the 
instru(?tion  of  deaf-mutes  hy  means  of  lip-reading.  In  order  to  betrome  edu- 
cated by  this  manner  the  child  must  possess  ordinary  intelligence  and  normal 
vocal  organs,  and  must  begin  its  studies  in  this  direction  at  not  later  than 
seven  years  of  age.  The  average  length  of  time  demanded  in  the  study  of 
this  method,  before  the  pupil  can  understand  and  communicate  ^vith  any  one 
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if  may  meet,  is  alxnit  eight  years.  But  great  attainments  are  tliiis  nmcle, 
EogliiiU  ehildren  thus  skilk-d  have  If^rncJ  to  s|K»ak  French  and  Gcriiian. 
In  Vienna  I  have  conversed  in  German  with  mutes  who  undei"stood  me 
and  replied  in  their  own  tongue*  Tlieir  proficieuey  was  such  that  tliey 
perceived  I  was  a  foreigner  by  my  sjM^H-h, 

The  w  riter  feels  very  sni^  that  many  mutes  i-etaiu  moi-e  hearing  than  is 
»upp4)sed.  This  fnnetion  remains,  as  it  were,  latent,  bt*caiise  it  is  diffi(*itlt 
to  use  it  and  hence  deveh^p  it  by  ordinary  vm^al  s*>mKls  of  conversation. 
K,  however,  a  speaking-tnbe  is  nsed,  even  in  those  who  have  long  been 

^jnatea^  more  or  Ies8  hearing  is  diseovei-ecl.  Of  course  what  is  said  to  them 
soften  heard  Ijetter  than  is  supposed  from  their  imperfect  reproduction  or 
tnnslation  of  what  is  said.  Tliis  is  very  ranch  as  it  is  wdieo  a  foreign  and 
ooknown  language  is  sjioken  to  any  one  with  good  hearing.  He  hears  what 
^tttdy  but,  being  uuaccnstometl  to  utter  tlie  sounds  of  the  foreign  tongue, 
lie  cainnot  re|)eat  them.     So  it  is  with  tlie  mute  who  hears  a  little  :  he  tMinnot 

J  t?[iiudace  what  he  hears^  or  he  dfjes  it  imperfectly.  If,  however,  a  httle 
{alient  latHjr  l:>e  Ix^tovved  in  8|M'aking  to  him  every  day  through  a  good  ear- 
truQi|)et,  his  latent  hearing  can  he  develupcKl,  and  it  will  Ixvoniean  immense 
&id  in  teaching  Up-reading  and  articulation.  For  this  purpose  no  better 
ioetrtiment  exists  than  Maloney's  otophone,  already  mentioned  (p.  30). 

HYGIENE  OF   DEAF   CHILDREN. 

1.  Tliere  is  a  largi*  number  of  chiklrcTi,  all  of  whom  have  learned  to 
,  talk,  but  who  are  too  deat*  to  go  to  w'liool  or  to  k'arn  anywhere  b}-  hciu'ing 
lAe  ordinary  sp<H?ch  of  other  people.  Many  of  th<;»se  drift  into  institutions 
jCir  the  deaf  and  dumb,  Thonie  who  enter  these  institutions  sik)U  k)se  their 
flbility  to  speak  or  Ix'come  very  imiKTf€»<*t  in  it^  fr<mi  want  of  hearing  others 

and  (nmi  latrk  of  pra(*tiee.  The  indui'cment  to  talk  soon  goes  whc^n  hearing 
what  athers  my  i»  no  longer  |x>ssible  or  is  possible  ouly  with  greiit  difficulty. 

2.  There  is  als*»  a  large  numl)er  of  sjwaking  children  who  hear  very 
poorly,  and  will  become  semi-mutes  or  very  inn>crfect  users  of  sj>ewh  unless 
Cftreftilly  watched,  both  as  to  what  they  hear  and  how  tliey  s|K'ak»  Such 
deaf  rhildivn  find  it  wry  difficult  to  keq)  up  in  their  studies  with  *'hikiren 
who  hear  well.  They  should,  however,  continue  to  go  to  school  with  hear- 
ing ehildren,  as  it  j)erfects  their  sjxvrh  and  their  hearing  if  tht^e  are  exer- 
dned  as  they  nuist  be  in  st^htxils  af  hearing  ehihli*en.  If  they  continue  in 
fluch  adiools,  however,  tliey  must  \w  favored  by  scats  near  the  tc^acher.  The 
hlta*  nanst  be  fully  apprisetl  of  the  amount  of  deficiency  of  hearing  in  any 
dciif  pupils,  and  fully  aroused  to  the  importaufx^'  of  making  some  simple 
efbrteal  tiivi>riug  lieariug  uii  tlie  part  of  the  deaf.  It  is  a  great  advantage 
fir  the  deaf  diiUl  who  hears  soum*  and  knrm'S  liow  to  spt^ak  to  struggle  on 
with  riuldren  who  hear  and  talk  well,  rather  than  to  l>e  consigned  to  a 
•diool  for  deaf-mutes,  wheiv  it  may  h>se  all  ability  to  hear,  and  w^ill 
tfertttinlr  lose  the  ability  to  t;ilk. 

In  n>gard  to  the  first  class  it  may  l>e  said  that  at  present  there  is  no 
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provision  for  their  proper  instruction.  The  poor  of  this  class  are  forced 
enter  institutions  for  deaf-mutes^  where  they  learn  much  and  are  also  tau^ 
some  trades.  The  rich  of  this  class  are  now  taught  lip-reading  and  artici 
latioU;  either  by  private  tutors  or  in  private  schools.  All  of  this  class,  bo< 
poor  and  rich,  should  be  taught  in  a  special  way,  or  at  least  their  instru* 
tion  should  be  largely  conducted,  by  making  them  hear  through  speakinj 
trum[)ets.  This  method  should  be  b^un  early,  as  soon  as  the  child  ge 
too  deaf  to  hear  in  the  natural  way.  By  doing  so,  the  hearing  may  be  n 
only  kept  from  going  entirely,  but  even  improved. 

In  order  that  this  plan  of  instructing  the  deaf  child  and  improving  h 
hearing  and  his  speech  may  be  appi*eciated,  let  me  recall  the  mechanism  o 
hearing  and  the  anatomical  basis  of  it. 

Sound-waves  falling  on  the  membrana  tympani  force  it  inward  and  i 
the  same  time  carry  inward  the  malleus.     The  hammer  bonelet,  articulatin 
witli  the  incus,  carrit»s  it  inward  also,  and  the  latter  forces  tlie  stapes  inl 
the  oval  window.     Thus,  then,  we  liave  sketched  the  mechanism  of  an  ii 
ward  excursion  of  the  three  auditory  bonelets  in  the  middle  ear,  articulate 
to  one  another  in  the  so-called  chain  of  ossicles.     By  such  an  excursion  tfa 
labyrinth  fluid  and  the  auditor}'  nerve  in  the  labyrinth  are  impressed.     1 
is  now  seen  that  hearing  depends  on  the  movement  of  joints,  like  thoi 
between  l)oncs  in  any  other  |>art  of  the  body.     If  these  grow  stiff,  as  the 
do  in  catarrh  of  the  middle  ear,  their  mobility  is  impaired  and  hearin 
grows  dull.     If  this  imjKxled  motion  continues  long,  the  nerve  of  hearioj 
falls  into  disuse  and  fatty  degeneration  ensues.    Just  as  in  the  case  of  anky 
losis  of  any  other  joints,  passive  motion  will  overcome  the  impaired  fiinc 
tion.     Instead  of  using  our  hands  and  arms  to  promote  this  passive  motion 
as  in  other  large  joints,  in  the  ear  the  joints  are  movable  only  by  sound 
waves  falling  on  the  <1  rum-membrane,  u|x>n  tlie  membrane  of  the  rouiM 
window,  or  u|x>n  the  lH>nelets  themselves  if  the  membrana  tympani   b 
dest nniHl  or  {HTfonittxl.     In  the  deaf  ear,  the  ordinary'  vocal  sounds  do  no 
pnxluce  sufficient  impression  to  overw^me  the  ankylosis  in  the  ossicles,  anc 
the  |>aticnt  is  said  ti>  l>e  di^f.     If,  however,  ordinary'  sounds  or  louder  on« 
Ik^  ci>mvntrattxl  and  ix^nduitt^l  to  the  dnmi  in  more  than  ordinary*  quantity 
and  intensity,  the  ankyla<is  is  oveiwme  temporarily  and  the  child  hears. 
If  this  is  n^jx^ateil  svsteniatii'ally,  the  ankyK>sis,  like  such  an  impedimenl 
elstnvhere,  is  ovcnxMuc,  and  the  lu^ring  is  nuule  iiemianently  better  than  it 
would  Ix^  if  allowi^l  to  remain  unexen'ised. 

I  am  fully  ivnvincinl  of  such  gixnl  n^ult  of  a  rational  use  of  artificial 
means  to  ohivcv  soinul  Xo  the  dcixf.  It  must  Ix*  done  jxitiently  and  svs- 
tematic*ally,  but  it  has  Uvn  done  by  placing  tlie  mouth  ck^se  to  the  ear  of 
the  ver}-  di^f,  by  jvannits  tor  their  childnni,  and  by  wives  for  their  husbands. 
What  may  not  Ix^  ilono  tor  a  nuinlvr  of  d^if  childnMi  bnnight  ti^pether  and 
taught  by  ci>ndnctiMir  the  voiiv  of  the  tmioher  to  their  t^rs  by  good  ear- 
tnmijx^ts !  They  will  Ix^  ns<*ui\l  iKnii  great  drtifm^ss^  and  be  improved  in 
hearing  and  saveil  fn>in  Ixnng  inutt^ 
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In  regard  to  the  second  class  (p.  47)  it  may  be  said  that,  in  order  to 
make  allowance  for  their  defective  hearing,  a  careful  examination  should  be 
made  in  each  case,  in  order  to  determine  the  extent  of  deafness.^  This  is 
done  by  finding  out  at  what  distance  the  voice  of  the  teacher  can  be  heard, 
in  ordinary  conversational  tones.  Tests  should  also  be  made  to  discover 
the  distance  at  which  consonant  tones  are  heard  by  the  deaf  child.  The 
child  to  be  tested  should  be  placed  in  front  of  the  teacher,  who  should  be  in 
his  accustomed  place  in  the  school-room.  Then,  with  the  ears  alternately 
stopped,  let  the  child  be  gradually  brought  to  a  point  in  the  room  where  it 
hears  and  repeats  the  tests  employed.  Here  the  child  should  have  its  per- 
manent seat.  The  tests  to  be  employed  are  isolated  words, — not  sentences, 
because  the  latter  can  often  be  guessed  by  the  context. 

This  test  might  be  made  by  an  expert,  who  can  also  examine  the  ears 
and  discover  whether  any  remecMable  disease  be  still  present  in  the  organs 
of  hearing. 

Dr.  Samuel  Sexton,  of  New  York,  has  suggested  that  teachers  often 
have  defective  hearing.  This  should  be  guarded  against  as  far  as  possible 
by  examining  orally  candidates  for  admission  to  the  ranks  of  teachers  in  the 
public  schools. 


*  Dr.  C.  J.  Blake,  of  Boston,  found  th»t  in  eight  thousand  seven  hundred  and  fifteen 
cij^  of  ear-disease  two  thousand  one  hundred  and  seventy-five,  or  twenty-five  per  cent, 
w«re  children  under  fourteen  years  of  age,  all  of  them  pupils  in  the  public  schools. 
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THE  EYE. 


AFFECTIONS  OF  THE  EYELIDS,  LACHRYMAL 
APPARATUS,  CONJUNCTIVA,  AND  CORNEA. 

By  G.   E.   de   SCHWEINITZ,  M.D. 


AFFECTIONS   OF  THE   EYELIDS. 

Disorders  of  the  eyelids  naturally  divide  themselves  into  affections 
of  the  eyelid  border  and  its  tissues,  new  growths,  affections  of  the  muscles, 
affections  of  the  cilia,  vices  of  conformation,  and  congenital  faults. 

BLEPHARITIS. 

Synonymes. — Many  names  are  current  for  the  various  types  of  the 
disorder  blepharitis.  The  late  Prof.  Frederic  Horner  ^  describes  this  affec- 
tion under  two  headings:  1.  Seborrhoea  of  the  ciliary  border,  Blepharitis 
simplex,  Blepharo-adenitis,  Blepharitis  ciliaris.  2.  Eczema  of  the  ciliary 
border  (Blepharitis  ciliaris.  Blepharitis  ulcerosa,  Psorophthalmia,  Lippi- 
tudo  ulcerosa,  Tinea  tarsi,  etc.).  In  a  work  by  De  Saint-Grermain  and  E. 
Valude  ^  the  following  classification  is  adopted :  Scrofulous  blepharitis 
and  Eczematous  blepharitis.  The  former  variety  is  discussed  under  the 
two  headings  Hypertrophic  scrofulous  blepharitis  and  Ulcerative  scrofulous 
blepharitis. 

Definition. — Blepharitis  is  a  general  term  which  describes  the  various 
types  of  acute  and  chronic  inflammation  of  the  border  of  the  lid. 

Etiology. — Blepharitis  is  quite  distinctively  a  disease  of  childhood,  and 
often  b^ins  long  before  the  age  of  pulx^rty.  It  consists  either  in  hyper- 
femia,  a  hypersecretion  of  the  sebaceous  glands,  or  an  eczema  of  the  Hd- 


1  Handbuch  der  Kinderkrankheitcn,  C.  Gerhardt,  Tiibingen,  1882. 
'Traite  pratique  des  Maladies  dcs  Yeux  ehez  les  Enfants,  Paris,  1887. 
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pu.     Chiklren  with  luallid  eoinplt^xiuii  ami  li^lit  litiir  and  of  stninious 
<t»Dc4itution  an»  piirtienlarly  liable.      It  oiien  iullnws  an  attack  of  mca^^lcs, 
Ijck  of  rlf^anliiit^s  and  iniperfbct  hygienic  suiToundiii*rs  are  exciting  causes, 
while  insnffieient  leu^th  of  the  skin  of  the  upper  lid,  m  some  instances, 
jMTfUtling  to  Fiidis/   is  a  predisposing  condition.     Since  RcKJSa's^  invcsti- 
jprtion^  refraction-error,  esijecially  hypernietmpia,  is  known  to  originate  the 
diioitlcr  in  many  instances,  thongli  ctnlain  writers,  like  Svvanzy  and  Berry, 
while  reanly  to  Ix^lievc  that  ametropia  may  keep  np  tlie  affection  if  present, 
are  disinclined  to  look  upon  this  as  a  basal  cause.     Just  as  bfepliaritis  is  an 
iixlepcndetit  disorder  and  may  give  rise  to  secondary  changes  in  tlie  other 
[arts  of  the  eye,  so  it  may  alsi>  originate  from  any  long-standing  hyper- 
emia of  the  conjunctiva,  atfections  of  the  lachrymal  apparatus,  and  eoexist- 
iog  na^l  disease.     Exactly  what  rdle  bacteria  play  in  the  prcxluctiou  4jf  this 
plaint  cannot  be  definitely  statt^i.     In  the  hands  of  Gallenga'  cultures 
from  absi*ess(?s  in  a  etise  of  ciliary  ljle}>liariti8  gave  origin  to  colonies 
of  staphylococcus  aureus  and  albns;  and  W  id  mark  *  found  in  thie  little  ab- 
SOCSMS  at  the  roots  of  the  lashes  in  cases  of  bh^pliaro-aderu'tis  staphyltK/occus 
(v^ogenesi  albus  and  aureus,    Hirsehbergj*  under  tlie  name  raccinf  hlephantiH^ 
npports  the  appearauoe  of  vaccine  vedicles  on  the  middle  free  border  of  the 
lids  of  a  man  \\\m  plavtKl  with  children  lY^cently  vaccinated  ;  an  iufpiiry 
iDstituted  among  nearly  a  thousand  cases  of  vacH-inatiim  done  in  this  city 
lEOvered  no  similar  instance.* 

Symptoms. — The  disease  may  vary  from  a  simple  redness,  the  hyper- 
emia of  the  Iid-lx}rdcr  of  some  writers,  to  severe  uh-eration.     Tn  the  milder 
ty|n«  the  ciliary  margins  art,*  sliglitly  thii-kened,  hmI,  and  sore,  wliile  small 
icali*s  and  occasionally  pustules  appear,  and  if  these  Ix*  removed  a  yellow- 
[  fch  sel>ac*H>ns  matter  is  seen  beueath.     Tlie  nutrition  of  the  lashes  is  not 
^ieriously  interfered  with  in  this  variety,  which  is  often  spoken  of  as  mnr^ 
eczema  or  bl^pharitw  mmplex.      To  that  form   in  which  the  eyelids 
I  amler  the  slightest  pn>v<x^tion  grow^  red,  the  eyes  weep  and  feel  hot j  tlie  lids 
|«%tU,  an<l  the  conjunctiva  is  injtrtal,  while  crusts  are  !mt  scantily  jiresent, 
[tlie  terra  vaso-mofor  blepharitm  i»as  biNj-n  a|)plicd.     In  another  ttimmon  and 
gtuhboni  variety,  which   has  its  origin  in  the  follicles  of  the  eyela^shes,  the 
I  Iwrder  of  the  lid  is  thickened,  dusky,  and  congested  ;  the  edges  are  snitiired 
'  with  t#*riacron*i  secretion  ;  the  lashes  are  gathered  into  little  tntVs  by  the  col- 


•  \S  t.  ij    Kim    Wwhen^chr-,  1888.  Nos.  S8  and  89, 

•  Tf%n«i<Tli»init  of  the  AmericAn  Ojilithiilint^lugical  Scx;iety»  1870* 

•  Annjiles  d'Oculistitjue,  xctIii.  51. 

•  Xord.  Opbth.  Tid-siknfl,  No^.  1  an^l  2,  1888;  Arthiveii  of  Uphllirtlmcdogy,  December, 


*  Cffntnalbtatt  f.  prtikt.  Ausji^nheilkunde,  1886,  ix.  See  uls«  nnoUior  ettse  nf  vaccine 
U«|iti*nttft  Hiwchberg,  An-hive*  of  Ophthulinok»g}%  xv. 

■  Pfid*»r  the  title  **V»crirud  Ophtliftlmm/' S,  T.  Knuggc-^  (Trans«ctinng  of  tho  Oph- 
Uiilo)c»lri|r1cft1  J^ocJety  of  the  UnUt*d  Kingdom,  i.  16)  has  described  violent  ophihiihniii 
•&4  Iftb^r  hypi>|>yon-kenititis   in   a   moihiT    wh<»s<?    rt^ci*ntly-vHtriniiU*d   child   in*>tuhitc.'d 
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lection  of  matter  at  their  bases ;  scabs  covering  small  ulcere  and  pustules 
appear,  wliile  the  cilia  are  loosened  and  their  removal  is  followed  by  bleed- 
ing ;  the  lashes  become  misplaced,  stunted,  and  deficient ;  cicatricial  dianges 
follow  the  subsidence  of  the  swelling  and  cause  slight  eversion  of  the  lids, 
as  a  result  of  which  their  Ixjrders  are  deprived  of  cilia,  are  raw  and  tender, 
and  the  ap|)earance  thus  produced  has  received  the  name  lippUudo.  In  the 
severest  types,  all  four  lid-borders  may  be  attacked  simultaneously,  the  lids 
are  (edematous  and  highly  congested,  the  margins  beset  with  thick  yellow 
crusts  through  which  groups  of  lashes,  glued  together,  push  their  way. 
Removal  of  these  reveals  beneath  bleeding  and  ulcerated  pits  which  extend 
inward  as  far  as  the  tarsus  ;  in  short,  the  entire  lid-border  is  lined  with 
small  crater-like  abscesses.  This  blepharitis  ulcerosa ^  as  well  as  the  less 
aggravated  forms,  not  infrequently  is  associated  with  eczema  of  the  auricle 
and  nares,  nasal  catarrh,  and  diseases  of  the  la(»hrymal  apparatus,  each  stand- 
ing in  relation  to  the  other  either  as  cause  or  as  effect,  the  whole  forming 
what  not  inaptly  has  been  described  as  a  vicious  circle. 

Progrnosis. — The  earlier  the  cases  come  under  proper  treatment,  the 
more  favorable  the  prognosis,  and  hence  it  is  particularly  in  childhood  that 
radical  cures  may  be  effected.  I^ong-standing  cases  that  have  resulted  in 
rounded,  evertcxl  lid-margins,  deprived  of  lashes,  and  with  closed  and  mis- 
placed lac^hrymal  puncta,  are  relxJlious  to  all  forms  of  medication. 

Treatment. — The  loc^l  measures  in  the  milder  forms  consist  in  the  use 
of  a  lotion  of  lK)ric  acid  and  the  ap])lication  to  the  edges  of  the  lids  of  a  salve 
of  the  yellow  oxide  of  mercury  (gr.  i-3i).  In  that  variety,  however,  de- 
scribcKl  under  the  term  vaso-motor  blepharitis  the  use  of  salves  is  contra- 
indicated,  and  the  Ix^st  results,  according  to  Koenigstein,*  are  reached  by 
douching  the  closed  lids  with  water  at  a  temperature  of  60°  F.  from  a' 
vessel  raised  a  sliort  distanct>  above  the  head  of  the  patient,  the  fluid  being 
conducted  through  a  small  apparatus  in  the  form  of  the  rose  ordinarily  seen 
upon  watering-cans.  Wiienever  sc^ales  are  present  these  must  be  taken 
away,  either  by  means  of  warm  alkaline  solutions,  of  which  bicarbonate  of 
sodium  (gr.  viii.-f  ^i)  and  biborate  of  sodium  (gr.  iv-fsi)  are  the  best,  with 
a  five-per-c(*nt.  solution  of  chlonil,  as  recommended  by  Gradle,*  or  with 
forceps.  Gradle  advocates  a  three-j)er-«?nt.  mixture  of  milk  of  sulphur 
with  vaseline  and  the  addition  of  three  p<»r  cent,  of  resorcin.  During 
severe  inflammatory  attacks,  and  even  in  old  cases,  results  8uq)risingly 
beneficial  follow  the  removal  of  all  the  lashes  with  a  cilia-force|>s.  In 
ulcerated  blepharitis,  after  the  removal  of  the  crusts  and  loose  cilia  the 
ulcers  should  be  paintinl  witii  a  solution  of  nitrate  of  silver,  and  may  even 
be  cautiously  touched  with  the  ])oint  of  a  mitigatinl  stick.  Michel  advises 
that  unguentum  diachylon  Hebne  with  oil  of  sweet  almonds  be  spread  upon 
pieces  of  lint  so  shai>ed  as  to  cover  the  lids,  and  containing  apertures 


»  Die  Behandlung  der  haufl.i?8U>n  und  wichtigsten  Augfukninkheiten,  Wien,  1889. 
«  Medical  News,  February  8,  1890. 


UkCHRYMAL   APPARATUS,   CX)N.JUNCTIVA,    AND    CORNEA. 


53 


SnMigh  whirh  the  ciliu^  if  prc^'nt,  may  jmss,  and  alluwtH:!  to  remiiiii  over- 
D\§hU  Kroll  riTommc'iids  that  Pagensteoher's  oititmeiit  (hydrarg*  oxid. 
h\',f  gr,  i;  cosmoline,  Si)  be  nibbed  in  until  the  scales  are  removed,  and 
the  lid-border  peiirilletl  with  nit  rate  of  gilver,  ooe  to  fifty*  In  the 
hnds  of  Schweigger  itMline  on  the  edges  of  the  lid8  has  proved  l)enefieiaU 
In  all  cases  the  lachrymal  passages  and  the  na^sal  cavity  should  be*  exam- 
ined, and,  if  epiphora  exists,  the  canalifohis  slit.  Any  error  of  rcfrai'tion, 
after  the  eyes  have  been  carefully  atropinizetl,  is  to  be  corrected  with  suit- 
able glasses. 

The  best  c<mstitutional  measures  are  quinine,  iron,  especially  in  the  form 
f*f  the  iodide,  coil-liver  oil  and  malt,  together  with  appropriate  uourishing 
liiift.     Fresh  air  and  a  daily  salt  l»atti  are  highly  desirable. 


PHTH1RIA8IS  PALPEBRARUM. 

lonymes. — nieiihatitis  pediculosa,  Phthiria^is  ciliarium. 

The  pediculus  pnbi^^  (t  rab-lousc),  bc??idci^  its  scat  of  prtiJilet»tiuD,  occa- 

ly  infests  the  eyebrows,  and  verj'  rarely  tlie  eyelashes.     The  rarity  of 

» affection  is  attested  by  the  fact  that  Ilirst^libcrg  ^  among  i\My  thuusand 

of  eye-dis«jase  mH  with   finly  three  instances,     IX'spagnet^  during 

[twdve  years  of  Galezowski*8  serviet*  found  but  two  recorded  examples  j  aod 

anioDg  more  than  ten  thousand  jiutit'ots  in  tlic  service  of  Prof.  William  F. 

Xurris  at  the  Univci'sity  Hospital  only  two  instances  have  been  observed.^ 

Symptoms. — On  superficial  examination  the  lashes  apjx^r  to  be  covered 
[with  small,  dark  s{>ots  like  gmins  of  powder^  which  ujion  closer  inspection 
'  ppsi>lve  themselve-s  into  the  lice  clinging  closely  to  tlic  lids,  while  the  eggs, 
^  iWker  in  mlor,  are  fastened  ^vith  great  regularity  along  tlie  roots  of  the 
cilta;  in  nmuy  instances  the  parasites  are  buried  head-foremost  in  the 
,  bair-fiJlicles.  Their  presence  cimsc^  severe  irrttation,  and  the  case  may  l^e 
i  ttii^stidten  fur  ao  ordinary  marginal  blepharitis.  A  magnifying  lens  will  at 
\  clear  up  the  diagnosis. 

Treatment.— Cleanliness,  together  with  lialsam  of  Pern,  or  mercnrial 
oiiitineut,  ur  a  catitions  pencilling  with  a  solution  of  corrosive  sublimate, 
will  remove  the  intruders. 

HORDEOLUM- 

^  BTBonymes. — Stye,  Hordeolosis. 

Hordeolum  is  an  inflammatiuii  of  the  tissues  of  the  edge  of  the  eyelid 
or  of  one  of  its  sebaceous  glanils.  Expifsnre  to  artifi*'ial  light,  to  dust,  and 
ttjil  winds  are  the  most  usual  exciting  causes.  Eyes  that  are  subject  to 
9yei§  are  often  ametropic,  hypermetropia  licing  the  mi>st  usually  ol)served 
rtfniction-<*rror.  Styes  tend  to  appear  in  creeps,  and  occasionally  produce 
pM  swelling  and  cedemaof  the  lid  until  an  apix-aranee  like  the  eommence- 


'  Berlin.  Klin.  WixJienschrifl,  1882,  xix. 

'  R<?ciierl  d'OphtalmnlojTic,  NuvpniU'r,  1887,  p.  674. 

*  University  MedicHl  Mni^azine,  Mni\"b,  1889» 
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ment  of  purulent  ophthalmia  is  produced.  By  observing  the  circumscribed 
character  of  the  swelling  and  the  absence  of  purulent  secretion  from  the 
conjunctiva,  an  error  may  be  avoided.  In  like  manner  a  stye  may  simulate 
an  acute  inflammation  of  the  lachrymal  sac.  Usually  the  small  inflamed 
swelling  on  the  edge  of  the  lid  increases  in  size  for  a  few  days  and  then 
resolution  or  suppuration  occurs. 

Treatment. — Warm  fomentations,  especially  in  the  form  of  hot-water 
compresses,  give  sjx^edy  relief.  If  suppuration  occurs,  the  contents  should 
be  evacuated  with  a  knife.  Saturated  solutions  of  boric  acid,  according  to 
Abadie,  cause  a  rapid  cure.  A  stye  occasionally  may  be  aborted  by  paint- 
ing its  surface  with  collodion,  and  the  vigorous  application  of  a  salve  of  the 
red  or  yellow  oxide  of  mercury  has  produced  the  same  result.  The  refrac- 
tion of  the  eye  should  be  examined  in  all  cases,  and  if  this  is  anomalous, 
as  it  usually  is,  the  proi)er  correcting  glass  is  to  be  ordered.  Associated 
conjunctivitis  must  be  treated  with  a  mild  astringent  or  antiseptic  wash, 
while  internally  iron  and  quinine,  and,  if  the  styes  come  in  groups,  the 
sulphide  of  calcium,  as  recommended  by  Webster,  may  be  exhibited.  Con- 
stipation must  be  relieved  by  suitable  remedies. 

CHALAZION. 

SynonyTnes. — Meibomian  cyst.  Tarsal  tumor. 

A  chalazion  is  a  small  tumor  or  retention-cyst  due  to  a  chronic  inflam- 
mation of  a  Meibomian  gland  together  with  the  surrounding  tissue. 

The  etiology  of  these  little  growths  is  obscure.  They  may  be  asso- 
ciated with  inflammation  of  the  border  of  the  lid,  which  aids  in  closing  the 
duct  of  the  Meilx)mian  gland.  Poncet  and  Boucheron*  have  described 
microbes  in  connection  with  clialazia,  though  Vassaux  ^  and  other  observers 
have  failed  to  find  them  except  in  such  as  already  had  undergone  suppura- 
tion. They  are  more  common  in  adolescence  than  in  very  young  children 
or  in  old  age,  but  are  not  infre<iuently  found  in  infants. 

Pathological  Anatomy. — Accoi-ding  to  Felix  Lagrange,*  the  chalazion 
has  three  periods  of  development, — retention  of  the  products  of  the  Mei- 
bomian gland;  consecutive  adenitis  and  jx?riadenitis,  with  destniction  of  the 
cartilage ;  and  passage  of  the  tumor  to  the  conjunctiva  (internal  chalazion) 
or  to  the  skin  (external  chalazion).  Lagrange  believes  that  microbes  play 
only  a  secondary  part  in  the  production  of  the  aflPection.  If  examined,  the 
cysts  contain  pus,  puriform  fluid,  and  cholesterine  crystals,  together  with 
surix)unding  granulation-tissue.     There  is  no  true  cyst-wall. 

S3nnptoms. — The  tumor  grows  slowly  and  forms  a  firm  swelling, 
tightly  attached  by  its  under  surface  to  the  tarsus;  over  it  the  skin  is 
usually  freely  movable ;  occasionally  adhesions  between  it  and  the  integu- 


1  Bull,  et  M6m.  de  la  S(x\  Fran9.  d'Opht.,  Paris,  1886,  iv.  88-ia. 

«  Ibid. 

'  Archives  d'Ophtalinologie,  May -June,  1889. 
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tir*     On  the  cnnjuiiotival  siirfaco  of  the  lid  a  l>hij^>li  jKiloh  marks 
>fL     Hupprimiion  niav  take  place  in  the  cvst,  and,  like  styes,  these 
tnnors  tend  to  come  in  crops. 

Diagnosis. — A  rhalazioii  is  to  be  dfj^tingiiisht^  from  an  ordinary 
sbsceou^  tnmor  by  the  firniiies?;  of  its  attachment  to  the  tarsus,  aiid»  if 
I  il  suppurates,  from  a  stye  by  the  more  eireumseribc^l  character  of  the 
loihinniatioii.  It  may  be  mistaken  for  a  ronnfl-it'lhx]  snrc^uiia  of  the 
lid^  an  interesting  instance  <if  which  has  bcx^n  recorded  by  HandiiU,'  where 
the  micro6cape  was  necessary  to  settle  tlie  diajt»;nosis« 

Treatment. — If  the  growth  points  towaitls  the  conjunctival  surface,  it 
is  to  be  removed  from  this  side;  if  not,  the  incision  should  be  made  over 
it  in  the  skin  |*anillel  with  the  mus*le-*ii*rcs,  and  the  mas.s  (*areful!y  dis- 
scted  oat,  care  Ix^ing  taken  not  to  |}erfbmtc  the  t^injunctiva,  Oj>enition  is 
firtlitHted  by  having  the  lid  stc^icti  with  a  clamp  ( Dcsmarres,  Snellen^  or 
Koapp).  The  asisiduous  usc^  of  hot  water  and  the  applictition  of  yellow 
oxide  of  mercury  salve  are  often  resorted  to  with  the  hoj>e  of  pixxlncing 
lutioD*  Uemoval  by  the  knife  or  i^xniyy  is  the  only  |>nu'tica!  measure, 
ill  the  local  nif^ns  abo\*e  mentiontd  may  he  useful  U>  aid  in  the  dis- 
^{mtiou  of  any  iuflanunatory  thickening  which  rt^mains  after  the  operatiom 


PuST-VARJOLOUS  Ulpers  OP  THE  EvELiixs. — A  favorite  sixjt  for  the 
pustule  of  sraall-j^Kix  is  the  bonier  of  the  lid.  Not  only  may  this  result  in 
tiie  ordinary  scar,  the  eetjnel  of  cieatricial  (ontraction,  with  loss  or  faulty 
(lo^ition  of  the  cilia,  but  CMxusionally  a  huig  time  after  the  eruption  has  dis- 
ftpiienred  ulcers  remain  whJeli  stublxjrnly  resist  treatment,  Horner  [foe, 
A)  lias  seen  such  \Tiriolou3  ulcers  teo  years  afler  the  original  disiirder. 

FrntTNrT.E?s  are  not  infm|uently  seen  in  children,  csiMX'ially  in  the 
miter  half  of  the  eyebrow  il^  well  as  within  the  tissue  of  the  lid.  They 
wctir  as  a  red  swelling,  move  with  the  skin,  ai*e  unattached  to  the  l>one 
or  perio*!tenra,  and  are  »<xm  cap|>ed  with  a  yellow  pt>int  of  sii[i|niration. 
Tljey  ghould  be  treated  by  warm  f)»n»eutations  or  flaxseed  poultices,  and 
vsifh  ludsion  shortens  their  existent^*. 

CEpema  of  the  EvEiJDs.^This  is  an  affection  characterized  by  an 
firdenatous  condition  of  the  ecllular  tissue  of  the  eyelids,  which  may  be 
fligitive  or  persistent,  and  is  not  inimjuently  recurrent.  R,  W.  Doyne* 
I  T^TfB  tlie  ease  of  a  girl  aged  fifteen,  the  subject  of  migraine  and  myopia, 
with  nHnirring  sw^elling  of  the  u]>per  eyelids,  the  redema  srjuietimes  standing 
out  on  a  level  with  her  br*Avs,  Mr.  Gnnn^  believes  tht^se  cases  ai-e  all 
iifthe  nature  of  urtimria.  They  may  appear  in  connection  with  the  estali- 
lidiment  of  menstruation,  but  mmetlmes  ix-cnr  in  otherwise  healthy  chil- 
«lr^n  ^|K»QtaDeousIy  and  without  cause,  and  in  boys,  as  reiKirtcHl  by  A\.  J, 


•  Tnminctiuiifi  of  the  American  Ophthalmologicnl  Society,  1887. 

*  T^miiMCtiom  of  the  Ophtbalroological  Society  of  the  United  Kingdom,  viii.  41. 
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Collins  ^  and  others.  CEkiema  of  the  eyelids,  when  present  as  part  of  a 
general  condition — renal  or  cardiac— or  from  injury,  should  be  distinguished 
from  these  cases  of  transient  oedema  by  observing  the  history  of  the 
case.  If  the  case  calls  for  treatment,  this  may  consist  in  badiing  the  parts 
with  dilute  lead-water  and  laudanum  and  the  internal  administration  of 
Basham's  mixture.  CEdema  of  the  eyelids  when  associated  with  general 
disease  necessarily  receives  the  same  treatment  as  that  directed  to  the  relief 
of  the  constitutional  disorder. 

Erysipelas  may  attack  the  eyelids,  and  in  this  situation  does  not 
differ  materially  from  this  disease  in  other  portions  of  the  body.  It  is 
much  less  seldom  peculiar  to  this  region  than  it  is  as  part  of  an  attack  of 
general  facial  erysipelas.     It  is  one  of  the  causes  of  orbital  cellulitis. 

Phlegmonous  Inflammation  (Pseudo-Erysipelas)  and  the  formation 
of  lid-abscesses  of  a  mild  type  is  not  an  unusual  disorder  during  the  early 
months  of  childhood  :  it  is  confined  almost  exclusively  to  the  upper  lid, 
which  becomes  red  and  swollen,  and  in  a  few  days  palpation  reveals  the 
presence  of  pus.  In  other  cases  a  much  more  severe  type  is  manifest  It 
begins  with  the  formation  of  a  pustule,  quickly  followed  by  great  swelling 
and  accompanied  by  high  fever.  The  skin  and  subcutaneous  tissue  may 
become  sphacelous  after  the  formation  of  one  or  more  pustules  of  dark 
color  {cedhne  malin  of  French  writers).  Hilbert*  has  described  cases  of 
a  peculiar  gangrene  of  the  lid  in  children  who  were  well  nourished,  rosy, 
and  never  before  ill,^-cases  which  bore  no  resemblance  to  noma,  malignant 
pustule,  oedema  malignum,  phlegmon,  or  multiple  cachectic  lid-abeoesses. 

Etiology. — If  secondary  lid-abscesses,  and  especially  acute  conjunctival 
processes,  are  excluded,  the  origin  of  these  cases  may  be  looked  for  either 
in  a  traumatism  or  as  the  result  of  an  infectious  process,  although  the 
louses  are  by  no  moans  always  evident.  Lid-abscess  has  been  reported  as 
a  soi\uel  of  influenzji  by  Landolt.  I  have  observed  similar  instances.'  In 
many  cases  contact  with  infec^tious  disorders  in  animals  gives  rise  to  the 
disease, — ^an  explanation  not  so  readily  applied  to  children  as  to  adults. 
Michel,  however,  quotes  a  case  in  which  a  child  was  suddenly  seized  with 
this  aflection  of  the  lids  after  coming  in  contact  with  straw  that  had  been 
usixl  for  horses  suflering  with  glanders. 

Treatment. — This  naturally  directs  itself  to  lessening  the  constitutional 
disturbance  and  to  the  loc^l  condition.  The  latter  should  be  treated  with 
warm  fomentations,  early  incision,  and  antiseptic  dressing.  Subcutaneous 
injections  of  rarlx>lio  acid  have  proveil  useful  in  the  hands  of  Horner, 
and  Delens  has  re|x>rted  su<*tx»ss  with  similar  injections  of  iodine.  If  de- 
formity of  the  lid  result  fn>m  the  disi>as(\  this  must  be  restored  by  a  plastic 
oix?ration. 


^  Trans»4ction8  of  the  Ophthalmolotcioal  SiKMOty  of  the  UniUnl  Kinji:dom,  viii.  4\, 
'  Yierteljahrschrift  fiir  lVrmat<»U>s:ie,  Wion.  1S84,  xi.  117-119. 
*  Medical  and  Surgical  Reporter,  March  lo.  181H>. 
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SYPeiLLS   OF   THE    EYELIDS. 

S^-philitic  affoctiong  of  tbp  eyelids  may  be  divitWl  into  ulcerations  and 

pnjptions,  and  may  exist  as  the  ]>rimarv  i^ore  or  in  the  fiirni  of  seeondary 
or  hereditary  manifestations.  A  chancre  upon  the  lids  may  have  its  seat  on 
soy  portion,  but  the  delicate  skin  uf  the  ciliary  border  is  the  favorite  rt?gion. 
Among  one  liundrtHl  and  eightetni  c^ses  of  all  ages  willei'ted  by  Alexander/ 
the  skin  fif  tlie  eyelid  was  affeetefl  sixty-five  times,  the  tarsus  sixteen 
times,  and  the  et)njunetiva  thirty-seven  times.  Ass<^)ciattKl  witJi  the  local 
lesion  in  the  eyelids,  the  lymph-glands  in  front  of  the  ear  and  at  the  angle 
of  the  jaw  are  much  enlarged.  Contagion  nsually  oc^cors  from  an  infected 
atten«lant,  not  infrequently  the  motlier.  J,  V.  Sdomon  "  has  recorded  an 
instance  of  an  indnrated  syphilitic  ulcer  at  the  inner  end  of  the  eyelid  edge, 
which  *Kvnrrcd  in  an  infant  eight  months  cdd,  who  had  Ix'cn  inoculated  by 
an  aimt  at  that  time  suffering  with  sjuWiic  uh^'nition  of  the  t*»nsils,  A 
primarj'  syphilitic  sor^  on  the  upper  eyelid  of  a  boy  aged  six  is  descrilxd 
by  Mackay.^  A  papular  eruptimi  appean^l  six  weeks  nftvr  the  initial 
legion;  the  origin  of  CMintagion  was  probably  from  a  diseased  mother.  The 
fitquenc^'  with  which  chancre?r  in  the  eyelids  of  children  have  oc^^urred  (in 
ninety-four  ctu^s  ti>llet^ted  by  De  Beck/  ten  were  found  arnrmg  infants  or 
young  children)  led  M.  Baudrv/  of  Lille,  to  investigate  their  etiology. 
In  one  ca^,  a  female  child  twenty-two  months  old,  an  in<hinited  chancre 
ippeared  on  tlie  free  edge  of  the  h»wer  eyelid*  Investigation  showed  that 
ike  infant  was  nursed  by  a  womait  who  wiped  its  eyelids  with  her  saliva, 
ihe  Woman  being  at  the  time  the  siiljject  of  syphilitic  ulcemtion  of  the 
moQth.  Inquiry  elicited  the  fact  that  women  among  the  jx^asant  folk  were 
accustomed  to  cleanse  the  eyelids  of  cliildreu  in  this  marmer  when  they 
were  glued  together  with  discharge  from  tlie  conjunctival  cul-de-sac. 

Infants  the  subjects  of  hereilitary  syphilis  are  sometimes  affe^^twl  with 
an  eniption  of  papules  npm  the  external  siirfaw  of  tlie  lids,  which  appear 
^-  seventl  weeks  after  birth.  Hutchins<jn '^  descril>es  a  form  of  blepharitis 
^B  in  which  sharj^-bordered  ulcerated  plaques  appear  at  the  roots  of  the  cilia, 
^Hipl  instiinces  in  which  absence  or  falling  out  of  the  eyelashes  w^as  a  mani- 
^^fclation  of  hereditary  syphilis  in  children.^ 

I  Treatment. — IxK'ally  the  ulcer  may  be  dressed  with  black  or  yellow 

WMh,  while  internally  the  oitlinarj^  antisyphilitic  remediea  are  to  be  ex- 
j         hibited.     Eepet^ially  efficacious  is  the  emijloyment  of  unguentum  hydrar- 
gymm  spread  upon  flannel  in  the  form  oi"  a  binder. 


'  SypbUtB  «nd  AutjCt  Wies^baden,  18 St). 

*  British  MiHikal  Journal.  1863;  ibid.,  1885.  ii.  62, 

*  Edinburgh  Medical  Jnurnal,  Septoml>cr,  188S. 

*  Hiird  Chttncne  of  tho  Ey*»lidii  aud  C-viijiinctJvnt  Cinoinnati,  1886. 

*  M^rnoire*  d«  k  Society  FranyMisc  d  Clpbttiliiiologie. 

*  t>phthftlinoU>irical  H<Hpitiil  Ri.'|>oni?>  ii.  258-283. 
'  See  idfitJ  Biirltnv,  4Uoted  by  Alcxiiiider,  loc.  cit. 
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TUMORS   AND   HYPERTROPHIES  OF  THE  EYELIDS. 

Milium. — Milia  are  small  sebaceous  elevations  situated  in  the  skin, 
varying  in  size  from  a  pin-jx)int  to  a  pea,  and  find  their  favorite  seat  in  the 
forehead  and  about  the  eyelids.  They  are  (jommon  in  children  about  the 
age  of  pul>erty.  They  consist  in  an  accumulation  of  sebum  within  the 
distended  but  closed  sebaceous  glands ;  in  this  respect  they  differ  from  a 
comedo,  in  which  the  duct  of  the  gland  is  patulous.  They  are  caused  by 
improper  care  of  the  skin,  and  may  be  connected  with  general  constitutional 
disturbances,  dyspepsia,  and  constipation.  They  should  be  opened  with  a 
knife  or  needle  and  the  contents  removed. 

Sebaceous  Tumors  (Atheroma)  are  not  usually  found  upon  the  eyelid, 
but  occur  especially  in  the  outer  portion  of  the  eyebrow.     (See  page  69.) 

MoLLUscuM  CoxTAGiasuM. — ^This  is  a  disease  of  the  sebaceous  glands, 
or,  according  to  some  observers,  of  the  rete  mucosum,  in  which  rounded 
papules,  usually  about  the  size  of  a  pea,  but  often  much  smaller,  appear 
in  the  skin  of  the  eyelids.  The  common  seat  of  the  disease  is  upon  the 
face,  and  especially  the  eyelids,  but  it  often  appears  on  the  neck,  breasts,  or 
genitalia.  Each  little  prominence  may  have  the  normal  pinkish  color  of 
the  skin,  or  it  may  be  of  a  distinctly  waxy  hue,  with  a  flattened  summit 
which  contains  a  depression.  This  disease,  usually  non-inflammatory,  occurs 
chiefly  among  ill-nourished  children,  and  may  appear  as  an  epidemic  in 
homes  and  asylums.  Two  such  epidemics  have  been  well  described  by 
Mittendorf.*  The  contagious  nature  of  the  disorder  has  been  largely  enter- 
tained, but  so  high  an  authority  as  Duhring  ^  denies  that  the  evidence  on 
this  point  is  conclusive,  while  Neisser^  believes  that  it  is  really  an  epithe- 
lioma contagiosum  caused  by  a  parasite  belonging  to  the  class  of  cocddia. 
The  contents  of  the  bodies  is  a  yelloAvish  material  which  consists  of  fat  and 
fatty  epithelial  cells. 

Treatment. — Each  niolluscum  should  be  incised  and  the  contents  forced 
out.  Nitrate  of  silver  may  be  applied  to  the  cavity,  but  this  is  not  usually 
necessary. 

Ptosis  LiPOMATasA  is  an  affection  of  the  lids  in  which  these  drop  over 
the  cornea,  owing  to  an  abnormal  accumulation  of  fat  in  the  connective 
tissue.  The  deformity  is  considerable,  and  gives  the  patient  a  disagreeable 
expression.  The  fat  should  be  removed  through  a  horizontal  incision. 
In  one  case  reported  by  Schell  *  seventy-one  grains  were  thus  taken  away. 
A  reasonably  g0(xl  result  may  be  anticipated ;  but  in  a  case  recorded  by 
Norris,'  although  the  removal  of  the  fatty  tissue  improved  the  appearance 
of  the  patient,  the  levator  palpebrarum  failed  to  regain  its  power,  and  full 


'  Transactions  of  the  American  Ophthalmoloijical  Society,  18S6. 

"  Diseases  of  the  Skin,  2d  ed. 

»  Vierteljahrschrift  f.  Dermatol,  u.  Syphilis,  1888. 

♦  Transactions  of  the  American  Ophthalmological  Society,  1885. 

ft  Ibid. 


LACHRYMAL   APPARATl'S,    CfjXjrxcTIVA,    AND   CORNEA. 


59 


► 


I0livity  ill  the  niovenient  of  tlio  yjijH'r  lid  \\a,s  uot  sei'iirtxl*  Cai*c^  most  bo 
taken  not  to  mistake  axlema  of  the  lid  fur  a  circiiiustTibc-d  tumor,  an  error 
nadily  avoided  bv  |^»a]{>atiou^  which  will  reveal  a  characteristic  difterence  in 
ilie  r(>*i!*tanee  of  the  two  afleetfoiis. 

Angiomas  (\ievi)  wlien  ihey  appear  in  the  eyelids  may  exist  either  as 
ample  bright  red  spots  or  in  tlie  fbmi  of  eaveruous  growtlis.  Tliey  are 
cDOgeuital  tumors.  It  is  im|wrtiint  that  they  should  Ije  di*alt  with  early  id 
their  rxisteiH:*<.%  as  they  may  take  on  rapid  growth  with  tlie  development 
of  the  child  and  exteud  far  into  the  orbit.  Such  opemtive  interfereiux"  as 
promises  the  least  snbse(|uent  deformity  of  the  lid  should  be  praetised. 
When  small^  they  may  Ix*  i-eadlly  excised;  if  of  tlie  hirger  variety,  some 
mcflf^iire  which  destmys  their  WoiHl- vessel  structure  will  be  the  proper 
prooedure.  The  methods  cmploywl  are  the  galvano-cautery,  which  yiehls 
thi^  be^t  resuhsj  iuje^lious  of  liipiur  ferri  subsulpluitis,  a  methcKl  which 
has  been  followed  by  sloughing  of  the  lid  ;  and  cautcriziition  %vith  red-h<it 
Deedles  or  with  nitric  aeid. 

Plexiform  Neuroma  is  an  nnusonl  form  of  tumor  occasionally  i^evn 
\u  the  eyelid,  consisting  of  a  convoluted  mass  S4)mevvhat  orjrded  IxMieath  the 
skin.  In  a  collection  from  the  literature  of  seventeen  such  rases  four  were 
noted  as  occurring  in  the  eyelid,'  The  growth  is  entirely  l)enign  in  its 
nature,  and  its  removal  by  an  oi*dinary  disscxiion  with  antis^'ptic  pmcmitions 
is  Dnatteuded  with  difficulty. 

MoLLUScrM  FiBRcjtsi'M  is  a  connective-tissue  new  growth,  cither  sessile 
or  pednuculated,  situated  Ix^ncath  the  skin.  The  tnuiors  may  appciir  singly 
or  in  grc«.t  unnibers  all  over  the  Ixidy,  and  oct^siorially  are  seen  \i\Mm  the 
eyelids.  They  are  found  at  any  time  of  life,  but  es^i>et*tally  in  cliildhood. 
a  reraarkable  cjase  of  this  kind  des^Tilx^d  by  Michel  tlie  ^^holc  ImkIv  was 
letel  with  these  tumors,  the  largest  of  wliich  grew  Irom  the  upper  lid  and 
hung  down  below  the  lower  eyelid. 

Sarcoma  occurs  as  a  primary  tumor  in  both  the  upper  and  lower  lids 
of  children,  and  has  l)een  sttni  as  early  as  the  tenth  mcmth  of  life.  It  ai>- 
pears  as  a  somewhat  elastic  growth,  over  wliich  at  lirst  the  iutegnment  is 
movable,  but  it  tends  to  rapid  growth,  ulceration,  and  involvement  of  the. 
orbit.  As  has  alrwidy  been  pointed  out  (i>agc  55),  this  groAvth  nuiy  be  mis- 
taken for  a  MeilM>niian  cyst,  ludctxl,  Saruclsohu  ^  lias  rcimrted  one  iustauce 
occurring  in  a  child  two  years  of  age,  which  the  microsco|.>e  showed  to  be  a 
safmnia  of  the  round-ivll  variety  which  had  its  origin  in  a  proliferating 
tarsal  cyst.  The  prognosis  is  grave.  Tluis,  Van  Duysc*'^  has  re^-urdcil  a 
caac  of  myxo-Bart^oma  in  a  scveu-year-old  child,  which  followcil  a  contusion. 
Aftw  extirjiation  at  the  cud  of  three  months  the  hK^al  n»turn  rtM]uircd 
another  operation.     Four  montlis  later  a  second  return  developed,  and  thq 


*  TTiijmbUaBed  Iruiugurnl  DiMortation,  ^*  Pwinrul  Turiiors,  with  Special   Reference  to 
Xeor\ifiiM,"  Prtz*^  Thesij*,  University  of  Peun*ylvuniiit  1881. 

•  Bnt  A  Jovirniil  1870,  U,  703. 
•Aiir                   ijlUtique,  MttV  iind  June,  1889. 
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whole  orbit  was  cleared  out ;  in  spite  of  which,  a  third  return  took  plaoe^ 
and  the  tumor  grew  to  the  size  of  a  child's  head.  Early  excision,  which 
is  the  only  proper  treatment,  unfortunately,  is  not  able  in  most  instances  to 
prevent  the  two  chief  dangers  of  this  form  of  malignant  tumor,  especially 
in  this  region, — recidivity  and  metastasis. 

Lupus  may  secondarily  attack  the  eyelids  in  its  destructive  march  from 
a  seat  of  origin  in  the  face,  and  occasion  ulceration  of  the  lids,  ectropion, 
or  ankyloblepharon. 

Lepra,  according  to  Michel,  who  quotes  the  observations  of  Carron 
du  Villards,  may  appear  in  the  eyelids  among  its  earliest  manifestations : 
Bull  and  Hansen  ^  have  observed  the  first  symptoms  in  leprosy  to  be  the 
falling  out  of  the  hair  of  the  eyebrows,  and  E.  Lopez*  analyzed  forty-five 
cases  of  leprosy  and  found  absence  of  the  eyebrows  and  lashes  the  sole 
ocular  lesion  in  the  youngest  subject,  ten  years  of  age. 

Elephantiasis  Arabum  has  appeared  in  the  upper  lid  in  consequence 
of  an  injury.  C.  du  Villards  saw  this  affection  in  a  seventeen-year-old  girl 
on  the  left  upper  eyelid  as  the  result  of  a  contusion.  Elephantiasis  may  be 
congenital.     Van  Duyse*  records  an  example  in  a  girl  of  eight. 

Elephantiasis  Teleangiectodes,  or  a  disease  which  consists  in  an 
hypertrophy  of  the  skin  and  the  connective  tissue,  together  with  fatty  tissue 
and  distended  vessels,  has  l)een  observed  in  the  upper  eyelid  as  a  congenital 
affection.  Cases  are  on  record  by  Paul!,*  Von  Graefe,*  Liston,*  and  other 
observers.^  The  growth  should  be  removed  by  the  knife  in  such  degree  as 
is  permissible  with  the  preservation  of  the  form  of  the  lid. 

blepharospasm. 

Blepharospasm,  or  an  involuntary  contraction  of  the  orbicularis,  usually 
clonic,  but  sometimes  tonic  in  its  nature,  is  a  constant  symptom  of  diseases  of 
the  cornea  and  conjunctiva,  and  will  be  referred  to  again  under  these  head- 
ings. According  to  Schubert,®  it  may  arise  in  the  manner  of  a  reflex  action 
in  individuals  whose  susc^eptibility  is  increased  by  hereditary  influence, 
anaemia,  over-exertion,  etc.,  so  that  a  slight  irritation  sends  a  stimulation  to 
the  facial  branches  of  the  orbicularis.  Fissure  at  the  angle  of  the  lids  is 
given  by  Koller*  as  a  cause  of  reflex  blepharospasm.  As  has  been  known 
since  Von  Graefe's  historic  case,  a  persistent  lid-cramp  occurs  in  children, 
unrelieved  for  weeks  at  a  time,  and  when  the  eyes  are  finally  opened  there 
may  be  blindness,  temporar}-  in  its  character  and  with  normal  ophthalmo- 

*  Leprous  Discjvses  of  the  Eye,  1873. 

*  Archives  of  Ophthalmology,  December,  1889,  p.  404. 
'  Annales  d'Oculistique,  t.  ii.,  1889. 

*  Schmidt's  Jahrbiicher,  xxi.  84. 

5  Klin.  Monatsbl.  f.  Augenheilkunde,  1863. 

«  Canstatt's  Jahresbericht,  ii.  153. 

'  Consult  Graefe  u.  Saemisch,  Handbuch  des  Augenheilk.,  iv.  409. 

8  Miinchen.  Med.  Wochenschr.,  No.  28,  1887. 

*  Transactions  of  the  American  Ophthalmological  Society,  1888. 
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ii>  appearances,  or  loss  of  vision,  i>ernianoiit,  and  M'ith  gross  fliaiigos  in 
evf-grouud.  In  a  cstse  re^^jrclcxl  Uy  Hilex/  a  .scmfiiluus  cliild  two  and 
a  li&li' years  old  kept  the  eyes  closed  f^ir  twelve  weeks,  and  was  blind  for 
twelve  da_\*s,  with  nonnal  iJ])hthahn<isru[>it^  api)tiinui(*os,  si^iht  retnrning  on 
the  iliirteenth  day.  The  reiKirter  argues  in  favor  of  the  blinduess  being  a 
species  of  cortical  blindness,  owing  to  the  long  absence  of  pi^riplieral  stinm- 
Isiliou.  Samels^ihn,-  who  among  sixty  thousand  Ltises  of  eye-disease  has  ob- 
si'TVfsi  live  instances  of  blephanispasni  lasting  tor  months  and  tulloWLHl  by 
hifisuf  sight,  seeks  for  an  explanatii>n  of  the  blindness  which  ibllows  this 
loiig-euntinntMl  craniji-like  shutting  of  the  lids,  in  an  example  of  the  forget- 
ting volition  {  Vayf^aiwoflcm)  of  the  st*ns(>ry  jiereeptions  analoguus  to  the 
iotentional  suppre^ion  of  the  sense  of  sight  of  an  eye  in  alternating  stra- 
bismus. This  explanation  woidd  apply  only  to  such  eases  a^  have  normal 
ophthalmosetipie  aiijK'aranet^  and  re<'over,  not  to  the  instances  of  which 
4SuaeI:?*»hn  has  S(*en  two,  in  one  of  which  a  true  atrophy  and  in  tlie  other  a 
glaucomatous  atrophy  was  present.  In  tht*se  cases  a  peripheral  cause  mnst 
bi»?i>ught  for,  and  tlie  theory  of  A^in  Gmefe,  which  exjilained  the  blindness 
by  the  abnormal  j>ressnre  of  the  hxis,  is  applicable. 

Not  infrequently  childi-en  in  their  early  school-days  are  afteeted  with  an 
nndae  winking  of  the  eyelids,  ass^xnatt^K  perhaps,  with  jerky  movements  of 
tJic  facial  and  other  must^les.  This  is  the  fui-ni  oi*  nervons  disoitler  which 
hm  been  called  habit  chorea  by  Weir  Mitchell;^  haljit  spasm  by  Gowers.* 
Almcet  invariably  blepharitis,  follicular  c<)njunctival  catarrh,  and  anomalies 

j!efractioD,  usually  liypermetropia,  will  be  ibnnd  to  1m^  the  exciting  tanses. 

''ft  series  of  cases  in  my  own  practice  the  correction  of  the  refra«-t ion-error 
and  tlie  treatment  of  the  conjunctival  disortler  were  [irodnc^tive  of  the  most 
Imppy  results,  when  the  ordinary  anticliorcic  remedies  had  proved  valueleas.* 
In  jiersistent  forms  of  Iid-eran)i)  liyixidermir  injtK-tions  oi'  niurphine  will 
wlieve  the  peripheral  (trigeminus)  irritation,  and  in  stubborn  varieties 
strlion  of  the  supm-*»rbital  nerve  has  lieeu  performed.  The  general  ecaidi- 
tioa  auist  be  relieved  by  appropriate  remc<lies. 

Laoophthalmos,  or  an  inability  to  close  the  eyelids,  as  usually  seen, 
is  the  ri'sult  of  jxiralysis  of  the  facial  nerve,  but  oei'urs  also  in  iHmnection 
ritli  tumors  of  tlie  orbit,  in  tlirise  rare  instances  of  exi>phthalmic  goitre 
which  are  seen  in  children,  and  with  staphyloma.  As  a  congenital  defect, 
when  the  lids  themselves  are  wanting  and  the  entirt*  orbit  is  divested  of 
tnT  covering  for  the  bulb,  the  highest  grade  of  lagophthalmos  m-cnrs.  The 
mnnefi  mav  suffer  from  nhx'ration,  owing  to  expostire, — a  danger  greatly 
ifiercaged  if  with  the  affkiion  of  the  facial  nerve  paralysis  of  the  trigemi- 


*  K!tn.  MoiuiteW.  t  Augenheilkunde,  FobjiiAn%  1888. 

'  DfUt  Med,  Zeit^.,  No,  15,  1888,  and  Centralblatt  t  pnikt.  Aucfenheilktinde,  Feb- 

I'  Xorvoua  Di.<^fii^,  2d  «i.,  1886. 

*  A  Manual  of  Thiemei  of  tht-  Nervous  Syattin,  1888. 

*  Timtuttctiotis  of  the  County  Medical  Society  of  Philadelphia,  1888, 
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nus  also  exists,  but  I'endered  less  likely  to  occur  in  the  single  palsy,  because, 
when  the  eflfbrt  to  close  the  lids  is  made  and  during  sleep,  the  eyeball  is 
rotated  upward  under  the  upper  lid,  owing  to  the  associated  action  of  the 
superior  rectus. 

Treatment. — In  paralytic  lagophthalmos  the  primary  cause  of  the  dis- 
order must  be  treated ;  in  the  non-paralytic  varieties  and  in  any  form  in 
which  the  vitality  of  the  cornea  is  threatened,  the  operation  of  tarsorrhaphy, 
which  consists  in  uniting  the  margins  of  the  upper  and  lower  lids  in  the 
neighborhood  of  the  external  commissure,  should  be  employed. 

AFFECTIONS  OF  THE   CILIA   AND  CILIARY   BORDER. 

Trichiasis,  Distichiasis,  Entropion. — Trichiasis  is  that  condition 
in  which  the  lashes  are  turned  inward  against  the  eyeball ;  distichiasis,  where 
incurved  supplementary  rows  of  cilia  are  developed  from  the  intermarginal 
part  close  to  the  opening  of  the  tarsal  glands.  The  most  usual  cause  for 
trichiasis  in  children  is  disease  of  the  lid-border, — the  various  forms  of 
blepharitis.  Distichiasis  in  rare  instances  appears  as  a  congenital  affection ; 
sometimes  associated  with  other  defects,  as  in  the  instance  observed  by 
Schweigger  ^  where  epicanthus  and  ptosis  existed.  The  supplementary  row 
of  cilia  is  produced  when  the  ordinary  follicles  are  generated,  although  it 
is  quite  probable  that  in  some  instances  the  supernumerary  lashes  do  not 
appear  until  the  age  of  puberty,  the  extra  hair-follicles  having  remained 
quiet  until  that  time,  now  springing  forth  under  the  same  impulse  which 
the  growth  of  hair  elsewhere  receives. 

Entropion,  or  inversion  of  the  lid,  is  conveniently  divided  into  mus- 
cular, organic,  and  the  so-called  bulbar  entropion.  The  former  variety  is 
seen  occasionally  at  birth,  owing  to  undue  development  of  the  orbicularis, 
and  is  present  as  spasmodic  entropion  in  conjunctivitis,  keratitis,  and  when 
foreign  bodies  lodge  on  the  cornea.  By  far  the  most  common  causes  of 
organic  entropion  are  granular  lids  and  essential  shrinking  of  the  conjunc- 
tiva. It  also  follows  diphtheritic  ophthalmia.  The  bulbar  entropion  ap- 
pears when  the  eyeball  is  shrunken  or  even  absent  (anophthalmos),  and 
there  is  consequent  falling  in  of  the  lids. 

Treatment. — Ttnchiams. — If  not  too  numerous,  the  faulty  lashes  may 
be  removed  with  a  cilium-forceps,  and  when  they  reappear  the  procedure 
repeated.  Destruction  of  the  hair- follicles  with  galvano-puncture  is  recom- 
mended by  Mitchell^  of  Missouri,  Benson^  of  Dublin,  and  other  surgeons. 
Strangulation  of  the  roots  of  the  incurved  lashes,  when  only  a  few  are  out 
of  order,  may  be  accomplished  by  means  of  a  fine  subcutaneous  ligature 
(Snellen) ;  or  complete  removal  of  them  by  excision  of  the  corresponding 
portion  of  the  ciliary  margin,  a  practice  to  be  deprecated  if  the  trichiasis  is 
at  all  extensive.     Finally,  in  severe  cases,  the  whole  ciliary  border  must 


»  Hand-Book  of  Ophthalmoloi^y,  1878. 

*  Klin.  Monatsbl.,  April,  1882,  quoted  by  Swanzy. 

»  British  Medical  Journal,  1882. 
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lanted  by  either  the  siDjErle  ov  dyulik*  trans]>Iantatioii  o|>erations* 
in  vogue  are  the  methixls  devisetl  l>y  Jai'selie  aud  nuAlitit'd  by 
Arlt,  and  the  double  operations  of  Spencer  Watson,  Dianoux,  Gayetj  and 
or  the  more  recently  advoeatcd  nietluxt  of  Van  ^Milligen/  whirh 
i  in  the  transplantation  of  a  piece  »»f  niut'ous  nienibrane  f'runi  the  li|) 
kU)  the  intermarginal  space  after  the  lid  has  been  split. 

EiUropioiu — In  temporary  entropion  gotKl  results  may  be  obtained  by 

IpajDting   the  lid   with   c*jll<Klion,  wiiich  by  its  cMjntmetion  draws  out  the 

[inverted  lx)rder,  or  by  simply  fastening  this  with  a  stri|3  of  plaster.     The 

feffeet  may  be  obtained  by  pinching  up  a  longitudinal  fold  of  skin  and 

pie  with  a  serrt^fiuo  and  ke<^ping  it  in  placT,  oei'asionally  clianging  the 

[position  of  the  instrument  to  avoid  irritation.     In  spasmodic  entropion  ex- 

dsioQ  of  a  transverse  fold  of  skin  and  musc*le  and  stitching  the  edges  to- 

er  may  be  practised,  while  in  the  organic  forms  more  decided  nu^asurcs 

"<ie  iiecessar}%  and  those  most  frequently  employed  arc  such  as  have  ill  ready 

been  referred  to  in  connet^tioii  with  trichiasis;  in  addition  to  which  may  l>e 

mentioned  the  Streatfeild-Soelleu  operation  of  grooving  the  tarsus,  and  the 

modifications  devised  by  Green,  Hotz,  Berlin,  Panas,  and  other  surgeons. 

I  (For  the  methods  of  performing  these  and  all  operations  upon  the  lids,  see 

\  devoted  to  describing  ojH^rations.) 

'Ectropion,  or  eversion  of  the  lid  with  exjxisiire  of  the  conjunctival 

wa&ee,  occiu^  most  frequently  in  the  lower,  but  is  also  seeji  in  the  upper 


Fn;.. 


FiQ.  L 


^toQ  the  wauH  of  a  woun4  from  ihe 
eof  A  fork.    (Children's  BospllaL^ 


Ectropion  of  iif^per  ]U\  niter  Injury  to  the 
br(»w.    (Pliiliidt4t»hl[i  Uubpltal.) 


Hi  This  may  be  partial,  or  there  may  be  complete  eversion  with  displace- 
mflit  of  the  puncta  lachr)*nialia.  The  disoaxler  is  usually  tlividal  into  the 
acnte  (e,  mustndare,  e.  spasmiKiieum)  and  the  chronic  form,  or  that  which 
results  fn>m  organic  changes.  The  most  usual  causes  of  acute  ectropion  in 
rtildren  are  ophthalmia  neonatorum,  and  discjiscs  of  the  cornea  assiieiatcd 
with  hlepharospasra,  where  the  lids,  during  examination  or  in  spells  of  cry- 
ing, litYXHne  everted  and  remain  so  until  replawd.  One  form  of  mus<'nlar 
ectropion  is  always  seen  in  facial  pnhy,  during  which  the  lower  lid  is  par- 
tiallr  everted.     The  common  causes  of  the  setxtnd  form  of  ectropion  are 
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wounds,  esperially  such  as  are  produced  by  the  latx^mtion  of  dog-bit€s  or  by 
the  lid  being  caught  ujwn  a  simrp  instruuient,  hy  bums  and  subsequent 
cir^atricial  contract iuii,  liy  ulceration  of  the  hds,  aud  by  caries  of  tlie  orbi- 
tal lwii**lcr  aud  tliu  tualar  bone. 

Treatment. — This  must  vary  accord iu^  to  the  cliaracter  and  cause.  In 
the  s|msin»>dir  fornis  it  m  sufficient  to  rejila^^*  hy  mauijiulntirni  the  cvertc<l 
lid  aud  tixuit  the  t^^injuuctival  or  coru(:^J  disease  which  cau.sed  the  trouble* 
If  there  be  eversiou  of  the  punctum  lachrymalcj  the  caiiaHculns  should  be 
slit  and  the  lachrymal  passages  prolxM^l.  In  the  organic  forms  of  ectropion 
a  plastic  opcratifiM  whi<-li  will  relieve  deformity  ajid  restore  the  lids  to  a 
normal  posit  it >u  slionld  be  undertaken.  A  grt^at  variety  of  these  prcxx»dures 
have  been  deseribwl  and  iierf*irnv(*d,  but  the  plan  adiipted  must  be  modified 
aeeonling  to  the  existing  deiuniiity.  Those  coinuioiily  emph>yeil  are  such 
as  include  the  viciiius  cicatrix  in  an  excision,  the  ivniaiiiing  gaps  lM»ing  su|>- 
plied  by  flajis  taken  from  the  sin'ronuding  tissue,  .Inioug  tht*se  may  be 
mentioned  the  mcth(»<ls  t>f  Adams^  Wharton  Jones,  Arlt,  and  Richet.  IVmi- 
plete  destruction  of  tlie  lid  re<piircs  for  its  reformation  a  Ijlejiljaro-piastic 
op€*ratiou,  which  consists  in  the  transplantation  of  a  flap  removed  0*001  some 
adjacent  part  to  which  it  n*mains  attac^luxl  by  its  Ikisl',  a  methtxl,  li!»wever, 
which  is  l>eing  supcrsinlcd  by  tliat  intnjductxl  l>y  fjeibrt  and  advottittd  by 
Wolfe,  where  a  non-|x\lieuiat«l  flap  is  taken  from  the  arm  to  supply  the 
deftH-t.     (See  image's  devotcil  to  descripti<JU  of  operatious.) 

Symulepharon,  or  a  coln^ifvn  between  the  eyelids  and  the  ball,  may  bo 
complete  or  partial     It  oocasioually  oonirs  as  a  congenital  defect,  owing  to 

an  imix-rfeet  sci>aration  of  the 
cutancNJus  fohls  which  form  the 
eyelids,  on  aec<)nut  of  failure  in 
development  af  the  ball  or  func- 
tioning iff  the  cyc-muscles.  The 
most  usual  causes  are  injuries,  es- 
jiccMally  burns  with  acids  or  lime. 
Syml)lcpliaron  also  fiillows  diph- 
theritic conjunctivitis,  trachoma, 
}>emphigus,*  and  (X-casifinally  pur- 
ulent ophthahnia.^  The  attach- 
ment may  be  merely  slight  bands 
between  the  wnijunctival  surface 
of  the  lid  and  l^all,  or  the  cornea 
also  mav  be  involved  in  the  eicatrioial  union,  in  which  ease  vision  is  mate- 
rially distiirl>ed.  It  is  the  lower  Hd  which  is  most  usually  involvetl  in  tlie 
process ;  the  upi>er  may  also  partici]>ate  (see  Fig.  3), 

Ankyloblephahon  is  that  condition  in  which  the  borders  of  the  two 


Symblephiirou  of  u|i|H?r  lid  fullowlup  purulent 


■  U ni vem t v  M lid Ivn I  M a ijiiz i  n v ,  .Uvnu n ry ^  1 8 JK>. 
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liik  have  y^rown  together.     This  may  be  cMinig^eiiital  or  acquired,  and,  like 

ljniil>l«'|>harou,  cither  |mi*tial  or  coin|ilete.     When  merely  tiie  outer  angles  of 

flic  lids  are  involved,  the  dis<»rder  has  rwx.nved  tlie  name  bkplmrO'phimoms^ 

whilr  'iometimes  only  tlie  middle  portions  of  the  lifl-bordei's  are  attaebed  to 

am'  another,  as,  for  example,  in  a  cuse  ix'f*oi\leil  by  A' on   Ha.sncr/  where 

(bis  attachtnent  occurred  in  the  form  of  a  tliread  as  a  congenital  defi^. 

Tfie  same  causes  wbi<'h  operate  in  the  pmdnrtion  of  syml>le|>haron  are  here 

ai'live.     Arlt*  and  Dujardin  ^  have  described  varieties  in  which  the  vicious 

unrun  was  not  due  to  a  growing  together  of  the  lids,  but  proliably  to  the 

at^anization  of  a  membrane  the  result  of  cronpons  conjtnidivitis. 

Treatment.^ — After  an  injury  oradisea.se  which  is  Kkely  to  be  f<tllow*ed 
br  one  of  these  results,  stTiipulons  care  ninst  lie  excrelMHl  to  avoid  the  com- 
pUcation.  During  the  formation  of  grannlation-tfssue  this  should  l)e  re- 
peatftlly  broken  up  with  a  probe,  and  adhesions  occasionally  may  be  pre- 
veDt*}d  by  intnxlncing  betwet-n  the  lids  and  the  ball  a  [)itK*e  of  gold- beater's 
skin.  If  the  attachments  have  formed  and  are  slight,  these  may  Ik*  ent 
through,  and  readliesion  prevented  in  the  manner  just  stotfd.  In  ex  ten- 
dve  symblepharon  a  fc^rraal  o]x*ratiou  must  lie  done,  and  many  methods 
hive  been  devised,  among  the  best  of  which  may  be  mentioned  Arlt'sp  in 
which  the  mass  of  adht^ion  is  revei'SfMl,  Tcale\«i,  where  the  raw  surfaces 
left  after  the  separation  of  the  lid  fi'om  the  ball  are  covered  by  tlaps  from 
tlie  neighl)oring  healthy  conjunctiva,  and  Pn:»f  Wolfe's  procedure  of  trans- 
planting rabbit's  conjunctiva.  In  ankyloldcpharon  the  adhesion  slioiild  be 
dividwl  with  a  fine  knife.  Blcpharo-phimosis  is  corrected  by  ttintboplasty. 
(See  jmgcs  devoted  to  description  of  ojKvrations.) 

Sudden  Tuknxno  Gray  of  the  Eyelashes. — SuflRciently  definite 
observations  have  shown  that  oc<"asionally  the  hairs  of  the  liciid  can  Ik? 
deprived  of  their  mlor  suddenly,  citljer  univeT-sally  or  in  places,  forming 
locks  of  gray  or  white  hain  Hirschberg*  has  recorded  an  instance  in  which 
the  eyelashes  of  a  girl,  aged  fonrtwn,  turned  white  without  ajjpareut  cause 
in  fourteen  days.  The  child  formerly  had  l>een  imdcr  bis  care  for  styes  and 
phlyctenular  disorders,  but  otherwise  was  in  good  health.  The  discoloratioo 
took  place  in  the  middle  thirtl  of  the  upper  lid,  while  in  the  under  lid  white 
ktrKlles  w^ere  commingled  %vith  dark  ones.  I  have  seen  an  exactly  similar 
ca.«e  in  a  healthy,  dark-haired  young  woman  of  eighteen.  Within  one  week 
the  middle  portion  of  the  cilia  of  the  right  upper  eyelid  turned  perfectly 
while,  while  single  white  lashes  alternated  with  dark  ones  in  the  lower  lid. 
Th«re  was  no  reason  to  believe  that  this  sudden  change  in  color  had  been 
produced  by  artificial  means.* 


» l*tig.  Zeitschr,  f.  Hellkunde,  1881-2,  ii.  429. 

•  Opbth«lmolof^iciil  Society,  HeidelbetTtTt  1881  j  Bee  Archives  of  OphthRlraoloEfv,  vol  xvL 

•  Ber.  Clitt.  d'Ocul.,  November  5,  1886. 

•  C^ntimlbL  f.  pnikt,  Augenheilkunde,  January,  1888. 
♦Uiiivewity  Medical  Mugazine,  March,  1880.    Since  wriling  thia  I  have  learned  that 

lUicvijCinal  color  has  retunied  to  the  eyelashes. 
Tov.  IV.^5 
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CONGENITAL  DEFECTS  OF  THE  EYELIDS. 

Congenital  Ptosis. — This  is  not  an  uncommon  affection,  and  may 
be  either  unilateral  or  bilateral.  The  lid  droops  over  the  eyeball,  and  itf 
edge  covers  the  upper  border  of  the  pupil,  its  middle,  or  sinks  still  lower 
but  cannot  be  elevated  above  these  points.  Homer  {loc.  cU.)  has  observed 
tliis  affection  in  the  first  days  of  life,  and  has  seen  it  in  three  generation! 
of  a  family.  It  may  be  associated  with  limitation  of  the  movements  of  the 
superior  rectus,  as  well  as  with  vic«s  of  conformation  in  other  organs  of  the 
body.  In  a  case  under  my  own  care  ptosis  of  the  left  eye  was  combined 
with  divergent  squint  from  paresis  of  the  internal  rectus.  The  patient  was 
six  years  old.  The  defect  had  been  present  since  babyhood,  and  when  the 
child  attained  the  age  of  four  he  became  the  subject  of  eprleptiform  con- 
vulsions. The  fundus  of  each  eye  was  normal.  Gunn*  has  recorded  a 
remarkable  case  of  peculiar  associated  movements  of  the  affected  lid.  When 
the  jaw  was  moved  to  the  right  laterally,  the  left  upper  lid  was  raised,  or,  in 
other  words,  there  was  contraction  of  the  levator  palpebrse  in  connection 
with  the  external  pterygoid.* 

Under  the  name  ectopia  tarsi  J.  T.  Streatfeild*  has  described,  as  a 
congenital  defect,  a  sIoixkI  condition  of  the  jialpebral  fissures,  the  lids  being 
apparently  drawn  down  wholly  and  evenly  at  the  inner  or  nasal  side. 

Etiologry- — Ptosis  usually  is  divided  into  two  varieties,^-one  in  whidi 
a  positive  hypertrophy  of  the  connective  tissue  exists,  and  one  in  which 
the  drooping  is  due  to  absence  or  imperfect  development  of  the  levator 
palpebrarum,  or  to  paralysis  of  this  muscle.  Its  presence  also  has  been 
attributed  to  the  pressure  of  the  forceps  during  birth,  a  cause  which  Hor- 
ner denies,  inasmuch  as  this  affection  is  seen  during  the  first  days  of  life 
without  any  mark  of  the  instrument  uj>on  the  face  of  the  child,  and  because 
it  occurs  through  several  generations  of  one  family.  It  furthermore  fre- 
quently is  associated  with  other  congenital  defects.  Ptosis  the  result  of 
paralysis  of  the  oculo-motor  nerve  is  referred  to  on  page  135  of  this  volume 
(article  on  diseases  of  the  eye). 

Treatment. — It  is  usual  to  attempt  to  remedy  this  defect  by  the  removal 
of  an  elliptical  piece  of  skin.  To  avoid  the  risk  of  shortening  the  lid  which 
attends  tliis  operation,  methods  have  been  devised  for  producing  cicatricial 
bands  by  means  of  subcutaneous  sutures  passed  from  the  brow  to  the  tarsus. 
Among  these  may  be  mentioned  the  plans  of  Bowman,  Pagenstecher,  De 
Wecker,  and  the  more  recently  devised  method  of  Panas. 

Epicanthus. — Von  Ammon  *  gave  this  name  to  a  somewhat  rare  af- 


*  Transactions  of  the  Ophthalmologicnl  Sotnety  of  the  United  Kingdom,  London,  1888, 
iii.  283-287. 

'  See  also  a  paper  by  O.  Bull,  Archives  of  Ophthalmology,  1888,  vol.  xvii.,  on  *'  Syn- 
chronous Movements  of  the  Upper  Lid  and  Maxilla." 

'  Ophthalmological  Hospital  Reports,  1874-76,  vol.  viii. 

*  Klinische  Darstellungen  der  Krankheiten  und   Bildungsfehler  des   menschlichen 
Auges,  Berlin,  1838. 
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ftctron  ill  which,  owing  to  an  exrossK^e  dpvplopmnit  upon  the  bridi^  of  the 

n(e<*t»  foW  of  skin  |mssos  from  the  inner  end  of  tiie  brow  to  tlie  side  of 

till*  nose  and  cxivere  the  internal 

cmthm.    It  is  nsnally  bilateral,  Fio,  4. 

aijd  genemlly   a.^scKiated   with 

ojD^nital  ptoftii5. 

Horner  (Joe.  <*//.)  has  pointed 

out  timt  an  examination  of  this 

wgioo    in    new-born    ('hildiY»n 

might  readily  kwl  to  the  l*elief 

tkt  a  low  grmie  of  epicanthys 

w»  \Try  common.     This,  how- 
ever, le$i«^n$  and  disappears  as 

die  child   develops.     The   faet 

that  the  free  border  of  the  abnormal  fold  of  skin  nearly  covers  the  sclera 
gives  rise  to  an  appeamnce  as  if  eonverj2:eot  sqnint  was  present 

Etiology- — Von  Graefe'  Wlieved  tliat  epicanthus  depended  not  so  mneh 
upon  the  development  of  an  abnormal  fold  of  skin  as  \\\ynn  insufficiency 
of  some  of  the  twigs  of  the  oculo-motor  nerve,  and  Hirschbcrg*  ba» 
demoodtrated  a  eonoH-tion  in  one  ease  l:K*twt.H*n  epicanthns  and  opbtlialmo- 
pkgia,  in  which  the  defect  app+^red  to  Ik*  due  to  a  congenital  aplasia  of 
the  gray  nuclei  b*4ow  the  aqueduct  of  Sylvius,  while  IVfanz*''  has  sought 
for  a  common  origin  of  this  and  similar  anomalies  in  tlie  development 
of  the  bones  of  the  face  which  are  conc-erntHi  in  this  region.  The  ab- 
normality may  appear  in  several  members  of  the  same  femily.  Under 
the  name  epicnnthus  externus  a  somewhat  analogous  affection  has  been  de- 
fcribed  in  which  the  fold  of  skin  was  observed  to  cross  the  outer  angle 
of  the  eye. 

Treatment. — ^The  usual  method  for  the  relief  of  this  deformity  is  to 
fxci»fie  a  piece  of  skin  fr<*m  the  bridge  of  the  nose,  with  f)r  without  a  can- 
thoplasty^  acconling  to  the  circumstances.  It  is  impfjrtant  to  obtain  firm 
primaiT  nnionj  lest,  as  has  been  pointed  out  by  Kuapp,  the  subsequent 
«retching  result  in  imsigbtly  sc'ars.  Arlt  has  obtained  good  results  from 
excision  of  the  vertical  fold  of  skin  itself  I  have  seen  an  interesti ug 
of  partial  epicanthus  associat*^  witJi  a  mole  growing  over  the  bridge 
of  the  nose,  in  which  Dr.  W.  F.  X«^rris  effected  a  good  result  by  excising 
tlir  mule  and  covering  in  the  skin-defielency  with  a  flap  taken  from  the 

(VpIjOBoma  of  the  Eyelids  apjwars  in  the  form  of  a  fissure  which 
■my  be  confined  to  the  upper  lids,  either  one  or  both,  but  which  silst*  has 
Wti  noted  in  the  lower  lids  and  even  in  both  uppr  and  lower  lids. 

*  Quoted  by  Mftius,  Gniefe  u.  Saemlsch,  Handbuch  dtr  gcssannnten  AugcnhcUkund^ 

^Kmolog.  Ct'ntnilbl..  18S5,  No.  13. 

flL  Siiemiscb,  Ilaodbueh  dcr gOfiamniteD  Augenh o ilk u tide,  vol.  \u 
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In  the  observations  of  Dor* of  Lyoi!&»  and  Jules  Nicolin,*  in  twenf 
seven  instaiic*^  a  single  eyelid  was  involved,  twice  the  two  eyelids  of  the 
same  eye,  sixteen  tiraes  one  lid  of  each  eye,  and  onee  the  deformity  appeared 


FiQ.  6. 


^rs. 


Colobom&  piijpebrmnim,    (Afler  Mftni.) 

on  all  fonr  lids.  In  the  majority  of  instanees  the  defect  is  found  in  the 
up].>er  lids. — a  wording  to  D'Oeneh,^  twenty -three  times  in  tliiity-three 
easej^.  Colobonia  of  the  eyelids  may  exist  as  a  single  malformatiun,  but 
more  freqnently  has  been  seen  in  eorijunetioo  with  hare-lip  (fourteen  times 
in  forty-seven  cases),  absence  of  the  ladirymal  |Hmcta,  dermoid  tnmoi-s 
of  tlie  cornea,  and  elefts  of  the  iris,  pharynx,  liji,  and  ntwe. 

Etiology. — Many  theories  have  been  advanced  to  explain  this  anomaly : 
a  primoitlial  deftTt  of  organization  ;  the  at^tion  of  amniotic  sti-ands  (Van 
Duyse);  lieterotopic  tissue- formation  (Manz) ;  intra-uterine  inflammation 
(Osio) ;  an  arrest  of  development^  owing  to  the  failum  of  the  joining  of 
tlie  two  halves  of  the  first  branchial  arch  together  with  the  frontal  promi- 
nence (Nirolin  and  Dor), 

Treatment. — This  consists  in  freshening  the  edges  of  the  gap  and 
u  n  i  t  i  n g  1 1  le  oj  >po8i  ng  s  u  r  faces  by  su  t  u  r es.  The  ex  te  n  t  of  each  de  form  i  ty  a  n  d 
its  relation  to  I  lie  cornea  necessarily  determine  the  character  of  operation 
which  must  be  nndcitaken* 

Absence  of  the  Lids. — Sometimes  children  are  born  with  complete 
or  partial  absentee  of  the  eyelids, — (ddephftrla  Malin  and  pai'tlalis,  or  eon- 
genital  lagophthalmos.  At  otiier  times  the  eye  is  hidden,  owing  to  an  adhe- 
sion between  the  eyelids,  and  we  have  the  condition  to  which  Manz  (he. 
eit)  has  given  the  name  en^piophfhaimoii,  a  term  which,  as  Van  Pnyse* 
has  observed,  should  .be  prt^servcd  for  tliose  cases  where  the  exterior 
integument  passes  in  front  of  an  eye  moiT  or  less  developed, — that  is, 
where  there  is  complete  absence  of  the  lids  and  ]ia!pcbml  fissure.  It  is  a 
congenital  anomaly  of  exti-eme  rarity.  Fiichs^lias  re]iorted  two  cases  of 
abnormal  shortness  of  the  lids  so  tliat  tlie  patients  coul<l  close  them  only 
with  the  strongest  pressure,  and  Pfliiger  has  observed  an  instance  of  ab- 

*  Revue  G^n^mk  d'OplitalTnologie^  DtTember,  1888. 
'  Bu  ColoW»me  con pfeni till  des  Paiipi^res^  Lyonst  1888. 

*  Archives  of  Opbtbiilmolo|[jy,  vol  xv. 

*  Atinttle*  d'Ofiilistiqiie,  J imufiry- February »  1880. 

*  Afchiv  f,  Augenheilk untie,  xv.  2, 
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normal  length  of  the  fissure  of  the  lids  where  eoraplete  elt>siire  was  pos- 
nihletmly  by  the  gixiatest  eflurt.  Ectropion  was  not  present.  Tarsorrhaphy 
pnidtjced  a  cure  in  the  first  case. 

Symbleplmron^  aiikylobk'plmron,  and  drstiehia.^is  also  rx-cur  as  congenital 
anrunalies,  and  have  bi'eu  dcscriLMxl,  A  rare  detect  is  complete  absents  of 
tiie  eyelashes, 

DISEASES  OF  THE   EYEBROW. 

The  eyebrow  may  be  involved  in  any  diseased  process  w^hich  attac;ks  the 
neighboring  skin  or  the  scalp ;  and  no  sejiarate  dcscripttoii  of  injuries  or 
diMases  of  the  skin,  especially  seliorrhoea  and  eczema,  which  are  prone  to 
attack  this  r^ion,  need  bt^  appendinj. 

Two  forms  of  cystic  growth  afTlTtin^  this  area  are  seen  in  children,  Se- 
baoecius  cysts  (atheromatous  cysts)  frequently  appear  as  congenitxil  growths 
upon  the  outer  jjtirtion  of  the  eyebrow,  and  may  reach  a  considerable  size. 
They  are  deeply  situati^l,  and  not  iufrecjuently  attached  to  the  periosteum 
af  the  orbital  margin.  A  eyst  of  this  chamcter  takes  its  origin  in  the  scha- 
ceDUs  follicles  of  the  region.  Dermoid  cysts  exist  as  |>aiuless,  spheroidal 
gmwths,  most  frecjuently  at  the  outer  angle  of  the  orbit  on  a  level  w  ith  the 
eyebrow,  k^ss  usually  at  the  inner  angle  alcove,  Wlien  in  the  latter  situa- 
tion^ it  is  possible  to  mistake  the  ail'c*ction  for  a  meningocele  which  may 
have  a  similar  situation.  As  Juler^  has  pointed  out,  the  meuiugocele  i'an 
be  emptied  on  pressure,  has  a  slight  impulse',  and  is  not  mnvalile,— <liag- 
Diistic  pjiuts  which  do  not  obtain  in  tlie  case  of  the  dermoid  cysts.  The 
structure  of  a  cyst  of  this  kind  is  composed  of  the  elements  of  the  skin. 

The  treatment  is  the  s^imc  for  botlj  classes  of  cysts,  and  cousists  in  extir- 
pation through  an  incision  made  i>aral!el  to  the  bortler  of  the  orbit,  care 
being  taken  not  to  rupture  the  sac-wall.  It  ought  to  be  rememberetl  in  the 
cxcifliou  of  these  growths  that  sometimes  they  are  attaclicd  firmly  to  the 
poriugteum,  and  that  they  may  even  erode  the  bone  and  extend  far  into  the 
orbit. 


AFFECTIONS  OF  THE  LACHRYMAL  APPA- 
RATUS. 

Statistics  show  that  affections  of  the  lachrymal  apparatus  are  less 
nmoa  among  children  than  among  adults.  In  H*>rucr's  list  diseases  of 
tkk  itygtem  among  children  are  set  down  as  constituting  one  and  sixteen- 
hundredths  f»er  cent.  Among  scventtx'u  hundred  and  eight  recorded  cases 
at  the  Children's  Ilospital  in  Philadeljihia  one  and  onc-tcuth  per  cent, 
nhibited  affections  of  the  lachrymal  apparatus.  Diseases  of  the  lachr}^- 
Oil  structures  naturally  divide  themselves  into  thoae  which  have  their  st^t 
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in  tlie  lachrymal  gland,  aiirl  those  which  affect  the  drainage-system,— 
the  [lUDC'ta  c-atialicuH,  lachryiual  sac,  and  nasal  duct. 

Dacuyoadenitls,  or  an  inflammation  of  the  kehrj^mal  gland,  is  com- 
paratively a  rare  atfectiaa,  and  may  Ix^  either  ac^iite  or  chronic.  Hii-sch- 
berg,*  among  twenty-two  ihonsand  five  lumdrcd  ctis.es,  found  only  one 
instance  of  suppurative  dacryoadenitis.  He  reports  a  case  of  acute,  non- 
suppnrative  dacryoadenitis  in  a  girl  of  fiftwn,  which  on  account  of  its 
analogy  to  bilarcral  parotitis  he  called  **rauinpi§  of  the  lachrymal  gland,"* 
Tlie  chronic — cs^^ecially,  accoi-ding  to  Knapp/  the  monolatcral — ^ffirra  is 
more  common,  and  has  been  observed  among  scrofulons  children,  and  may 
be  tianscd  by  an  injoiy  or  follow  disea^^es  of  the  conjuncti\'a  and  corne-a. 
If  the  gland  is  chronically  enlarged,  palpation  will  reveal  its  lobnlatcd 
border;  if  the  inflammation  is  acute,  there  arc  pain,  tenderness,  and  swell- 
ing at  the  upper  and  outer  part  of  the  eyelid,  with  chemasis  of  the  conjunc- 
tiva bcneatli.  This  may  go  onto  suppuration,  and  the  abscess  usually  points 
ui>ou  the  skin,  but  occasionally  through  the  conjunctiva. 

Treatment.— Warm  a]>iilirations  and  [joultioes  to  relieve  the  pain,  and 
at  the  first  appeamnce  of  ]his  early  incision,  citlier  through  the  integument 
parallel  to  the  eyebrow  or  through  the  conjunctiva,  must  be  practiscti  If 
induration  of  the  gland  occur,  this  is  to  be  treate<l  locally  with  iodine  or 
inunction  of  iotlide-of-cadminm  ointment. 

Fistula  of  the  Lachhymal  Glaxd  may  remain  on  account  of  the 
rupture  of  an  abscess,  but  has  also  been  recorded  as  a  congenital  defect, — for 
instanoi^  in  Steinheim's^  case,  mentioned  by  Horner  {lot\  ri/.),  which  was 
Hituafcod  at  the  outer  third  of  the  upper  lid^  one-thini  of  an  inch  tmm  the 
ciliary  margin,  and  surrounded  by  a  tuft  of  hair.  Tliis  may  be  closed  by 
rei>eatcd  cauterizations,  by  a  plastic  operation,  or,  in  the  event  of  failure, 
by  extirpation  of  tlic  gland. 

Dacryops  is  an  unusual  affection  caused  by  a  cystic  distention  of  one 
of  the  gland  bluets,  and  may  be  rcaignizcxl  by  the  presence  of  a  bluish^ 
translucent  swelling  beneatli  tlie  conjunctiva  at  its  upper  and  outer  part. 

Hypertrophy  of  the  Lachrymal  Gland  has  bein  observed  at 
l>irth,  but  usually  is  seen  in  later  years,  and  consists  in  an  indurated,  lobu- 
hited  tumon 

Spontaneous  Prolapse  of  the  Lachrymal  Gland  in  the  form  of 
a  soft  movable  tumor  under  the  upper  lid  has  been  described.  In  a  case 
recorded  by  Noyes*  tliis  condition  was  ibund  in  a  girl  of  twenty,  who  for 
nine  years  Iiad  a  swelling  beneath  the  upper  lid  of  this  charaeter^  which 
on  removal  pro%"ed  to  be  the  lachrymal  gland  itself.  The  treatment  is 
extirpation  of  the  prolapsed  organ. 


*  Arehivea  of  Ophlbalinology,  1879,  viii.  J570. 

•See,  also,  CeDtralblatt  f.  prakt.  Aiii;eiiheilkun<ifi,  1890. 

*  Tmnsactions  of  the  Amenean  OphthnlmologioAl  St»ciety^  1B84,  vol.  iii. 

*  KUd.  Monatsbl.,  xHi,  302;  also  Oplitlinlinolugicnl  Hospital  ReportSj  vuL  viii, 

*  Transactiwng  of  the  American  Ophthitlinological  Srx'iety,  1887. 


UkCHRYMAL   APPARATUS,   CONJUNCTIVA,    AND   CORNEA.  71 

SvPHrLis  OF  THE  LACHRYMAL  Gland. — The  laehrvmal  gland  is  sin- 
iriy  free  from  syphilitir  affections,  but  sj>ecifie  iiiflamnmtiori  has  Wco 
dcdcribcd  by  Streatfeild  *  and  others  in  adulta,  the  iiiflammatioii  subsiding 
tiildt^r  sintisyphilitic  remedies,  AJhini*  observed  in  a  sypliihtic*  yomig 
womati  a  tumor  of  the  lachrymai  gland  whit^li  was  composed  of  glau- 
dular  elemi^nts,  organized  counective  tissue,  giant  crlls,  but  no  Lustgarteu 
baciili. 

Ti'MORsop  THE  Lachrymal  Gland. — The  several  varieties  of  Ijeuign 
tiid  malignaut  growths  which  have  their  seat  in  glandular  tissue  have  been 
jeea  in  llie  ladirvnml  gland.  8amelsohu  *  ftniud  iu  a  child  three  and  a 
kilT  yeai's  old  a  lithiaais  of  the  gland,  the  couLTction  proving  to  he  an 
CiteoehoiKlroma.  Snell  *  has  seen  an  adenoma  in  a  girl  of  eight,  and  I 
)me  recorded  a  similar  instani-c  in  a  young  nian^  a  |>aticnt  <if  Dr.  D, 
Hiy«  Agnew,  who  removed  the  growth.*  Power*  had  a  six  teen -year-old 
patieDt  witli  enaijisulat^^'d  tiljro-sarcoma,  TulxMvle  has  1xx?d  diseovead  in 
this  region,  as,  tor  iu  stance,  iu  a  case  re}Kirtetl  by  Almdie/  where  the  gland 
ofagirl  aged  sixteen  was  found  to  Ijc  tulx-rculous.  Excision  of  the  growth 
ruall  iftstanoes  is  the  only  treatnient. 

AXOMALISB  OF  THE   PlTNCTA    LaCHRYMALIA  AND  CaNALICULL — As 

ooBgeoital  anomalies  double  puntta  lacbrymalia  and  canaliculi  have  been 
otaenred,  as  in  the  cases  recorded  by  Moorcn,  (ialcxowski,  Horner,  and 
others,  while  Emmert  and  Fieuzal  have  seen  congenital  abseuee  of  these 
<ructurf5^^  and  Vun  Rt^uss,®  in  a  boy  aged  twelve,  ut*tcd  tlie  absence  of  all 
feor  behrymal  points,  while  the  papilhe  were  present  and  the  ainals  were 
represented  io  the  lower  lid  by  furrows ;  in  the  upper  lids  thoy  were 
wsnling. 

The  slightest  change  iu  the  natural  relation  of  the  lower  punctuui  to 
the  eye,  against  which  it  is  directed  backward,  causes  cpipliora,  or  an  over- 
flow of  t(*ars,*  The  most  fruitful  sources  of  such  abnormal  relationship 
aie  the  various  chronic  inflammations  of  the  lid  and  conjunctiva, — bleplia- 
ritis,  granular  conjunctivitis,  and  eclropion  ;  and  fac^ial  [wilsy  and  wounds 
rfthia  rt^ion.  In  facial  jiaralysis  watering  of  the  eye  is  sometinies  tlie  tii^st 
symptom  nott-d,  and  is  etiusetl  partly  by  the  loss  of  tx^nipressi ug  power  iu 
the  liJ,  es|>ecially  iu  the  tibivs  of  Horner's  muscle,  and  partly  by  the  falling 
away  of  the  puuetum.     Epiphora  further  results  from  the  presence  of  a  stye 

*  BritUH  3iedic«l  Journal.  1882,  ii.  eSS. 
'Ann.  di  Ottaltn,,  vol  ivi.,  5-»5»  p.  SOL 

*  Ceiitrmlblatt  f  pnikt  Augcnheilkunde,  December,  1880, 

*  TniiMrttoQft  of  the  Piitlioiogical  Society  of  Philncklpliia,  xii,  238. 

* Tmnsftctjoiis  of  Ibi*  Ophthalmolo^icul  Society  uf  tUii  United  Kingdom,  1882,  vol.  it. 

*  Anrhivef  d'Ophtiilmolojrie,  1880,  p.  482, 

*  Wl(^rM?r  Med.  Prcs«€,  1886,  No.  7. 

*  Kpiphoni,  ©triclly  vpe&kin^f  is  an  ©xce^sivo  secretion  of   tenre,   while  stiVlicidiyni 
larhn'fnarum  b  an  overflow  fnxn  ab«i  true  lion ;  but^  fis  Mr.  Nettleship  remarks^  no  usi-ful 

f  if  >ervie«l  by  kecplnj;  the  two  aames. 
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or  tumor  of  the  lid  oear  the  piincturo,  or,  if  tlie  eanalieuhis  is  closed,  l>y  the 
pre^'iKM?  of  a  foreign  body  like  a  hair,  usually  a  fiUuui,  a  masa  of  fungus 
(luptothrix)/  a  so-called  teBr'Stoiio,  as  in  a  case  of  Kipp,^  or  eveu,  as  Paul* 
has  recorded,  by  the  development  of  a  |>olyp.  Fioaliy,  an  overflow  of 
tears  may  follow  au  abnormal  position  of  the  caruncle,  as  in  the  oLk?erva- 
tion  of  Horner  (foe,  c?^.),  where  in  a  five-year-old  child  this  wa»  so  mis- 
plaet?d  as  to  l>e  Bituiitetl  l>clow  the  lower  punetimi  upon  the  inner  snrfar'C  of 
the  lid,  which  was  iircs-stMl  away  from  the  eyel>alh  Enlargement  of  the 
caruncle^  as  Von  Gmefe  observed,  may  pr<:*duee  a  like  symptom,,  and  its 
removal  has  l>een  ftdhiwed  by  the  disapi>ea ranee  of  the  diffieiiity. 

Treatment, — In  cases  of  epipliora  witliont  disease  of  the  lachrymal  sac 
or  stricture  of  the  nasal  diUTt,  a  simple  slitting  of  the  canaliculus  is  usually 
sufficient.  If  a  foreign  body  is  present,  this  should  be  removed.  This 
treatment  does  not  apply  to  cases  of  facial  palsy. 

Anomaijes  of  the  Lachrymal  Sac  and  Nasal  Duct. — Among 
(4iildren  about  one-third  of  the  eases  of  laf-'hrymal  afftMi'tious  belong  to  the 
atnite  form  of  distmses  of  the  sac  ;  Horner  (/ot\  vit.)  states  that  this  occurs 
in  from  thirty-six  to  forty-eight  jkt  t*ent.  Dehcnne  *  has  re]>ort(^  a  case 
of  cong(»nitat  tumor  of  the  lachrymal  sac  which  api>eai'ed  in  the  form  of 
an  al)seess.  Tei'son  and  Galezowski  *  liave  observed  similar  examples,  the 
laUer  surgeon  having  stiwc^'ully  trtnUnl  his  cases  Iw  injetHious  of  water, 

DacriftH*tf8lUiK — The  universal  symptom  in  affWtions  of  the  lachrymal 
sac  and  duct  is  epi|)hora.  The  eye  swims  in  tears,  and  these  ar-e  excited  to 
overllow  by  exposure  to  du^t,  wld,  or  wind.  Tiie  caruncle  and  plim  are 
swollen,  the  neighboring  conjunctiva  hyiK?ra?raic  and  injei*ted, — the  lachry- 
mal ctjujunctivitis  of  CJalezrmskij — ^thc  skin  niawratwl,  and  the  margins  of 
the  lids,  especially  nasal-ward,  show'  signs  of  blepharitis.  Pressure  upon 
the  r(*gion  of  the  lachrymal  sac,  which  may  Ik?  distended  (mue*>eelc,  lachry- 
mal tumor),  expR^sses  through  the  puneta  the  retained  fluid,  which  is  a 
clear  or  semi-transparent  viscid  mucus  (dacr)wystitis  catarrhalis),  or  tnrlnd 
from  admixture  W'ith  purulent  material  (dacryocystitis  blennorrhoica).  The 
lacrhrymal  sac  thus  ehmnic^llv  distended  is  liable  at  anv  time  to  take  tm  a 
sup|HU'ative  inflammation^  prtKlueing  avuie  (kicnpeifHtifiji,  which  may  l>e 
pretTdid  by  fever  and  chill  ;  the  lids  and  region  of  the  nose  become 
tender  to  the  touch  and  tense  with  a  rcnl  and  brawny  swelling,  resembling 
crysi|K4as,  for  which  it  not  infrcfpicntly  has  Wen  mistaken.  When  there 
16  adder  1  to  disease  of  the  stic  a  phlegmonous  inflammation  of  the  cellular 
tissue  (dacryocystitis  phlegmonosfi)  which  surrounds  it,  the  pus  burn>ws  in 
front  of  the  sac,  forms  pouches  in  the  amnective  tissue,  and  in  most  in- 


*  Consult  Gnldzieher,  Ccntmlbl.  f.  pmkt.  Augeaheilkunde,  18S4,  p.  S8,  juid  A.  v, 
Reui}8,  Wienor  Med.  Fre&so,  1884. 

*  New  York  Mc^dieal  Record,  xxiv.  289. 

«  Quoted  by  St'hirrnep,  Oraefe  u,  Satimiach,  Handbuch,  voL  vii. 

*  Recueil  d'Ophtitlmologie,  1S88,  p,  122. 

'  Ibid,  i  alao  Archivea  of  Ophthalmology, 
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4u)ccs  the  lackrt/mal  ahHcem  points  Ix'liiw  the  teiulo  ocuIl      If  uiiiiHilf'sted, 
the  al»oe98  niptures  externally,  witli  Uie  Itirniatiun  uf  a  fistulous  opening 
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the  mouth  of  which 


juiidtK^l  by  pouting  gran u la t ions. 


Fio,  «. 


w 
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OMnietion  of  the  nu^al  ihidy  which  j^eiier- 
iUy  antedates  the  affet^tion  of  the  sac,  may  be 
dtoat^at  any  part,  bnt  n^  usually  found  at  its 
upper  etui.  In  the  early  stages  of  the  eatar- 
rtial  tlacrvocystitis  tliere  is  probaljly  no  true 
*ftri(iare  of  the  ductj  but  I  lie  flow  from  the  f^ac 
intotJie  nose  is  prevented  by  swelling  of  tfie 
!iiU(X)us  tissue;  hiter,  and  in  other  instauces, 
detb?e  eimtricial  sitrietures  <xtnir.  The  most 
impermeable  obstructioDS  follow  injuries^ — 
the  n»ugh  use  of  bougies,  and  the  like.  It 
miist  not  be  forgotten  that  stfjppage  of  the 
lirhrynio- nasal  duet  may  be  eauseil  by  pressure  from  neighboring  tumors, — 
i^,f  m  the  antrum  of  Higlimore, — or  by  foreign  IxkIlc^s,  as  in  the  curious 
case  rpf^rdetl  by  HaflTner,^  where  a  lumlvricoid  worm  tliree  centimetres  long 
aikl  one  millimetre  thick  occupied  the  left  lower  lachrymal  canal. 

Fvdttla  of  the  Laehrtjmal  Sac, — ^This  occasionally  has  been  observt^d  as 
aanigenital  anomaly.  It  may  be  preseut  only  on  one  sirle,  as  in  thet^jise  of 
Ntreil>er,'  where  in  a  child  ten  weeks  old  the  orifice  was  directly  under  the 
internal  jjaljjebral  ligament^  or  on  lx)th  sides,  as  in  the  instants  refwrted  by 
Usually  a  fistulous  opening  into  the  sac  is  canstxl  by  the  rupture 
lachrymal  abscess,  and  Parinand  *  lias  seen  this  result  from  a  carious 
roodition  of  the  upper  canine  teK>ih.  Tlie  oi>ening  may  appt^r  about  one 
fputunetre  W!ow  the  punctura,  but  also  iu  \*nrions  s|K»ts  along  a  line  which 
nins  outward  }mrallel  to  the  lower  orbital  bonier.  It  usually  com  mini  icates 
with  the  aac»  but,  as  Ram|wldi  has  reported,  the  opening  may  lead  into 
the  lower  canal  only,  the  sac  alwve  Iwing  slirunkcn.  Pus  or  muco-pns, 
•nd  later  the  tears,  which  should  deswnd  into  tlie  duct,  exude  from  the 
opning,  which  for  a  long  time  persists  as  a  fine  orifice,  at  the  mouth  of 
which  appears  a  drop  of  dear  fluid*  This  is  the  so-called  capiikirjfJidukK 
Tlie  CT>ndition  is  to  be  diftcrentiat^J  from  a  buccid  fistula  below  tlie  margin 
of  the  orbit,  which,  a^vording  to  8«*hefiV^  *iifiy  ^^"  done  l)y  observing  tliat  in 
tlie  latter  the  situation  is  never  accurately  at  the  orbital  margin,  but  from 
<iiHM*ighth  tr>  one- fifth  of  an  inch  Wow,  that  a  sound  never  passes  upward, 
Imt  only  downward,  laterally  or  piisteriorly,  and  that  the  setTetion  is  always 
purulent, 

Prf-4achrjfmat  Absee^. — As  has  been  esix'cially  |M>inted  out  by  C,  S- 


»  BtiMn.  Klin.  Wuchenftcbr.,  No.  24,  1880. 

*  J»bn»l>#^r.  d.  Au^eTjho'tl-Anstalt  in  Magdeburg,  NagePs  Juhresbericht,  1886, 

*  Tnin«iU!tian«  of  the  Opbtbahnologjcal  Sot-iety,  1874. 

*  BttU.  el  MAm.  de  la  Sw.  ik*  Cbin  Paris,  ijt.  ISO. 
»  Wien.  Mtjd,  Wocbeiischr,  No  12,  1888  j  Medical  News,  CK^tober  13,  1888. 


74  AFFECTIONS  OF  THE   EYELIDS, 

Bull/  a  swelling  may  exist  above  the  internal  palpebral  ligament  and  a  little 
external  to  the  region  of  the  lachrymal  sac,  associated  with  a  fistulous  open- 
ing from  whi(;h  pus  flows,  having  no  connection  with  the  sac  itself.  In 
bis  case  this  pre-lachrymal  abscess  was  caused  by  a  blow  from  a  cane  at 
the  inner  angle  of  the  eye,  and  was  associated  with  caries  and  perforation 
of  the  lachrymal  bone.  The  same  condition  I  have  observed  in  children 
without  injury,  the  subjects  of  hereditary  syphilis.  The  condition  is  to  be 
distinguished  fmm  a  true  lachrymal  abscess  by  the  fact  that  there  is  no 
iuUTierencxj  with  the  passage  of  the  tears  from  the  conjunctiva  into  the  sac, 
by  the  jMiin  on  pressure,  and  by  the  absence  of  acute  inflammation.  The 
tn'utnient  is  that  of  an  abscess,  together  with  such  constitutional  measures 
as  may  l)e  indicated  by  the  dyscrasia  of  which  tlie  patient  is  the  subject. 

Etiologry  of  Diseases  of  the  Liaohrymal  Sac  and  Duct. — Disease 
of  the  lachrymal  sac  rarely  is  primary.  In  young  infants  dacryoc^'stitis^ 
often  (loubh»,  aris(\s  without  apparent  cause.  Kipp  *  found  during  two  years 
tlm»e  and  six-tenths  per  cent,  of  lachrymal  diseases,  and  six  per  cent,  of 
thesi»  weiv  under  one  year  of  age,  the  aflection  even  having  been  seen 
shortly  atVr  birth.  In  the  majority  of  cases  blennorrhoea  of  the  sac  is 
aiuseil  by  n^tention  of  the  secretion  from  stricture  or  obstruction  in  the 
nasal  du(*t  and  {mrtioiixition  of  the  lining  of  the  sac  in  an  inflammation  of 
tlu'  naso- pharynx.  In  other  instances  strictures  result  from,  rather  than 
cause*,  blonnorrlia^a.  Tlie  proper  appreciation  of  the  pathological  conditions 
of  the  nasal  mucous  membrane  in  relation  to  diseases  of  the  lachrj^mal  appa- 
nitus,  and  lus  an  etiological  factor,  is  of  the  utmost  importance.  This  rela- 
tionship has  Ihvu  es|Hvially  dwelt  upon  by  Harrison  Allen,*  Nieden,*  Ziem/ 
(iruening,*and  Grut.'  Although  it  might  seem  natural  that  conjunctivitis^ 
esiHvially  purulent  ci>njunctivitis,  should  cause  lachn^mal  disease,  this  is 
by  no  moans  frtHjuently  tlie  t*aso.  Horner  (loc.  dL)  in  one  instance  only  was 
able  to  ol)sorve  a  blonnorrhiva  of  the  sac  arise  from  a  similar  inflammation 
in  the  ooiijunotiva  ;  and  i\)njunotivitis  and  blepharitis,  so  constantly  aooom- 
(mnying  dis<u\lers,  follow  rather  timn  cause  the  lachrymal  aflection.  Ob- 
strui'tii>n  of  tlie  duct  and  disease  of  the  sac  follow  measles,  scarlet  fever, 
and  i»s[Hvially  variola,  Uxtiuso  those  exanthemata  are  accompanied  by  in- 
llanHuation  of  the  nasiil  muoims  membrane.  Periostitis  and  caries  of  the 
laohrvmal  Uino,  the  n^uli  of  syphilis,  are  important  causes.  Gummy 
gi\>\\ths  may  bliK^k  tlio  ssic  (^i^tiH>-{XTiostitis  gummosa  of  Panas)  and  go  on 
to  rapid  suppunuion.  The  n'lation  between  asymmetry  of  the  fiioe  and 
disi^ast^  of  the  uas^^-laohrvmal  duct  dt^TVi^  mention.     Fiuallv,  tranmatism 


•  TrHn^rto:-..^-.!*  of  tho  An^orioa:i  i>i  V.'.V.^'.iv.v^iojru'al  S^xnoTv.  ii.  5ST. 

•  Ar\'h:x  f   Aujivn^o;'.Wuv.x;«\  w    ;->l 

•  Mi\i'.o,"*i  lu\N^M,  ISv'    v\\ 
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•ecrmnts  for  c«?rtain  cases.     Fistulas,  espocially  tlit>se  seen  in  infhnts^  not 

ittfrequcntly  depend  upon  disease  of  the  bonejSj  which  in  turu  is  the  resuU 

of  toherited  Hvphilis. 

^^      Prognoeifi  in  Lachrymal  Disease. — The  %vell- known  fat^t  that  under 

^H^e  most  skilful  treatniuut  atiections  of  the  tear-passag^es  often  resist  healing 

^^Ki^  render  a  guardt^d   prognosis  neeesssarv.     This  depends  entirely  upon 

the  eonditton  of  the  nasal  ehambers,  the  duration  of  the  malady,  the  per- 

mmiblhty  of  the  strieture,  and  the  eanse  of  tronhle.     When   the  latter  is 

die  PL'SuIt  of  injury,  the  prt>gnosis  Ijeoonies  esptieially  grave,  and  the  malady 

may  be  irremediable. 

Treatment. — Manifestly,  the  micxjess  of  all  treatment  centres  upon  the 
RStoratian  of  the  calibre  of  the  dnet,  if  this  be  strietnred,  and  the  relief  of 
the  most  important  eanse  of  the  disease  of  the  sac.  Occasionally  it  suffices, 
ially  in  new-born  children,  to  dilate  the  punctum  and  wash  out  tlie  sac 
a  fine  And  syringe  and  an  antiseptic  sol  tit  ion.  Usually  tliree  pro- 
cedures are  necessary, — slitting  up  the  canaliculus,  introducing  the  prol>e 
rnfo  the  nasal  duct,  and  washing  out  the  sac  and  naso-kehrymal  duct  with 
ail  appropriate  syringe. 

The    slitting    of  the  eauicuhis  is   best    done    with    a  Wel>er*s    knife, 

which  is  introduced,  the  lid  being  drawn  down  and  out  with  the  thund), 

ontil  the  probe  ix>int  of  the  instrument  tifU*"hes  tlic  inner  wall  of  the  hich- 

nmal  sac.     It  is  then  raisi'd  to  the  vertical  line  with   the  cutting  bhide 

tamed  slightly  inwaixl,  and  the  roof  of  the  canaliculus  thus  divided.     The 

lower  canal  is  most  frequently  chosen.     Some  surgeons,  as  a  rule,  split  the 

upper  canaliculus ;  if  therti  is  much  distention  of  the  sac  (mucocele),  a  good 

pbui  ts  to  enter  the  upf>er  passage  and  to  incise  both  this  and  the  wall  of 

die  mc.     The  probe  (Bowman's  prol>es  are  the  best,  though  useful   motliti- 

tMtious  have  Ix-en  devised  by  Theobald  and  Tansley)  is  now  iutr<xluct3d 

ng  the  tunaliculus  until  its  point  touches  the  lachrymal  bone.     It  is  then 

mised  to  the  vertical  position  and  pushcx^I  into  the  duct,  iTmemlx'ring  that 

direction  is  downward,  slightly  backward,  and  outward.     Undue  efforts 

never  be  employed.     If  the  stricture  resist,  recourse  may  l>e  had 

to  dividing  this  with  a  knife,  either  the  one  which  has  been  employed  in 

iag  the  canaliculus,  or,  still  better,  the  si»ecially-de vised  instrument  of 

ifig.     The  duct  and  sac  should   now  be  washed  out  tlioroughly  with  a 

riiryimU  syringe  and  some  antiseptic  fluid,  either  a  satnrafccil  solution  of 

c  a<*id,  or  a  one  to  fi vc-t I lou sand  solution  of  bichloride  of  mcreury. 

It  is  advisable  to  make  the  lirst  trial  with  a  No,  2  Bowman  pi'olx* ;  if 

thw  foils,  a  smaller  one  may  be  tried.    Either  rapid  or  gmdual  dilatation  ia 

iIovih],  the  latter  being  the  preferable  mcthcMl.     The  sound  should  l>e 

at  first  every  second  or  third  day,  but  as  the  rase  progresses  longer 

totrrvals  may  ela|>se.     Tha)ljald  has  recommended  the  introduction  of  very 

largi*  la^^hiyraal  probers,  a  method  not  always  apjilieable,  owing  to  the  great 

diversity  in  the  size  of  the  bony  duct.     The  whole  trcatiuent  often  ot^cupiea 
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If  a  liichrvmal  abscess  supervenes,  and  is  seen  early,  the  canalicnluB 
should  at  onw  be  slit,  and,  if  possible,  the  secretion  evat^uated,  with  reteu- 
tion  of  tlie  ].Kissao^e  into  the  nf>se.  Frequently  the  pain  and  swelling  ami 
sneli  as  to  render  tins  im|>ossible,  and  the  opening  must  be  made  npon  the 
face  about  one  centimcti-e  bellow  the  j)alpebnd  tendon,  cutting  downward , 
and  outwaixl.  In  the  highly  inllaniniatory  stage,  probing  must  not  be 
e«i ployed,  but  the  sat*  and  aljsoess-eavity  ^lujuhl  lye  freely  irrigakxl  with  a 
solution  of  biehloritle  uf  rnereury.  An  excel  lent  practice  is  to  use  hot  com- 
pre*sm%s  over  the  swelling,  preferably  of  carbollze<J  water  of  a  temperature  of 
120°  F.,  fre<]uently  changed,  and  applitxl  for  five  or  ten  minute.^  at  a  time. 
Ijater,  the  n\storation  of  the  pai^sage  into  the  nose  must  be  undertakea  by 
probes  in  the  manner  already  dcscrilxnl^  but  if  the  ]mtient  is  rcfi-actory, 
which  is  almost  inv^ariably  the  t^ase  in  young  children,  excellent  results  will 
follow  the  introduetiun  of  a  stylo  made  of  lead  wire,  slightly  hooked  over 
the  inner  canthus  to  prevent  its  slipping  into  the  sac.  , 

Swelling  over  an<I  around,  togetlier  with  fistulous  connection  into,  the  | 
lachrymal  sae,  occa^sionally  will  subside  under  tlie  JuilitMous  use  of  a  com- 
pR>ssing  bandage.  I  have  tritd  this  methcKl,  again  ix^cently  advcR^ttnl  by 
Bothen*  and  otbei'g,  quite  often  in  the  Children's  Hospital  and  in  the 
Philailelphia  Hospital,  with  very  goixl  results.  My  plan  is  to  put  a  gnuU 
uated  etmipress  r>f  imlolbrniated  cotton  over  the  swelling,  securing  it  firmly 
wn'tli  a  roller  bandage. 

In  addition  to  the  loeal  measures  already  mentionetl  for  the  pur|iose  of 
pnxlucing  healing  in  ease  of  lachrymal  disease,  weak  solutions  of  nitrate  of 
silver^  salicylic  acid,  imlolunn,  aiitl  crfMilin,  with  which  latter  drug  I  have 
had  but  indiftei\*ut  success,  have  lx«cn  advocattxl.  In  case  of  acute  inflam- 
mation with  abscess-formation,  quinine,  and  iron  in  the  form  of  Bashani's 
mixture,  are  indicattnl  ;  in  syphilid  with  diseast*  of  the  himv  and  gummatous 
deposit,  the  usual  remcHlies  are  to  lye  exhibited,  and  the  best  of  tht*se  In 
children  is  the  meiTury  binder;  in  struma,  ctmI -liver  oil,  hyiiopht>sphitcs, 
and  iron  jji  the  iSirm  of  the  syrnp  of  the  iodide  are  tlie  most  trustworthy 
remwlies.  Scrupulous  attention  to  the  nose  and  naso-pharynx  is  neces- 
sary, and  any  hKul  lesions  wliicli  prt^scnt  themselves  must  be  tiTated.  In 
the  absence  of  a  special  line  of  trmtmeut  for  this  region,  I  have  achievcxl 
excellent  residts  by  simply  spraying  out  the  ]»arts  with  DobelFs  solution 
and  listerinc,  widle  oarrying  on  the  regulation  measures  for  the  relief  of  the 
lachrymal  disorder. 

If  a  fistula  remains,  this  mav  be  healed  at  times,  as  alreadv  stated,  by 
compression.  In  the  event  of  failure,  freshening  the  edges  and  the  galvano- 
cautery  may  U^  tried,  the  surrounding  jwuting  granulations  being  removed 
l>v  semping.  The  mjiillary  fistulas  are  productive  of  no  iuTOuveuience,  and 
may  Im:*  alloweti  to  remain  undisturlx'th  In  stul>boni  cases  which  have 
resisted  all  reasonable  treatmeut^  extirpation  of  tlie  lachr\Miial  gland  has 


»  Ceolralbljitt  f,  prakt  AugeDheilkuiide,  Supplement,  IS87. 
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E*a  done^  as  was  originally  recommend rxl  anrl  i>erfornicKl  by  I>a\vreiit^j  or, 
more  receutly  has  been  advtx'aletj  by  Dc  Wet^ker,  cxcisitjii  of  its  palijebral: 
portion,  or  the  lachrymal  sac  may  be  obliterated  by  moans  of  mtistica. 
Under  judicious  treatment^  the  neceft.'^ity  fur  these  somewliat  heroic  meas- 
ured ought  not  to  arise. 

CflABACTER  OP  THE  LACHRYMAL  SECRETION  UNDER  PaTII01X)GICAL 

|CoNDiTlONS. — The  lachrymal  ^ic  is  a  reservoir  for  the  fluid  t^ccret<>il  by  the 
"  fijujiineliva^  and,  lliis  fluid  boiu;^  more  or  less  loadt'd  with  micro-or^iaiiisms, 
if  itopped  by  stricture  of  the  duct  the  sac  becomes  stuffed  v^ ith  microccxx?!. 
Widmark  *  found  in  dacryocystitis  ^streptococcus  pyogenes,  which  by  in- 
ocolatton  caused  phlegmonous  inflammation.  If  tlie  corneii  is  abraded,  or 
tf  asolutioD  of  coutiuuity  iu  this  membrane  is  necessary  by  operation,  the 
presnc^of  pathogenic  organisms  in  the  fluid  becomes  a  serious  complication. 
These  may  turn  a  simple  abnision  into  a  sloughing  nletT  and  an  aggra%'ated 
hrpopyoo  keratitis;  tliey  may  forbid  the  healing  of  an  ordinary  keratitis; 
ind,  finally,  they  may  inoculate  an  operative  wound  and  defeat  the  olyect 
of  the  oi)eration.  For  this  reason  it  is  most  important  that  in  any  of  the 
tJirw!  cases  just  quoted  the  permeability  of  tiic  na^al  duct  should  be  ascer- 
taioed ;  if  it  is  strictured  it  should  be  oiiened,  and  the  walls  of  the  lachr)-- 

Btal  mCf  if  inflamed,  as  spet»dily  as  pos-^iljle  bronght  into  a  healthy  condition. 

Hie  importance  of  this  relation  of  the  lachrymal  ap|)aratiis  to  diseases  of 

the  cornea  will  be  again  referred  to  in  the  section  devoted  to  the  considera- 

lioii  of  the  latter  aSeetiou. 


DISEASES    OF   THE    CONJUNCTIVA. 

be  great  frequency  of  diseast*s  of  the  conjunctiva  and  cornea  during 
diildhood — according  to  Horner,  half  of  all  the  affections  of  the  eye  during 
this  age  of  life  belong  to  this  group — sufficiently  emphiisizea  the  impor- 
tance of  the  sniiject.  Nearly  sixty-thrc^  per  cent,  of  the  patients  who  have 
iplilicd  at  the  Eye  Dispensary  of  tlie  Children's  H«:>spital  during  the  last 
nioe  years  have  come  on  account  of  one  or  other  of  tlie  types  of  corneal  or 
conjiwctival  affection,  in  thirty-six  and  a  half  |>er  cent,  of  the  eases  the 

ieaioQ  belonging  to  the  conjunctiva  alone. 

The  most  important  group  of  diseases  of  the  conjunctiva  includes  the 

inflammatioDS,  to  which  the  general  term  ophthalmia  may  be  applied. 

OPHTHALMIA    NEONATORUM. 

Synon3rme6, — Purulent  ophthalmia,  Gouorrha?al  ophthalmia,  Blennor^ 
rbaaa  of  the  conjunctiva,  Purulent  conjunctivitis. 

Defimtion.^ — This  is  an  inflammation  of  the  conjunctiva  characterized 
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by  great  swelling  of  the  lids^  serous  infiltration  of  the  conjunctiva,  and  the 
free  secretion  of  contagious  pus. 

Etiology. — The  prevailing  opinion  is  that  this  affection  is  caused  by 
the  introduction  into  the  eye  of  the  infecting  material  from  some  portion  of 
the  genito-urinary  tract  of  the  mother  at  the  time  of  or  shortly  after  birth. 
It  is  equally  well  ascertained  that  the  majority  of  cases  and  all  severe  forms 
are  due  to  the  presence  of  the  gonoooccus  of  Neisser.  Exceptionally  inocu- 
lation appears  to  have  taken  place  in  utero.  Magnus  ^  reports  an  instance 
of  ophthalmia  neonatorum,  with  involvement  of  the  cornea,  of  such  origin, 
where  the  membranes  were  ruptured  three  days  before  birth  and  permitted 
the  entrance  of  the  gonococci.  Fuchs  *  has  observed  in  a  child  at  birth  per- 
foration of  the  cornea  as  the  result  of  congenital  ophthalmia.  A  high  d^ree 
of  penetrating  power  is  ascribed  to  this  special  micro-organism  by  Mules,* 
who  has  seen  an  infant  born  at  the  seventh  month  afl^r  an  exceptionally 
easy  labor  with  well-marked  ophthalmia  neonatorum.  The  child  was 
brought  eight  hours  after  delivery,  exhibiting  the  symptoms  of  the  second 
stage  of  the  disease :  so  that  infection  in  utero  must  have  occurred  at  least 
two  days  before  birth  or  rupture  of  the  membranes. 

The  gonococcus  is  generally,  although,  according  to  Widmark*  and 
Weeks,*  not  invariably,  present  in  the  secretion,  being  specially  numerous 
during  the  muco-purulent  stage.  According  to  Cohn,  two  varieties  of 
ophthalmia  neonatorum  may  be  distinguished, — a  severe  type,  supplied 
with  the  micro-organism,  with  a  tendency  to  increase  in  severity  and  in- 
volve the  cornea;  and  a  milder  type,  non-specific,  with  a  tendency  to 
recover. 

The  presence  of  a  virulent  v^aginal  discharge  in  the  mother  is  not  neces- 
sary to  produce  this  condition,  as  it  probably  may  arise  from  the  introduction 
of  any  muco-purulent  discharge  during  the  birth ;  while  careless  bathing 
of  the  child  afl^r  birth  and  the  use  of  soiled  towels  and  sponges  are  fruitful 
sources  of  infection,  and  it  is  even  possible  that  later  contact  with  the  lochial 
discharges  may  originate  the  disorder.  Andrews,*  Zweifel,^  and  others, 
however,  have  failed  by  inoculation  of  healthy  lochia  to  produce  the  disease. 

Opinions  differ  in  regard  to  the  exact  time  of  the  inoculation,  which 
probably  is  more  likely  to  occur  in  retarded  labors  and  with  face-presenta- 
tions. Mules  {loc,  cit.)  thinks  the  pus  may  be  introduced  into  the  eyes  by 
the  edge  of  the  perineum,  the  anterior  edge  of  which  becomes  an  elastic 
curved  cord,  which,  after  slipping  over  the  forehead,  presses  for  a  shorter 
or  longer  time  on  the  eyelids,  depositing  thus  vaginal  secretion  within  them. 

'  Klin.  Monatsbl.  f.  Augenheilkunde,  July,  1887. 

*  Die  Ursachen  und  die  Verhiitung  der  Blindheit,  p.  118. 

•  Medical  Chnmicle,  1888. 

*  Hygeia,  1884,  p.  404. 

ft  Medical  Record,  July  24,  1886. 

•  New  York  Medical  Journal,  October  26,  1886. 
»  Archiv  f.  Gynakol.,  xxii.  829. 
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are  more  fi'eqii^^iitly  attackt-d  than  girls.  Emmcrt,*  of  Bern^ 
[>nstratc(l  a  relatiou  between  the  temixratiire  and  this  disease.  In 
Qold  climated  ophthalmia  neonatorum  is  eB(>eeially  frequent  in  the  summer 
moatlis ;  in  hot  countric:*,  in  the  ftprioi^  and  autumn. 

Patholoery  and  Pathological  Anatomy,— Horner  examined  an  eye 
which  for  forty-eight  hours  had  been  the  snbjeet  of  ophthalmia  neonatorum, 
aiid  found  that  the  cedematous  swelling  limitc^l  a  general  lamiuatwl  struc- 

,  lure  of  the  tarsal  coujnnrtiva.  The  epithelium  of  the  bulb  was  tolembly 
ved;  the  supedieial  layer  of  that  covering  the  tarsus  was  eurled, 
imgukr,  and  wanting;  the  swollen  vessels  were  exposed  and  hemorrhages 
present;  tlie  papillae  were  swollen,  and  tiiere  was  much  lymphoid  infil- 
tnitiou* 

Thegonococei  are  seen  in  the  nuclei  and  at  the  margin  of  the  epithelial 
db  and  on  the  siirfat^s  of  and  within  the  ptis-cells  j  later  they  i>enetrate 
the  epithelium  and  enter  the  lymph- spae*is.  The  infectious  secretion  intro- 
duced into  ati  eye  will  produce  purulent  ophthalmia,  so  the  pus  from  it  can 
be  in  turn  inoculated  into  the  urethra  with  tlie  production  of  a  purulent 
toflammation. 

Symptoms. — Ophthalmia  neonatorum  usually  begins  on  the  third  day 
ifter  birth,  but  may  set  in  as  early  as  from  twelve  to  forty -eight  hours  after 
inoculation,  or  be  delayed,  when  it  is  the  result  of  a  secondary  infection 
iraiD  gtiiled  fingers  or  sjxjuges  or  elotlis,  to  a  much  later  date.  Almost 
ilvays  both  eyes  suffer,  the  one  being  earlier  and  frequently  more  decidedly 
tffectcd  than  its  fellow.  Four  stagets  of  the  disease  are  common,  but,  as 
lli€ae  van*  in  different  cases  and  more  or  less  rapidly  shade  the  one  into  the 

Icther,  no  very  shai-p  lines  need  be  drawn.     A  slight  redness  of  the  conjiuic- 

'tiva,  with  a  trifling  discharge  in  the  corner  of  the  eye,  is  rapidly  succeeded 
by  great  cushion-like  swelling  of  the  lids,  with  intense  chemotjis  and  cou- 
gf^ioQ  of  the  conjunctiva,  accompanied  by  severe  pain  and  disc!hargej  the 
tof  the  swollen  lid  is  hot,  dusky  red,  and  tense ;  the  upper  lid  over- 
the  lower,  and  at  first  can  only  with  difficulty  be  everted*  The 
iiadiarge,  which  in  the  beginning  ia  slightly  turbid,  soon  changes  to  a 

^yrllow  or  greenish-yellow  pus,  and  is  secreted  in  great  quantities.  If  the 
tidfiare  everted  during  the  first  day  or  two  of  the  disease,  the  conjunctiva 
will  be  found  to  be  swollen,  red,  and  velvety^  and  that  upon  the  eyel>all 
iatentely  injected ;  ujKiu  the  surface  easily -detached  flakes  of  lymph  are 
found;  later  the  conjunctiva  liecomes  rougher,  of  a  dark-red  color,  sputs  of 
i-Tchymosis  appear,  or  it  is  suecuknt  and  easily  bleeds.  Marked  chcmosta 
aiid  infiltration  of  the  ocular  conjunctiva  succeed,  forming  a  hard  rim  ; 
at  the  bottom  of  tlie  crater-like  pit  thus  produced,  the  cornea  may  be  seen  ; 
tbe  thick  cfeam-like  discharge  increases,  and  either  flows  out  from  beneath 
the  overhanging  upper  lid  on  to  the  cheek,  or  is  packed  up  in  the  conjunc- 
tival ctd-de-sac* 


1  Annalea  d'Ocalistique,  1881,  p*  6&. 
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The  lids  now  may  lose  miidi  of  their  tense  charat'ter,  and  can  be  niop 
easily  everted;  the  conjiinetiva  h  puckered  into  folds  and  |>a])illa-]iki 
elevations^  and  the  discharge  eoutalns  an  admixture  of  blood  and  serum 


Fio.  7. 


B^'^i- 


^ 


ophthalmia  neop&tnnim.    {Philadelphia  HospltnL) 

Gradually  the  disease  deelincs,  and  to  from  six  to  eight  weeks  the  diseharge 
ceases*  The  relaxed  palpebral  eoojuuetiva  is  thick  and  granular,  li Hiking 
like  the  gruniilation-t issue  which  surrounds  wounds.  The  ocular  coujuuc- 
tiva  is  also  thit^kenctl,  and  positiv^e  cicatricial  changes  may  rt^main. 

The  chief  da Ui^er  is  destruction  of  the  vitality  of  the  €Mn*uea^  t!te  danger 
of  which  is  materially  iucrt^ised  if  this  membraue  becomes  lustreless,  dull, 
and  Imzy  within  the  first  day  or  two  of  the  disease.  Frcfpiently  small, 
oval  nicers  form  near  the  limbus,  either  transparent  or  surmunded  by  an 
area  of  chjody  infiltration.  In  many  mi  hi  casc^  the  cornea  escajx^s  without 
harm.  The  changes  which  take  plai^  in  the  cornea  are  due  in  part  to 
Btrangulation  of  the  vessels  by  the  swollen  tissne,  but  largely  to  direct 
infection  of  its  substance  by  the  presence  of  the  dischai^e. 

In  the  formation  of  a  c*orncal  ulcer,  either  its  healing  with  regeneratioQ 
of  the  corneal  tissue  takes  place,  or  else  perforation  occnrs.  The  result  of 
perforation  will  depend  upon  the  amount  and  character  of  the  destrnetiou 
of  the  corneal  tissue.  ^Vhen  the  ulcer  is  central  and  jwrfomtes,  the  aque- 
ous humor  escapes,  the  lens  is  pressed  forward  against  the  posterior  surface 
of  the  cornea,  and  the  ojwniug  becomes  closed  with  lymph.  This  renders 
the  re-collection  of  the  aqueous  possible,  or,  when  it  occurs,  returns  the  lens 
to  itJ9  proper  position,  leaving  upon  its  anterior  capsule  a  little  mass  of 
lymph,  and  the  formation  of  a  pip*amidal  mlarad  results. 

Perforation  of  an  ulcer  j}eripherally  situated,  especially  below,  is  fol- 
lowed by  adhesion  of  the  iris  to  the  opening.  The  aqueous  C8ca}Tes,  and,  as 
the  iris  and  the  lens  fall  fonvard,  the  former  becomes  entangled  in  the  per- 
foration and  is  fixed  by  inflammatory  exudation.  The  adhesion  is  either 
on  the  posterior  surface  or  in  the  cicatrix,  and  the  resulting  dense  white 
scar  receives  the  name  adha'eni  leucoma.     If  the  region  of  the  sear  is 
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bulg^^l  forwanl  l)ccause  it  is  uuable  to  resist  the  iutram-olar  tension  and 
pivs^ure,  anlerim*  siaphyhmn  result^a.  Tlie  etlk-t  of*  extensive  necrosis  aud 
dougliing  of  tlie  corneal  tissue  witlj  total  pmlapse  of  the  iris,  matting  td^ 
jcditT  of  the  part>3  by  exiidation  and  protrusion  of  the  eieatrix,  is  th« 
fcmmtion  of  a  tolal  nntenor  filttpht/ionut.  In  rare  instanees  an  adhesion 
betwri^n  aa  ulceratc<l  sjK>t  upon  the  cornea  and  the  surface  of  the  tarsal 
cwijum'tiva  takes  phitv,  resulting  in  the  i^nnluetion  of  a  svmblepharon, 
eveai  in  the  abseuce  of  any  diphtheritic  processes  iu  tfie  uleeraiioii.  Huteh- 
imoD^  lias  seen  in  a  chiJd  of  five 
ytiirs  doable  ptosis  which  had  fol- 
lowed an  attack  of  purulent  oph- 
thalmia in  infancy. 

Finally,  jjcrforation  may  U 
followed  by  inflammatory  involve- 
ment of  the  ciliary  Kxly  and  cho- 
roid, and  the  rapid  destruction  of 

pli|l^j!e  ihrouirh  ]>auophtha]niit!s, 

rB^lililwer  shrinking  of  the  tissue 
widi  atrophy  of  the  bulb.     Dense 

rflpcity  oet^asir»nally  appears  in  ttie 
ctumesL  during  convalcstx^nee,  and 
may  go  on  to  aofteniug  and  ulwr- 

ition,  or  clear  up  [x*rfectly.  It  tnay  arise  with  great  suddenness,  and,  when 
it  occurs  in  the  lower  half  of  the  cornea,  a  deep  indentation,  owing  to  the 
ptv^unp  of  the  margin  of  the  lid,  is  likely  to  m-cun 

0|)bthalmia  neonatorum  does  not  olways  fcjilow  the  course  just  described. 
In  many  instances  the  inflammation  is  mild,  and  the  sec*retion  and  general 
apjjearanw  of  the  eye  are  not  tar  different  from  those  of  an  ordinary  ease 
ofoitaiThal  or  mueo-purulent  ophthalmia.  In  these  iustauoes  the  eornea 
fact|)es  injury. 

The  appesirauee  of  the  conjunctiva  materially  differs  in  different  cases* 
Its  surface  may  bo  covered  over,  not  merely  with  easily-detaehed  flakes  of 
lymfib,  but  with  a  |K:»s!tive,  gray,  false  membrane,  and  even,  more  rarely, 
with  tt  deep  inflltmlion  like  that  seen  in  diphtheritic  eoujuuetivitis.  Con- 
fitiiutioual  dtsturljQuc^  is  not  lacking,  with  restlessness,  fever,  and  distinct 
dcpn^^ion.  Lucas*  has  seen  an  eighteen-months-otd  baby  suffering  from 
opbtlialmia  neonatorum  Imve  at  the  same  time  synovitis  of  tlie  kne4^  and 
wrirta  of  the  same  character  as  such  e<:jiu plications  during  gonorrhoea* 
Anal <)gou 9  cases  have  been  reporter!  by  Saswornitzky,^  Dcbierre/aud  Darier,* 
Dia^osia. — The  onset  and  character  of  the  disease,  its  symptoms  and 


Symbkphnron  of  uppet  Ud  roUowing  purulent 
ophUialmla.    (PhiUdelphJft  Hoapilal.) 
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•  Opbthnlmologicttl  Ho&pital  Reports,  vii.  48, 
»  Britbh  Medical  Journal,  1885,  ii.  67,  690, 

•  Abstrnct  in  Archivfts  of  Qplithulmology,  vol,  xv. 

•  Revue  Genemle  d'Opbtnlmfaotr'n?,  1885,  iv,  20d. 
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course,  render  any  mistake  in  regard  to  its  nature  practically  impossible. 
The  only  word  of  caution  necessary  is  to  avoid  any  indifference  in  r^ard 
to  what  at  first  may  appear  to  be  only  a  trivial  inflammation  in  the  eyes 
of  a  ncw-boru  child,  remembering  that  with  great  rapidity  a  virulent  and 
destructive  inflammation  may  follow. 

Progrnosis. — This  is  always  grave,  the  gravity  increasing  in  direct 
proportion  to  the  violence  of  the  inflammation  and  the  condition  of  the 
<x)rnea.  Under  the  newer  methods  of  treatment,  more  eyes  are  saved 
than  was  formerly  the  case,  and  still  more  would  escape  were  it  possible 
to  impress  upon  the  attendants  of  children  thus  afflicted  the  necessity  of 
seeking  capable  medical  advice  at  the  very  moment  of  the  appearance  of 
any  trouble.  If,  as  only  too  frequently  is  the  case,  treatment  has  been 
neglected  until  extensive  sloughing  of  the  cornea  has  occurred,  no  form  of 
medication  can  do  more  than  relieve  the  violence  of  the  inflammation, 
which,  when  it  subsides,  leaves  the  child  with  sight  hopelessly  marred, 
perhaps  destroyed. 

Prophylaxis. — One  of  the  most  fruitful  causes  of  blindness  is  this 
form  of  inflammation  of  the  eyes  of  new-born  infants.  Thirty  per  cent 
of  the  inmates  of  institutions  in  the  United  Kingdom  have  lost  their  sight 
from  this  cause.  According  to  Prof.  Magnus,  of  Breslau,  71.99  per  cent 
of  all  who  become  blind  during  the  first  year  of  life  are  rendered  so  by 
purulent  ophthalmia ;  even  of  those  who  become  blind  before  the  twentieth 
year  of  life  it  constitutes  23.5  per  cent. ;  in  other  words,  of  every  ten 
thousand  children  under  five  years  of  age,  4.28  per  cent,  lose  their  vision 
by  ophthalmia  neonatorum.  In  the  blind  asylums  of  Switzerland  the  pro- 
portion is  26  per  cent. ;  in  those  of  Austria,  Hungary,  and  Italy,  about 
20  per  cent. ;  while  in  Spain  and  Belgium  it  falls  to  about  11  or  12  per 
ccnt.^  In  the  face  of  these  facts,  and  with  the  knowledge,  as  Howe's 
statistics  show,  that,  owing  to  the  carelessness  of  the  emigrant  population  of 
this  country,  blindness  is  on  the  increase,  the  prophylaxis  an<!  treatment  of 
this  affection  are  of  the  highest  importance.  Credo's  method  of  treating  the 
eyes  of  the  new-born  child  is  the  one  which  is  followed  by  the  best  results. 
This  consists  in  dropping  into  the  conjunctival  sac  one  drop  of  a  two-per- 
cent, solution  of  nitrate  of  silver,  the  lids  having  been  wiped  dry.  Occa- 
sionally decided  reaction  has  followed  this  application,  requiring  the  use  of 
cold  to  allay  the  irritation,  and  Pomeroy  ^  has  related  a  case  in  which  severe 
hemorrhage  followed  the  use  of  nitrate  of  silver  in  an  eye  already  inflamed. 
This  method  reduced  the  j>crcentage  of  the  disorder  in  Credo's  service  from 
7.8  to  0.31.  Other  methods,  like  that  first  employed  by  Bischoff*,  in  Basel, 
of  washing  out  the  vagina  before  birth  with  injections  of  carbolic  acid, 
and  the  eyes  of  the  newly-born  with  salicylic  add,  or  the  later  Kaltenbach 
method  of  washing  the  vagina  with  a  0.4-i)er-cent.  bichloride  solution  after 


J  See  Lancet,  July  20,  1889. 

»  New  York  Medical  Record,  August  20,  1887. 
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jfxamiDation,  and  cleansing  the  eycB  with  distilled  wat^r,  have  not  com- 
jATfii  favorably  witli  Cred^'^s  pi\K'C^lun:\  L.  Korn  *  has  coneliRled,  aftor  a 
oin'ful  examination  of  this  matter,  that  Crcd^^'y  plan  is  absrdutely  safe  and 
pertain,  althmigh  painstaking  cleanliness  during  the  birth  and  als<»  in  child- 
Miiiay  nxliiee  the  |iossibility  of  this  di.sea-se  to  a  minimum.  Mules  (loc, 
(al)  (jijotes  from  Fnohs  the  following  statistics,  which  are  interesting  in  this 
ipoectiotL' 

Number  of  Ofhthalmu 

Children,  Neonatorum. 

No  treatment     ..,,.. 1092  ]9;20 

One- per-ce n t.  cftfbolic  acid ,     1541  7.42 

Crede'4  method ,    ,     12W  6.44 

Of  not  less  importance  is  the  necessity  of  searching  for  gouroes  of  in- 
fectioo  in  the  hands  of  tlie  mother  and  the  child.  Not  only  shonhl  all  anti- 
fi^tii*  prccantions  be  taken  during  the  labor  and  inmiediately  after wanls, 
but,  if  infection  is  known  to  exist,  the  child  should  be  removed  from  tlie 
immediate  snrronndings  of  the  lying-in  woman  and  the  possibility  of 
coutami nation  by  utensils  and  towels. 

Treatment. — Naturally,  this  d«ils  with  tliree  eouditiuns, — the  inflam- 
mator}'  swelling  of  the  lids,  the  state  of  the  conjunctiva,  and  the  corneal 
complicatious. 

1,  l>tjring  the  earlier  stages,  w^icn  the  lids  are  tense  and  tlie  secretion 
bi'king  in  its  later  creamy  character,  in  addition  to  absolnte  cleanliness, 
local  applleatii>n  of  ci>ld  is  the  most  useful  agent.     Kries^  has  shown  that 

fm-TUS  develops  only  slowly  at  a  temperature  of  90°  to  ^>2*^  F*.,  and 
s  (ioc.  cit)  has  demonstratitl  tliat  the  temperature  of  the  conjunctiva 
may  be  red  need  to  88*^  or  94*^  ace«3rdiug  to  the  amount  of  swelling  of  the 
lids,  The  cold  should  be  nppli(xl  in  the  fdhm  ing  manner  :  upon  a  blwk 
of  ice  squaR'  compresses  of  patent  lint  arc  hiid,  whicli,  in  turn,  are  jjlaced 
UfXiii  the  swollen  lids  and  as  frequently  changod  as  may  Ix;  needful  to 
k^p  up  a  uniform  cold  impression.  This  is  far  preferable  to  the  use  of 
tmall  bladders  containing  cruslicHl  i<« ;  indeed,  the  use  of  uv  for  infants  is 
Dt>t  advisable.  The  length  of  time  oiH.'Uj>ied  with  these  cold  applications 
must  \'ar}*  acconling  to  the  severity  of  the  t^ase.  Sometimes  they  may  be 
aliTM«t  continuously  nst»d,  and  sometimes  frwpiently  for  periods  of  half  an 
hour  at  a  time.  On  the  otiicr  hand»  hot  fomeutafions  are  octusionally  better 
than  tt)ld,  especially  when  the  corneal  complications  exist.  These  are  em- 
piovfd  in  like  manner  with  squares  of  antiseptic  gauze  wrung  out  in 
carbohzed  water  of  a  tern jx^ rat u re  of  1*20°  F.  and  fretpieutly  changed, 

2,  Constant  removal  of  tlie  discharge  must  be  assiduously  practised. 
The  lids  are  to  be  gently  separated,  the  tenacious  secretion  wiped  away 

*  Archiv  t  GynikoK,  1888,  xxxi.  2,  gl.  240. 

■  For  further  ttalUtics  in  regard  to  the  companitive  valuo  of  various  forme  of  prcvent- 
m  trtsatmcnt,  f*e  Peuch,  Archive*  de  Tooologie,  des  Maladies  dea  Femmes  et  des  Enfanta 
aoQir««u*n€ii,  Fc vricr,  181X>. 

*  Wku,  Med.  Wochenschr.,  1886,  No6.  80,  81,  32. 
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with  bits  of  moistened  lint  or  absorbent  cotton,  and  the  oonjunctival  aoc 
freely  irrigated  with  an  antiseptic  solution.  For  this  purpose  a  saturated 
solution  of  boracic  acid,  or  one  of  corrosive  sublimate,  a  grain  to  the  pintj 
inasmuch  as  a  solution  of  one  to  ten-thousand  will  materially  retard  the 
vitality  of  the  coccus,  may  be  employed.  Special  and  ingenious  forms  of 
lid-irrigators  have  been  devised  by  Story  and  others  for  this  purpose.  The 
cleansing  process  must  be  repeated  at  least  every  hour,  day  and  night,  but, 
if  necessary,  should  be  much  more  frequently  used.  Many  solutions  oth« 
than  those  mentioned  have  found  favor  with  surgeons ;  for  instance,  alua 
(gr.  viii-f  2i),  sulphate  of  zinc  (gr.  ii-f  Ji),  carbolic  acid  in  one-half-  to  five- 
per-ceut.  solution,  weak  solutions  of  nitrate  of  silver,  solutions  of  quinine^ 
as  recommended  by  Tweedy,  alcohol  and  bichloride-of-mercury  solution, 
advocated  by  P.  H.  Mules,*  iodoform  ointment  of  four-per-oeut.  strength, 
creolin  in  one-i>erK«nt.  solution,  and  cocaine,  either  dropped  frequently  upoa 
the  conjunctiva  or  introduced  in  the  form  of  a  salve. 

3.  Tlie  local  application  of  nitrate  of  silver  to  the  conjunctiva  must  not 
be  employed  in  the  earlier  stages  before  free  discharge  is  established,  nor  in 
those  cases,  no  matter  what  the  stage,  where  the  lids  are  tense  and  board-like 
and  the  surface  of  the  conjunctiva  is  covered  with  a  gray  film  or  a  positive 
false  membrane.  When  the  secretion  is  free  and  creamy,  when  the  lids 
are  j'claxtKl,  when  the  conjunctiva  is  dark-red  and  puckered  into  papilla- 
like excrescences,  the  time  for  its  application  has  come.  Once  a  day  the 
conjunctiva  should  be  brushed  over  with  a  solution,  ten  or  twenty  grains 
to  the  ounce,  its  surface  first  having  been  carefully  freed  from  any  adhe- 
rent discharge,  and  all  excess  washed  away  with  water.  In  severe  cases 
the  mitigated  stick  and  even  the  solid  pencil  of  nitrate  of  silver  may  be 
employed,  great  care  being  taken  to  neutralize  the  excess  with  a  solution 
of  common  salt.  All  strong  applications  must  be  made  by  the  hand  of  the 
surgeon  himself.  Ulceration  of  the  cornea  does  not  alter  the  treatment  de- 
scribed, except  that  all  pressure  upon  the  globe  while  manipulating  the  eye 
is  to  be  avoided.  So  long  as  the  discharge  is  abundant  the  use  of  the  caustic 
is  indicated. 

At  the  first  appearance  of  corneal  haze  a  solution  of  atropine  is  to  be 
dropped  two  or  three  times  daily  into  the  eye.  If,  however,  a  marginal 
ulcer  forms  and  danger  of  perforation  is  imminent,  or  even  if  this  has  oc- 
curred, good  results  will  follow  the  use  of  a  solution  of  sulphate  of  eserine. 
When  the  vitality  of  the  cornea  is  threatened  or  the  surface  of  the  conjuno- 
tiva  is  covered  with  a  gray  film,  better  results  follow  the  use  of  hot  applica- 
tions instead  of  cold,  and  I  have  more  than  once  seen  cases  apparently  very 
hopeless  go  on  to  recovery  under  the  use  of  scilipulous  antiseptic  cleansing 
and  the  almost  continuous  application  of  hot  compresses.  Persistent  swell- 
ing of  the  conjunctiva  is  sometimes  treated  by  scarification.  Division  of 
the  outer  commissure  to  relieve  pressure,  leeching,  and  indeed  any  form  of 


I  British  Medical  Journal,  February  4,  1888. 
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treatment ^foUowrd  bv  der^irle<l  lo>%s  of  blootl,  luv  hardly  applicable  to  young 
infants,  although  thoy  tiiay  Ix^  indiraU^J  in  adults, 

[If  oue  »?ye  alone  is  attk-tcd,  suitable  protection  for  the  sound  eye  should 
he  provide*!.  This  may  l>c  ae«x»tn|ibsbcd  by  antiseptic  bandaging  of  the 
nniDilamefl  organ  (Buller's  shield  is  difficult  of  a]>pIieation  in  infants). 
Fraeokel  *  ha.^  sufii^cstetl  the  diiily  ust^  in  the  unaSl-cteil  eye  of  a  drop  of  a 
two-pcr-eent,  dilution  of  lunar  caustic. 
On  the  whole,  tliat  treatment  which  has  in  view  reduction  of  tlie  inflam- 
iHtion  with  cold  applirations,  for  which  under  the  conditions  named  hot 
affasions  are  substituted^  ahst»lute  cleanliness,  frequent  irrigation  with  anti- 
«ieptie  solutions,  and  at  llie  proper  stage  nitrate  of  silver,  will  meet  with  the 
liestfiueoess.  The  att4?ndants  must  be  ini[>ressti:l  with  the  fact  that  upon 
ilar  faithful  carrying  out  of  di relations  and  upon  their  unremitting  care 
mnch,  if  not  all,  of  the  hope  of  bringing  tlie  case  to  a  suc^x*ssful  termination 
depends*  The  attendants  must  further  be  impressed  with  the  contagious 
nature  of  the  pus :  all  bits  of  rag  and  pledgets  of  lint  usvd  in  the  treatment 
maet  be  destroyed,  and  after  eac*h  treatment  the  hands  of  those  engagetl  must 
be  thoroughly  washed  and  then  disinfected  with  a  solution  of  biehloride  of 

meicury. 

MUCO-PURULENT   OPHTHALMIA. 

ISyuonjrme©. — Catarrhal  ophthahnia  or  eunjunctivitis, 
Oeflnition. — This  is  an  inflammatory  disease  of  the  conjunctiva  ehar- 
icterized  by  congestion,  dread  of  light,  sjiasm  of  the  lids,  and  free  muco- 
pumlent  discharge. 
Etiology. — Ttie  disorder  is  commonest  in  warm  and  changeable  weather; 
il  is  markeilly  eontt^ions,  and  will  pass  rapidly  from  one  member  to  an* 
other  of  a  household,  varying  much  in  severity  with  each.  In  the  severe 
(bans  micro-organisms  are  found,  which  may  be  the  cause  of  the  contagion. 
Vm*  troublesi>me  ophthalmia  follows  or  aeecmipanies  the  exautliemata  (ex- 
tmOuemafxjttg  ophthahnia),  especially  measle8  and  scarlet  fever ;  scrofulous 
and  ansemie  children  are  most  liable  ;  neglected  liyperiemias  and  the  pres- 
encT'  of  follicular  granulations  incnuse  the  susceptibility  to  inict*tiou, 

Bymptoms. — There  is  at  first  refinetKSof  the  edges  of  the  lids,  with  in- 
erased  vascularity  of  the  conjunctiva  and  gritty  st^nsiitton  in  the  eye,  some 
{aiii^and  a  free  discharge,  wliich  glues  togeTher  the  edges  of  the  lids,  whicli 
ii^  slightly  swollen.  Usually  the  cornea  d*>e8  not  suffer,  but  in  young  ehil- 
divn,  cs].iccially  those  wlio  have  had  measles,  superficial  ulwrs  form  ;  the 
pbfitophobia  then  iKX'omes  intense.  Tlie  diseas*^  varies  in  type  from  a 
nw^rt*  hypensemia  to  a  severity  of  such  degree  that  it  is  not  reiidily  distin- 
luidied  from  jmriiknt  ophthalmia^  into  wliich  tyj>e  it  may  pass  by  neglecH* 
Tlicre  is  a  large  group  of  easels  of  aeide  emijundivUls  (simple  or  mtar- 
nonjunctivitis)  which  dots  not  conform  to  tlie  alM>ve  description  ;  those; 
fcr  example,  where  there  is  mort*  or  less  redness,  little  or  only  slight  dis- 


«  Klin*  MonnttbL  t  AugenheUkunde,  February,  1889. 
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charge,  and  where  local  irritauts  like  wind  and  dust  or  the  strain  occasioned 
by  neglected  ametropia  are  evidently  the  causes  of  its  existence,— cases,  in 
short,  which  correspond  to  hypersemia  of  the  conjunctiva. 

In  other  varieties  exposure  and  even  rheumatism  seem  to  be  the  causes : 
and  among  other  factors  catarrh  of  the  nose  and  of  the  bronchia  and  eczema 
deserve  mention. 

In  that  form  of  conjunctivitis  which  is  seen  especially  in  the  spring  and 
fall,  and  to  which  the  meaningless  name  ^^pink  eye^'  has  been  applied.  Weeks* 
has  described  and  isolated  a  special  bacillus  which  he  considers  the  cause  of 
the  trouble ;  and,  according  to  E.  Schmidt,*  epidemic  conjunctival  catarrh  is 
due  to  a  coccus  identical  with  the  staphylococcus  pyogenes  albus. 

Children  frequently  suffer  with  marked  muco-purulent  ophthalmia  coin- 
cidently  with  the  appearance  upon  the  face  of  the  vesico-pustules  of  impetiga 
contagiosa.  Muco-purulent  ophthalmia  of  any  type  becomes  a  grave  dis- 
order if  it  breaks  out  in  schools,  homes,  or  any  institution  where  numbers 
of  children  are  gathered  together.  It  is  a  markedly  infectious  disease,  and 
is  almost  certain  to  run  through  the  establishment ;  the  importance  of  the 
trouble  is  rendered  all  the  greater  if  gi*anular  lids  are  present.* 

Diaffnosis. — The  diagnosis  presents  no  difficulty.  Inspection  will  reveal 
the  characteristic  congested,  opaque,  and  velvety  appearance  of  the  conjunc- 
tiva, and  the  presence  or  absence  of  epithelial  ulcers  or  phlyctenulse,  while  the 
mobility  of  the  iris  and  the  preservation  of  its  normal  color  and  the  charac- 
ter of  the  coarse  bulbar  injection  (not  fine  and  pericorneal)  exclude  iritis. 

Progrnosis. — This  is  good,  but  the  cases  following  measles  are  some- 
times very  intractable.  So,  also,  when  the  ophthalmia  has  existed  for  a 
long  time,  and  if  n^lected,  the  papillse  of  the  palpebral  conjunctiva  be- 
come hypertrophicd,  and  loops  of  vessels  upon  the  ocular  conjunctiva  lie 
so  closely  together  that  an  almost  uniform  red  surface  is  the  result,  forming 
one  type  of  chronic  ophthalmia. 

Knapp  *  saw  pterygium  superius  as  a  sequel  of  an  attack  of  purulent 
ophthalmia  in  a  girl  aged  eleven  years,  an  inmate  of  a  home  in  which  the 
disorder  was  epidemic. 

Treatment. — ^The  eye  should  be  frequently  and  thoroughly  cleansed 
with  a  weak  solution  of  bichloride  of  mercury  (one  grain  to  the  pint)  or  a 
solution  of  boracic  acid  (fifteen  grains  to  the  ounce).  The  lids  may  be 
everted  and  the  surfaces  brushed  over  with  nitrate  of  silver  (five  grains  to 
the  ounce,  or  stronger  if  the  discharge  is  copious).     In  the  later  stages, 

>  Medical  Record,  May  21,  1887. 

*  Inaugural  Dissertation,  St.  Petersburg,  quoted  in  Medical  Chronicle,  June,  1888. 

»  In  the  event  of  an  epidemic  of  purulent  or  muco-purulent  ophthalmia  in  a  school, 
workhouse,  or  similar  institution,  scrupulous  attention  to  isolation  of  the  affected  inmates, 
Btrict  cleanliness,  and  especially  the  use  of  separate  utensils,  towels,  etc.,  are  necessary. 
Touching  the  proper  regulations  under  such  circumstances,  the  reader  is  i-eferred  to  a  paper 
on  **The  Ophthalmic  Isolation  School  at  Hanwell,"  by  Sydney  Stephenson,  Lancet,  April 
6,  1890. 

*  Archives  of  Ophthalmology  and  Otology,  ii.  64. 
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when  the  dtscJiarge  is  st^oty.  the  nitrate  of  silver  may  be  discontinued,  and 
fiotne  other  astringent  colly riuni  sid)stitutal  ;  zinc  and  alum  answer  very 
well  Dusting  in  calomel  or  iodoform  or  aubnitrate  of  bismuth  acts  very 
well  i)ct!asionalIy  in  stubborn  cases.  Phot^jphobia  wills  for  dark  glasses 
oralai^e  shade,  but  Uie  eyc^  mud  not  be  ImndagcfL  The  pernicious  habit 
of  mu^  poultices,  tea-leaves,  scraped  |>otatoes,  and  the  like  cannot  be  con- 
(IfuiDHi  1<:mj  strongly.  Atnipiiie  dro|>s,  provided  the\'  cause  no  irritation, 
are  useful  if  phlyetenulfle  complicate  the  trouble. 

Good  diet,  frt^h  air  and  exercise,  iron,  if  there  is  ansemia,  quinine, 
Hy  if  the  patients  come  from  damp  and  |»ossihly  malarious  quartei^s, 

!  cod- liver  oil,  if  scrofula  is  prcseut,  are  all  indicated. 

FOLLICULAR  OPHTHALMIA. 

Synonymes. — Follicular  conjunctivitis  (Sacmisch),  Conjunctivitis  fol- 
Iksularis  simplex  (Kaclihuann),  Trachnma  foil ico hire  (Maudclstamm). 

Definition. — This  is  an  affection  of  the  conjunctiva  characterized  liy  the 
;  pfcsence  of  small  pinkish  prominences  in  the  conjunctiva,  for  the  most  part 
m  the  retro-tarsal  fnlds,  and  usually  arranp^ed  in  |)arallel  rows. 

Etiology. — The  diseai^e  arises  under  the  influcnL'e  of  had  hygienic  sur- 
rouiwlings,  and  is  especially  engendered  in  pauper  schools,  asylums^  and 
prisons,  under  which  circumstaut^^  it  may  appear  n&  an  aggravated  e]ji- 
demic;  but  it  is  fre^piently  seen  in  uiild  form  among  children  generally. 
Much  difierenee  of  opinion  exists  as  to  whether  follicular  conjunctivitia 
should  be  plac<xl  in  a  seimrate  categoiy  from  granular  disease,  as  has  been 
daue  by  Soemisch,^  Swauzy/  ileycr,"^  and  other  authors,  or  should  be  looked 
upoo  as  an  early  stage  of  granular  ophthalmia*  as  is  taught  by  Nettle- 
ship*  and  other  writers.     Reich  ^  looks  upon  this  atfectiou  as  a  mild  forni 
.  an  early  stage  of  trachoma,  into  the  severe  types  of  which  it  frequently 
s,  and    Stilling*   in  endemic  follicular  ophthalmia  has  observed  the 
diaonler  in  sch^xil-children  pass  into  the  condition  of  granular  lids.     Baete- 
riologiciilly,  Kucharsky '  considers  trachoma  and  follicular  disease  identitmL 
Admitting  the  not  inA\*fpicut    apparent    trausitiuual   forms,  the  evidence, 
diiiically  at  least,  that  this  is  a  very  distinct  disease,  widely  difibrcut  from 
iiubir  opiithalmia,  warnmts  a  separate  desf!riptii)n. 

Symptoms, — The  children  (for  it  mostly  occurs  in  cliildren  and  youug 
people)  complain  of  slight  dread  of  light  and  inability  to  continue  at  cluee 
rk,  and  insjKvtiou  reveals  numenius  round  elevatitms  in  the  conjunctiva, 
(ly  along  the  fornix,  whic*h  are  tumefied  lymphatic  follicles.    Their  color 


*  Gfvefo  u»  Snetni^^ch,  Hand^ueh  der  ga^ttramten  Augenheilkunde. 

*  H^nd-Book  of  Diseiisea  of  the  Eye*  2d  editioti. 

»  Diaeases  of  the  Eye,  transited  by  F.  Fergus,  M,B. 

♦  lUd.,  2d  edition. 

*WnUjM:!h»  No.  7,  Alwt.  in  Archive^of  Opbtlmlmology,  Deeeraber,  1888. 

•  Berlin.  Klin,  Worhenschria,  No.  22,  1&88. 

»  CeaimlbUtt  f-  pmkt.  Augenbeilkunde,  Beplember^  1887. 
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varies  from  nearly  white  to  a  decided  pink.  They  are  usually  unassociated 
with  decided  symptoms  of  catarrlial  conjunctivitis,  and  the  bulbar  conjuno- 
tiva  is  not  greatly  reddened^  although  they  sometimes  give  rise  to  ulceration 
of  the  margin  of  the  cornea,  decided  hyperemia,  and  swelling  of  the  con- 
junctiva. Uncorrected  ametropia  aggravates  the  disorder.  After  the  dis- 
appearance of  the  enlarged  follicles  the  conjunctiva  remains  in  its  natural 
state. 

Diagrnosis. — ^This  disorder  is  to  be  distinguished  from  granular  lids  by 
observing  that  the  small  bodies  are  neither  so  prominent  nor  so  highly 
colored  as  hypertrophied  papillae,  that  the  mucous  membrane  is  not  affected 
more  deeply  tiian  the  lymphatic  follicles,  and  that  cicatricial  changes  are 
not  present. 

The  prognosis  is  good,  in  so  far  that  the  disease  will  disappear  and  leave 
the  mucous  membrane  in  a  smooth  condition ;  but  the  affection  is  trouble- 
some, in  that  it  lasts  for  months,  and  under  indifferent  hygienic  surround- 
ings,, especially  in  crowded  asylums,  is  likely  to  prove  a  stubborn  endemic. 

Treatment. — The  patient  should  be  put  in  the  best  possible  healthful 
surroundings,  and  given  good  food,  iron,  and  quinine.  Locally,  boric  acid, 
weak  bichloride  solutions,  and  occasional  dusting  in  of  iodoform  and  sub- 
nitrate  of  bismuth  and  calomel,  equal  parts,  are  the  best  measures.  A  salve 
of  one-half  grain  of  sulphate  of  copper  to  the  drachm  of  vaseline  has  been 
highly  extolled.  If  refraction-error  exists,  appropriate  glasses  Aould  be 
ordered.  Vossius  *  urges  the  necessity,  especially  if  the  disease  is  endemic 
in  asylums,  of  excising  the  affected  areas.  Galezowski  and  Schueller  have 
practised  similar  procedures. 

GRANULAR  OPHTHALMIA. 

Synonymes. — Granular  conjunctivitis,  Egyptian  ophthalmia,  Tra- 
choma. 

Deflnition. — This  is  an  inflammation  of  the  conjunctiva  in  which  this 
membrane  loses  its  smooth  surface,  owing  to  the  formation  of  rounded 
granulations,  which,  after  absorption,  leave  cicatricial  changes :  it  may 
be  studied  conveniently  under  two  forms, — acute  granulations  and  chronic 
granulations. 

Etiologry. — Acute  granulations  may  arise  primarily  under  the  influence 
of  l>ad  hygienic  surmundings,  and  api)ear  endemically  in  institutions  where 
the  inmates  are  crowdwl  together.  The  disease  is  contagious  by  the  contact 
of  the  sei^retion  from  one  eye  with  another,  and  also  probably  through  the 
atmiv^phere.  The  chronic  form  may  result  from  the  ira|x^rfei^t  disappear- 
aiKv  of  the  acute  granulations,  but  much  more  frequently  appears  as  a 
primary  disonler.  Certain  races  are  strongly  predisposed  to  the  affection, 
— ihe  Irish,  Jews,  and  Eastern  races ;  cliildren  are  attacked  k^  conmionly 


'  Therapeutische  Monatsbeft,  June  and  July,  1889. 
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I  aJuIta,  Actx)nling  to  Burnett/  the  nt'grc)  race  enjoys  a  etmipaiTitlve 
iiiuimnity  from  irai'bonia,  and  he  believes  the  disease  should  be  elassetl  with 
tin*  dyserasias.  Jarksoci"^  has  seen  grautilar  lids  id  a  negro  hoy  of  ten* 
vear^  The  ludiau:^  are  Imjiient  sutlerers  fnmi  irranular  h"ds.  Oveirruwd- 
ing,  bad  ventilation,  depressjied  heahh,  are  all  factors  in  ite  prodiu-tion. 
Siac¥  the  publieatiou  iu  1881-82  of  Sattler's  work  in  whicli  he  attempted 
U>  prove  that  traeltoma  was  due  to  the  presence  of  a  microcoeeus,  much 
Ims  been  done  iu  this  line,  but  we  nre  not  yet  in  a  position  to  state 
itely  the  relation  of  mienHorj^anisms  to  this  <li8ea.sej  nor  has  the 
tra^^boma-eoceus  been  |iositively  isolated, 

Patbology. — Two  views  have  l>et^n  prominently  !ield  in  reirard  to  the 
pathohjgieal  anatomy  of  the  '*  traehoma  grannies/* — the  one  that  they  are 
ived  from  the  natural  lymphatic  vesiele*?,  the  other  tliat  they  are  to  be 
looked  ujxin  as  new  gmwthsof  sjM-oial  patliulogieal  eharaeter.  The  latter 
new  is  the  one  which  iu  recent  times  has  receive<l  the  widest  axt'cijiauee. 
Tlie  presence  of  the  granulations  provokes  thickening  and  vascularization 
of  the  eonjuDctiva,  the  cellular  elements  eliange  into  connective  tissue,  and 
cicatricial  alterations  take  place,  su  tliat  in  the  advancfxl  disease  the  sub- 
mucous tissue  is  involved,  and  tinally  fatty  change  in  the  tarsus  arises. 
With  the  disappearance  of  each  granulation  in  a  cicMricial  mass,  shrinking 
♦*f  the  conjunctiva  takt^s  place,  resulting  io  contraction  and  atrophy,  with 
hypertrophy  and  distortion  of  the  lid. 

Bymptoms. — Acide  Gratmlathm, — The  lids  are  swollen,  the  eonjuuc- 

tiva  reihlened,  the  i>apilUe  hyix^Krophied,  betw^een  which  are  found  non- 

van-nlar  roundish  granulations.     Tlie  dread  of  light  is  intense,  the  lids  are 

[ilttsmodically  closed,  and,  on  their  forcible  sejtaration,  scalding  teal's  gush 

imU     The  bulbar  conjunctiva  is  intensely  injected,  superficial  vasc*ularity 

wf  the  cornea  arises,  and  ulceration,  cs|M"cially  of  its  margin,  may  ai*peai\ 

Sfvere  e}*e-,  temple-,  and  foivhead-paiii  results*     At  first  there  is  little  dis- 

■Jianye^  but  later  a  muco-pnrulent  stage  begins,  and  the  pnK-ess  terminates 

^filber  favorably  by  the  absoqition  of  the  granulations,  or  unfavorably  by 

mulling  into  a  ehnimic  i'onn. 

(Tronic  Qranuiafiom, — ^(Jfteo  without  antecedent  inflammation  these 
^QsuaJly  first  on  the  lower  lid,  in  the  form  of  grayish-white  semi- 
at  bodies,  which,  accxjrdingly  as  they  resemble  minute  grains  of 
bmlfd  m^,  or  vesicles,  have  been  called  **  sago-grain"  or  vesicular  gmuu- 
lationfi.  At  first  there  is  little  disi'harge,  perhaps  only  gluing  together  of 
ihclidd;  later,  with  fresh  d(^vcIopmcut  of  new  granulations  and  thickening 
wid  hypertrophy  of  the  papiihe,  the  seeretion  l>ecK>mes  freer,  and  muco- 
pumleut  or  purulent  in  character.  Granular  disease  may  at  any  stage  take 
00  an  intense  acute  inflammatory  reaction,  with  the  protl action  of  a  cHjpious 
QODtagions  di^charge^ 


t  Mediciil  Record,  March  24,  1888. 
*  Folyclimc,  Jimunry,  188S. 
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Bequelce  of  Granular  Lids. — The  must  important  results  of  long- 
continued  gmimhir  lids  are  trieiiiasis,  distiehiasis,  aud  entropion,  conditions 
•already  deseribed  {\yage  62),  atrophy  and  sliriiiking  of  the  conjniietiva  from 
cictatricial  eliunges  (j^age  81),  cloudiness  of  the  wrnca,  and  pamm^s.  The 
latter  is  doe  to  the  ibrinatioii  of  a  vascular  tissue  beneath  tlie  epitheliuiu 
of  the  cornea,  and  be-gins  below  the  np{wr  lid,  but  may  in  severe  cases  in- 
volve tlie  entire  mcmbmne.  The  i>r()iK'r  corned  tissue  may  he  unatfeeteil, 
or  uleemtion  and  sotlening  may  ix^jur.  Paunus  is  usually  taught  to  \je  f 
eaus(Kl  by  the  friction  of  tlie  ginnulations ;  1  nit,  according  to  Kaehbnanu, 
it  is  a  special  implantation  of  the  trachoina-proce&s  upon  the  cornea,  a 
view  which  rc«?civ(\'*  some  support  from  the  observation  of  Hansen  Gnit 
that  witli  the  granulations  of  spring  catarrh  pannus  never  tw-eurs  ((Kige  1)3), 

Diagnosis, — This  presents  no  diffieultics>  Acute  granulations  must  be 
distingnislicd  from  purulent  o[>lithalmia,  bnfe  the  chronic  form  is  made 
evident  by  the  direct  inspection  of  the  everted  !ids* 

Prognosis. — Under  the  best  cijTnmstauees,  granular  disease  of  the  eon- 
junetivaj  wlicn  well  establislicd,  is  a  tedious  disease  aud  greatly  endangers 
the  useful  vision  of  t!ie  patient.  Relapses  are  frequent,  and  the  disorder 
at  any  time  is  likely  to  assume  an  intense  inflanuiiatory  action.  Its  conta- 
gious character  renders  the  affet*tion  t^specially  dangerous  in  [jauper  schools 
or  any  iustitutf(»Ti  where  large  numbers  of  iinnates  are  gatliercil  together. 
The  uuK'O'pundeut  discharge,  even  wlicn  pn'sent  in  slight  degi-ee^  is  likely 
to  be  conveyed  from  one  subject  to  the  other  by  the  careless  use  of  towels 
or  common  utensils.  Great  caution  is  necessary  under  such  circumstances 
to  prevent  a  disastrous  epidemic. 

Treatment. — Avide  Gmnidaliom, — These  must  be  managed  upon  the 
prineiplt?s  wliieh  govern  the  treatment  of  acute  ophtbahuias  generally^  and 
iu  the  iutlammatory  stage  require  soothing  remedies  rather   than  strong  . 
astringents  and  caustic  applications. 

Chronic  Gmnuifdions, — When  the  height  of  the  inflammation  has  sub- 
sidedy  or  in  the  clironic  stage,  tlie  treatment  is  directed  to  the  absorption  of 
ibe  gmnnhir  condition  of  the  lids.  For  tin's  purpose  numerous  caustic  aud 
astringent  ap)>lications  have  been  recommeuded.  For  routine  treatment 
ph^lKibly  no  better  ones  exist  than  nitrate  of  silver  (ten  grains  to  the  ounce) 
aud  a  crystal  of  sulpliate  of  eopjier,  Trunin  and  glycerin  in  a  strength  of 
twenty  grains  to  the  ounce  is  an  eXL^elleut  application  in  the  milder  forms, 
or  after  an  impression  lias  been  made  witli  more  decidtx!  remedies.  Liquid 
carbolic  acid  is  praistd  by  E,  Treacher  Collins.  Betauaphthol,  imloforni, 
hydrastin,  and  an  ointment  of  the  yellow  oxide  of  mercury  are  all  worthy 
of  trial  Very  satislactory  results  follow  the  use  of  strong  solutions  of 
bichloride  of  mercury,  one  to  one  hundred  aud  twenty  or  one  to  three 
huudretl,  applied  to  the  everted  lids  with  a  mop  of  absorbent  cotton,  the 
I>atient  at  the  same  time  using  a  tepid  collyrium  of  the  s;ime  drug  of  the 
strength  of  a  grain  to  the  pint. 

More  vigorous  proeedui^  are  scarification  of  the  conjunctiva,  abscission 
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of  the  granulations/ and  squeezing  tlwm  out  between  tbe  thumb-nails,  or 
witli  a  sjxxjially^cvisctl  forceps  as  advocated  by  Hotz,  Excision  of  the 
i)Tuh  conjuuctivie  ha^  been  proposed  and  practised  by  some  surgeons,  and 
the  operation  of  peritomvi  or  the  excision  of  a  riug  of  conjunctival  ti.S8ue 
piHiuditi^  the  corneal  margin »  is  also  advised.  Any  casf^s  of  8tid>buru 
Dmt*  without  ulceration  of  the  cornea  may  be  treateti  by  the  [iroduL'tion 
of  a  violent  conjunctivitis  with  a  thrcc-per-ccnt  infusion  of  jef|uirity  applie<l 
twice  a  day  to  tl»e  evert<xl  b"d8,  a  tuethod  iutr*KliR»etl  by  I)e  Wecker  to  siit»- 
mme  the  old- fash ionttl  inocidatiou  of  the  conjunctiva  with  bleuuurrhceie 
pus.  "^ 

Much  ))aticnce  is  reqiiirwl  for  the  successful  treat nient  of  granular  lids, 

Cqgetticr  with  frequent  changiug  of  the  local  ap|>lications,  and  care  to  dis- 

couciaue  the  severe  caustics  and  apply  s<M:lative  lotious  witii  atropine  to 

prevent  iritis  if  high-grade  inflammatory  symptoms  should  set  in.     The 

jts  usually  require  a  tonic^  and  must  be  placed  in  the  best  possible 

[ieoic  surroundings.     If  at  any  time  severe  swelling  of  the  lids  nimcs 

14)0,  with  dangerous  pressure  upon  the  cornea,  this  should  be  relieved  by  the 

[opemttou  of  cauthoplasty* 

Chkonic  Ophthalmia  (chronic  conjunctivitis),  a  common  disease  in 
elderly  people,  is  raoi-e  rarely  seen  in  clnidren,  either  as  the  S(Hjuel  of  acute 
ooDJimctivitis  or  of  independent  origin.  There  are  hypenemia,  thickening 
af  the  papillary  layer  of  the  tarsal  conjunctiva,  swelling  of  the  canuicle, 
and  soreness  of  the  edges  of  tfie  lids,  es|>ei'ially  at  the  outer  canthus.  If 
ibis  results  from  a  chronic  bleunorrlia^a,  the  conjunctiva  is  thrown  into 
vdvety  folds  and  involutions  from  one  end  of  the  lid  to  the  other,  Clcanli- 
nesSj  and  the  applicntion  of  **  lapis  divinus/'  the  alum  crystal,  or  painting 
with  a  strong  s*>lution  of  bichloride  of  mercrnT  (one  to  five  huuthed),  are 
iJie  lx*st  hx^l  measu  res. 

Toxic  Conjunctivitis  is  a  name  applied  to  tliat  form  of  inflammation 
of  the  tHjnjuncttva  caused  l>y  tlic  prolonged  use  of  certain  drugs,  promiueut 
acnuug  which  are  atropine  and  cseriue.  The  disease  usually  appears  in 
the  form  of  fe>llicular  granulations,  sometimes  aseoeiated  with  considerable 
wrfling  of  the  lids  and  an  e<'Zcniatous  appcarauce  of  the  surrounding  tissue. 
Conjunctivitis  pnj^luced  by  the  prolonged  use  of  cocaine  lias  been  dcscribtKl 
by  Kipp*  and  Mittendorf,'  and  W.  C.  Avers*  reports  granulations  from 
Ae  saine  cause.     These  cases  occu r retl  in  ad i d ts. 

LvMPHANGiEcrrA.sis  OF  THE  CcJNJrNcmvA  mnsists  in  the  appearance 
of  &maU  blisters  in  the  conjunctiva  tilled  with  semi -trans  parent  fluid  and 
ttwally  gathered  together  in  masses.  They  are  situated  sujjcrficially,  and 
farfily  move  with  the  conjunctiva  over  the  subjacent  tissue.     The  explana- 


*  See,  e« pec i ally t  o1i*<?rvatk>ns  nf  Vossins^  lew.  cit. 
»  Medicjil  Keewd,  October  6,  1888. 

»  New  York  Medical  JournuK  Ot-tober  C,  1888. 

*  Archives  c/f  Ophthaluiulogyt  September,  1688. 
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tioD  of  their  appearance  is  the  probable  interference  of  the  natural  lymph* 
flow^  and  the  consequent  distention  of  the  lymph-spaces.  Aooording  to 
Berry/  this  affection  is  most  frequently  met  with  in  children^  and^  as  it 
disappears  spontaneously ^  it  requires  no  treatment. 

CONJUNCTIVITIS  ^STIVALIS. 

Synonymes. —  Friihjahrscatarrh  (Saemisch),  Phlycteena  pallida 
(Hirschberg),  Hypertrophic  peric6ratique  de  la  conjonctive  (Desmarres), 
Hypertrophia  epithelialis  cestiva  (Emmert),  Spring  catarrh. 

Definition. — Tliis  is  a  form  of  conjunctival  disease  usually  seen  in 
children,  and  characterized  by  photophobia,  stinging  pain,  considerable 
mucous  secretion,  and  an  hypertrophy  of  the  tissue  surrounding  the  limbus 
of  the  cornea. 

Etiology. — The  present  state  of  our  knowledge  docs  not  yield  definite 
information  in  regaixi  to  the  cause  of  this  peculiar  disease.  The  character- 
istic behavior  of  the  disorder  is  its  return  with  the  early  spring,  about 
April,  and  its  subsidence  in  the  fall  and  winter;  although  Hansen  Grut* 
doubts  if  the  spring  and  summer  exacerbations  are  the  most  marked  fea- 
tures, and  points  out  how  phlyctenular  conjunctivitis  flourishes  in  the 
summer.  It  is  seen  most  frequently  between  the  ages  of  five  and  fourteen 
years,  usually  in  boys,  although  Burnett^  says  the  largest  contingent  of 
cases  comes  from  the  female  sex.  Emmert*  has  observed  a  case  in  an 
individual  aged  fifty-one,  and  Saemisch  another  in  a  child  of  three.  In 
Emmert's  collection  of  twenty-nine  cases  seen  during  ten  years,  the  greatest 
number  occurred  in  June,  then  in  May,  July,  and  August ;  single  cases  oc- 
curred in  all  the  other  months  except  February,  March,  and  April,  when 
none  appeared.  I  have  seen  one  case  which  began  in  the  child's  fifth  year, 
and  has  reappeared  each  spring  for  four  years,  until  last  year,  when  it 
began  in  February.  It  may  be  accompanied  with  the  disorder  known  as 
hay  fever.  Some  writers,  like  Adolph  Bronner,*  decline  to  consider  vernal 
conjunctivitis  as  a  distinct  disease,  but  look  upon  it  as  a  hypertrophic  form 
of  chronic  conjunctivitis. 

Pathologrical  Anatomy. — Anatomically,  spring  catarrh  is  a  chronic 
epithelial  overgrowth,  with  simultaneous  hypertrophy  of  the  connective 
tissue,  the  deeper  layers  of  the  conjunctiva  remaining  tolerably  normal. 
An  analogy  between  it  and  psoriasis  has  been  pointed  out. 

Symptoms. — The  affection  begins  like  an  ordinary  conjunctivitis,  and 
is  always  bilateral.  There  are  photophobia  and  more  or  less  mucous  se- 
cretion, with  circumscribed  jx»ricorneal  injection  and  the  formation  in  this 

*  Diseases  of  the  Eye,  Edinburgh  and  London,  1889. 

'  Nordisk  Ophthalmologisk  Tidsskrift,  No.  1 ;  American  Journal  of  the  Medical 
Sciences,  September,  1888. 

'  Archives  of  Ophthalmology,  x.  416. 

*  Centralblatt  f.  prakt.  Augenheilkunde,  March,  1888. 

*  Lancet,  July  14,  1888. 
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region  of  smally  gray,  scmi-trani^parcnt  ntHhilea,  which  swell  up  and  overlap 

tk  cornea,  which  ia  usually  imulft'ctcd,  altiiough  its  limbu^  may  bwooie 

tijiekened  and  corneal  0|>acity  result.     Tlie  disease  is  ni(>8t  strikingly  ah- 

mvei  \n  tlie   bulbar  coujuuctiva,  but  three  varicticii  are  described, — the 

lirabu:*,  patpx'brul,  aud  mixed  furras.     The  conjuuetiva  of  the  bulb  is  iu- 

jwted,  and  from  the  outer  and  the  inner  commissure  sui>erfidal  veaaelft  run 

iod  empty  into  tlie  swelling  at  the  linibus.     The  cuujunetiva  puIjH'bmriim  is 

iKgbtly  tJnckened,  and  of  a  pale,  dull  color,  as  if  brushed  over  with  a  thin 

kvcrgf  milk  (Horner).     In  severe  cases  the  tarsal  conjunctiva  is  covered 

with  flattened  gniuulations  with  deep  furrows  between  ;  the  lids  droop  and 

give  tlie  eyes  a  sleepy  look.     A  ix^uliarity  of  this  disease  in  the  ue|j:ro,  as 

pointed  out  by  Burnett  {loc,  eii,),  is  the  brownish   pigmentation  of  the 

acleral  liase  of  the  hyj3ertropIiietl  iua,*%.sc^* 

Diagnosis. — The  disea^^e  h  to  l>o  distingui-«Iied  from  trachoma  by  the 
flAtteotxI  apjx'arau(*e  of  the  granulation^^,  and  the  absence  of  infikralion  and 
of  pannus,  a  fact  which  tends  to  prove  that  the  pannns  ol'  granular  lids  is 
not  of  raecbanical  origin.  The  [>ceultarity  of  the  disease  and  its  tentlency 
to  return  with  the  early  spring  and  sulj^^ide  in  the  fall  aud  winter  are  i'urtber 
points  to  aid  in  a  diagnosis. 

Frognoeis. — The  prognosis  of  the  disorder  is  not  unfavomblcj  except 
in  so  far  as  the  reennience  is  eoucerutd.  The  c^jrutu  is  not  nsuall}'  atTccted^ 
lithotigh  a  slight  opmity  of  the  Inirtler  may  ocx-ur.  Its  course  is  a  long 
one,  and  may  last  fnjm  eight  to  teu  years. 

Treatment. — This  ap]x*are  to  lie  ctiicaciuus  only  in  so  far  as  relief  of 
tlie  symptoms  is  concerned,  and  not  in  preventing  the  recurrence.  The  eyes 
iwiy  be  protected  with  dark  glasses,^ — a  procedure,  however,  deprecated  by 
Homer.  Locally^  the  use  of  a  mild  astringent  lotion  and  dustiug  in  calo- 
n«*l  are  recommended.  Dr.  L.  Webster  Fox^  of  this  city,  informs  me  that 
be  has  obtained  good  results  with  the  use  of  boro-glyceride.  Hansen  Grut 
employs  the  actual  cautery  U>  destroy  the  granulations.  Internally,  Fowler's 
solution  should  be  exhibited. 

PHLYCTENULAH  ()PFITHALMIA.» 

>  Bynonymes. — Phlycteaukr  coujuuctivitis,  Scrofulous  ophtlialmia,  Ec^ 
2wiia  of  the  conjunctiva. 

Definition. — This  is  a  form  of  ioflammatiou  of  the  conjunctiva  charae- 
t^Tizeil  by  the  appearance  of  one  or  more  white-topped  vesicles  situated 
Aicfly  upf>n  the  bulbar  portion. 

Etiology. — The  disease  is  believed  t4>  be  of  constitutional  origiu,  and 
ht$ior  its  subjects  strumous  and  badly-nourished  children,  Errora  of  diet, 
iw  ovpf-iDdolgenee  in  pastries  and  unwholesome  foods,  the  use  of  tea 
lod  coflee^  oft^n  act  as  predisposing  causes.     It  frequently  follows  in  the 


*  This  dtSMte  i»  so  oloflely  ftllled  lo  phlyctenular  keratUis  that  fUrthcr  discuMion  of  It 
ifU  be  found  under  Dlaeuso  uf  the  Camea. 
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wake  of  the  exaothematoj  e^j>ecially  measles.  Micro- organisms  have  been 
described;  GifioiTl*  foimd  seven  varieties  of  micrococci,  three  of  whicli 
seemed  to  bear  some  eausal  ixJatioii  to  tliis  disease;  and  E.  Sehraidt  (loc 
clL)  hsis  deseribed  five  varieties  of  microbe-s  in  eonncetion  with  phlyeteiuilar 
conjiniettvitis,  but  inocnlatioos  with  them  were  negative. 

Symptoms. — Tlie  pimples  or  phlyetenulee  often  lie  near  the  corneal 
margin.  They  are  nsnally  from  one  to  tliree  millimetres  in  diameter.  At 
first  elear^  the  summit  soon  lxHX>med  turbid  and   may  bitak  down.     The 

disease  may  exist  in  a  single  or 
Fto.  9.  a  mnUiple  form  ;   nsnally  each 

phlyetenula    is    supplied    by    a 
leash  of  dilated  ve^i^els. 

Sometimes  tlie  vesicles  are 
larjre  and  yellow,  and  tlie  diseazBe 
receives  the  name  pusitdar  oph- 
thalmia. Under  any  eircuni- 
stant^es,  it  is  aecompanitMl  by 
pain  J  dreail  of  light,  and  in- 
creased laehrymation.  It  is  not 
infi*eqiiently  assiK-iated  %vith 
mueo-piirnlent  ophtlialrnia,  e^ 
Iieeially  wlieo  one  or  other  of 
the  exanthemata  ha,'^  prtveded  its  apj>earanee.  In  a  multiple  form  inuner- 
oils  miunte  phlyetenulie  ai*e  scattered  over  the  conjunctiva,  and  arc  aecom- 
panietl  by  decided  I'ed  injection,  irritation,  and  photophobia.  When  the 
plilyctenuhe  btmler  on  the  corneaj  they  fre<|nentlv  invade  its  substance  and 
form  the  so-called  plilyctennlar  ulcci-s,  and  larger  ones  are  often  the  starting- 
point  of  severe  marginal  corneal  ulceration  (see  page  104).  The  disease 
ordinarily  runs  a  mild  course,  but  tends  tf»  recur,  just  as  do  the  relapsing 
corneal  ulcers.  Tlie  phlyctennhe  generally  break  down  and  disjippear  in 
ten  days  or  two  wec^ks. 

Diagnosis. — Direct  inspection  will  reveal  the  characteristic  lesions  of 
the  disortler. 

Prognosis. — This  is  |KTfeetly  good  under  proper  treatment,  but  neg- 
lected cases  or  such  as  have  been  treated  by  injudicious  applications  may 
become  tfie  starting-point  of  severe  inflammations. 

Treatment. — Locally,  the  mild  antiseptic  w^ashes  previously  described 
arc  to  be  employed,  the  most  generally  apj>licable  being  a  lotion  of  boric 
acid.  Much  irritation  calls  fi)r  the  use  of  atropine  drops  and  the  occasional 
instillation  of  cocaine.  The  eyes  may  be  protected  with  colored  glasses. 
Most  important  is  attention  to  the  condition  of  the  alimentary  canal. 
An  excellent  regulation  treatment  is  a  mild  course  of  mercurial  laxa- 
tives.     Simple  nourishing  diet,  good  air,  exercise,  and  internally  quinine, 


*  Aix^hiyes  of  Opbthmlmulogy,  at  v.  180* 


,  arseDtc,  and,  in  cold  weather,  cod-liver  oil,  complete  the  therapeutic 


Synonymes. — Membranoui?  or  croupous  conjunctivitis^  Croup  of  the 
mnjuncti%*a. 

Definition, — This  is  an  inflamniatifm  of  the  conjunctiva  characterized 
bva  mi\f  ummlly  jniiulesy,  swelling  of  the  lids,  a  memhrauous  exudation 
ttpm  the  surface  of  the  conjuuctiva,  and  a  saiuty  sero-purulent  diBchat^e. 

Ettolo^y, — No  distinct  cause  is  known  ;  some  rehition  exists  U^tween 
(he  disorder,  scrofula,  and  eczema,  and  a  definite  age  of  ehiklhocxl*  The 
afeeted  patieutB  may  at  the  same  time  be  sufiering  from  a  aimtlar  eondition 
uf  the  respiratory  tract  (Knapp).  Tlie  contagiousness  of  the  disease  has  not 
beeo  proved.  In  forty-tive  jx^r  cent,  of  the  eiist^s  collated  by  Arnold  Lotz/ 
noe  eye  only  was  affected.  Aecoixling  to  Horner  (loe,  ciL),  between  birth 
aod  four  years,  among  eight  thousand  cases  of  eye-disease,  only  one  pure 
instance  was  seen.  The  rarity  of  the  affection  is  further  shown  in  that 
ighty-t wo  eases  only  were  seen  during  twenty  years  of  tlie  Basel  Clinic. 
It  is  never  found  among  the  new-born,  and  never  among  grown-up  pe<.)ple, 
^In  Lotz's  analysis,  two  of  the  eighty-two  cas^  were  under  one-half  yc?ar, 
^M^'enty-four  per  cent,  between  one-half  year  and  thr^*  yeai*s,  and  very 
^B|K  among  older  subjects. 

^^  Pathology. — This  consists  in  the  fijrraation  of  a  pseud* i-memhranou8 
^^depQsit  of  fibrinous  character  interspersed  with  lymphoid  cells,  wiiieh  is  de- 
^■b»&ited  upon  the  conjunctiva  and  does  not  infiltrate  thedeeiier  tissut»s.  The 
^^■Bation  of  the  membrane  is  like  tliat  sc*en  in  trachral  croup;  with  this 
^^(B«  is  a  proliferation  of  the  papillary  body  of  the  conjunt^tiva, 
I  Symptoms. — These  usually  begin  with  an  acute  ophtliahnia,  succeeded 

by  swelling  of  the  lids,  which,  however,  remain  soft  and  pliant  and  usually 
not  painfid  to  the  touch.  In  a  few  days  the  dei>osit  of  a  c-liaracteristic  false 
iDcmbraue  takes  place.  This  membrane,  composed  of  coagulated  tibrin,  !s 
rather  translucent  and  porcelain-like  in  appt*arance,  and  begins  ui>od  the 
Mro-tarsal  folds  coating  the  inner  surface  of  the  lids,  hut  does  not  invade 
tln' bulbar  conjunctiva.  The  exudate  is  often  in  layers  and  can  be  removes! 
fimly.  After  the  first  removal  the  conjunctiva  beneath  is  only  catarrhal 
aiKl  dcKi*  not  bleed,  but  later  becomes  dark,  granular,  and  bleeds  freely. 
*nie  membrane  is  quickly  reprtxluced,  and  later  thei-e  is  proliferation  of  the 
jmpillary  layer  of  the  conjunctiva.  The  discharge?,  which  may  have  been 
ttfitvt  profuse,  grows  scanty.     The  cornea,  except  in  severe  cases,  always 

DiagnosiB. — The  disease  may  be  confounded  with  ophthalmia  neona- 
tornra  and  diphtheritic  ophthalmia.  From  the  former  it  is  to  be  distin- 
piiahrf  by  the  absence  of  profuse  purulent  discharge  and  the  age  of  the 
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patient,  and  from  the  latter  l)y  the  sofl  swelling  of  the  lids  and  the  super- 
ficial character  of  the  membrane. 

Progrnosis. — It  is  often  a  light  affection,  and  in  the  absence  of  corneal 
involvement  the  prognosis  is  good.  Severe  cases,  however,  occur.  Healing 
takes  place  in  from  ten  to  thirty  days.  Occasionally  the  membrane  is 
formed  again  and  again,  and  the  course  of  the  disease  may  continue  for 
months. 

Treatment. — Caustics  like  nitrate  of  silver  must  not  be  used  :  Homer 
states  that  the  only  case  in  which  he  saw  corneal  ulceration  was  where 
this  drug  had  been  employed.  The  eyes  should  be  cleansed  with  a  solu- 
tion of  boric  acid,  the  membrane  removed,  and  the  swelling  reduced  by 
the  application  of  cold  compresses  saturated  with  plain  water,  or,  better, 
with  dilute  lead  water.  After  the  removal  of  the  membrane,  subnitrate 
of  bismuth  has  been  dusted  upon  the  surface  and  yielded  good  results. 
Quinine  has  been  used  in  the  same  way, — ^a  doubtftil  expedient.  The 
presence  of  corneal  complications  calls  for  the  same  treatment  as  that 
described  under  ophthalmia  neonatorum. 

DIPHTHERITIC  OPHTHALMIA. 

Synonymes. — Diphtheritic  conjunctivitis.  Diphtheria  of  the  oonjunctiva* 

Definition. — This  is  characterized  by  a  board-like,  very  painful  swelling 
of  the  lids;  a  scanty  sero-purulent  or  sanious  discharge;  an  exudation 
within  the  layers  of  the  conjunctiva,  which  leads  to  death  of  the  invaded 
tissues,  and  tends  by  spreading  to  the  ocular  conjunctiva  and  by  pressure  to 
destroy  the  nutrition  of  the  cornea. 

Etiology. — The  disease  is  contagious,  and  may  originate  from  a  similar 
case  or  arise  in  the  course  of  a  puinilent  conjunctivitis:  it  has  occurred, 
though  rarely,  with  ophthalmia  neonatonim.  In  certain  localities  in  the 
south  of  France  and  the  north  of  Germany  it  is  endemic.  It  appears  at 
times  in  connection  wnth  eczema  of  the  face  and  borders  of  the  lids,  and,  espe- 
cially in  the  discrete  form,  is  an  occasional  accompaniment  of  some  acute  ill- 
ness like  scarlet  fever  or  measles,  when  the  diphtheritic  type  of  the  inflam- 
mation lx?come3  engrafted  upon  the  conjunctiva.  Finally,  the  most  severe 
forms  of  the  disease  are  seen  during  epidemics  of  diphtheria,  and  it  may  be 
j)art  of  a  process  which  passes  from  the  nose  to  the  conjunctiva,  or  be  due 
to  direct  inoculation  with  the  diphtheritic  poison.  The  cause  of  the  disease 
is  to  be  sought  in  the  presence  of  the  micro-organism  which  is  the  probable 
origin  of  the  diphtheritic  process.  The  disease  is  commonest  between  the 
ages  of  two  and  eight  years,  and  is  rare  in  young  infants. 

Pathology. — The  condition  varies  accordingly  as  the  inflammation  is 
superficial,  or  deep  and  parenchymatous.  In  the  former  class  the  dam« 
aged  blood-vessels  i>our  out  an  exudation  rich  in  albumen,  which  saturates 
the  dead  epithelial  cells,  forming  a  coarse  mesh-work,  while  the  subepi- 
thelial layer  is  invaded  by  fibrin  and  leucocytes.  In  the  parenchymatous 
form  a  greater  extent  of  tissue  is  affected,  and  there  are  coagulation  and 
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ium  not  only  of  the  epithelial  hut  ali*o  of  the  (]ot'i>cr  stnietures.  After 
the  extnisioii  of  the  iTieml>mtu%  liealing  fK-eLii-i;;  ihruiigli  gmmilatioQ-tisynp, 
dlh  the  formation  of  cieatriees.  Horner  has  eoni])areil  the  process  to  the 
destruction  prmltiecxl  by  a  severe  Hme-buni.  The  invasion  of  the  niueous 
mmbmnc  in  this  disorder  is  assiK'iatetl  with  bacteria,  and  clusters  of  miero- 
(SOci|  aa  in  diplitheria  elsewbere^  ^re  found. 

Symptoms. — The  pateties  either  ajvpcar  in  a  discrete  form,  or  the  menu- 
covers  the  whole  inner  surface  of  tlie  lids,  and  more  rarely,  in  the 
[  fevere  oonliuent  varieties^,  extends  to  the  ocmlar 
fjjnjunetiva.    The  lids  aresw*olIen,  veiy  painful, 
board'like  in  hardue^s,  and  eversion  is  wcll-nigli 
^  impossible.     The  false  nienibraiie  is  of  a  dnll- 
gniyish  appea ranee,  is  torn  off  only  with  difti- 

Italty,  leaving  Ix-neath  a  raw  and  bleeding  suriace 
if  the  process  is  su[>crticiab  Init  if  it  is  det^p  the 
aobjacent  structure  is  pide  and  iiifiltrate<l,  und 
when  cut  into  may  be  auaiuic  and   laixlaceons, 
L  If  tlie  diphtheritic  inflaramation  has  been  en- 
Hfnifted  upon  a  case  of  purulent  eonjunetivitiX 
the  abundant  stx'i'etion  ceases^  or  beeunies  thin, 
irritating,  and  sanious.     More  than  in  any  other 
disease  of  the  eye  the  nutrition  of  the  cornea  is 
threatened,  and  all  the  destructive  tendencies 
dt^Tibed  with  ophtlialmia  neonatorum  are  ai>- 
paivnt.     In  the  severe  cases  sloughing  of  the  cornea  is  almost  inevitable, 
v^enming  on  witli  such  rapidity  that  destruction  may  take  place  in  twunty- 
Hribor  hours.     The  diphtheritic  inflammation  may  be  primary  on  the  con- 
^PjOIKitiva,  or  l>e  part  of  a  prcK^ess  which  is  seen  also  in  the  nose  and  the  naso- 
pharynx.   If  the  skin  of  the  face  is  the  seat  of  eezematous  ulcerations,  these 
»tW)  are  attacked  and  covered  with  patches  of  false  mend)mne. 
Rt^tlessness,  fever,  generally  Uiglier  in  the  eveninj^,  alimentary  derauge- 
OOits,  and  ner\'0us  phenomena  are  the  usual  constitutional  disturbances ; 
<*ven  fatal  cases  are  on  record.     When  healing  occure,  the  cornea  is  found 
almost  invariably  to  have  sutfered,  and  leucomata,  adherent  or  otherwise, 
may  be  expected.     Conjunctival  cicatrices  fiirm,  and  even  extensive  sym- 
H  Wephamn.    In  a  remarkable  case  which  I  have  described,  in  addition  to  the 
P    damage  to  the  cornea  the  patient  exhibited  a  series  of  nervous  phenomena 
I       Pegrmbling  catalepsy.* 

■  Dia^osifl. — This  disorder  should  be  distinguished  from  croupous 
^m  ophthalmia  and  from  cases  of  purulent  ophthalmia  in  which  coagulation 
V  o(  tlie  secretion  takes  place,  with  which  latter  affection  it  has  nothing  in 
f       otMnmoD.     In  croupous  ophthalmia  the  lids  are  supple  and  painless,  the 


Diphtheritic   ophlhalmm. 
dreii's  HuHpltal  ) 
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*  Peppcr'i  System  of  Medicine,  v.  316,  articie  m  "  Catalepsy,"  by  Cbtirles  K.  MilK 
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exudation  superficial  and  easily  peeled  off,  the  surface  soft  and  oongestedy  the 
cornea  usually  free  from  injury.  In  diphtheritic  ophthalmia  the  lids  are 
hanl  and  painful,  and  the  exudation  removed  with  difficulty,  leaving  be- 
neath a  pallid  and  ragged  surface,  while  the  whole  process  tends  to  mortifi- 
cation of  the  invaded  tissues  and  destruction  of  the  cornea.  The  presence 
of  an  abundant  secretion  is  the  distinguishing  feature  in  cases  of  purulent 
conjunctivitis.* 

Treatment. — During  the  earlier  stages  the  best  local  measures  are  cold 
comprc>*scs  applied  in  the  manner  already  described.  If,  however,  the 
corneal  involvement  is  imminent,  or  already  at  hand,  hot  compresses  are  to 
be  employed  frequently  for  ten  to  twenty  minutes  at  a  time,  or  even,  as  I 
did  in  one  of  my  own  cases,  well-nigh  continuously.  The  eyes  should  be 
frequently  cleansed  with  a  solution  of  lx>ric  acid  or  bichloride  of  mercury 
(one  to  eight  thousand),  and  atropine  drops  instilled  three  times  a  day,  for 
which,  if  the  ulceration  of  the  cornea  is  peripheral,  eserine  may  be  substi- 
tuted. Scarification  of  the  conjunctiva,  on  account  of  the  speedy  infectioD 
of  the  spots,  is  not  advisable,  and  bleeding  from  the  temple  in  young  chil- 
dren is  to  be  avoided.  Besides  the  collyria  mentioned,  solutions  of  sali- 
cylic acid  and  carbolic  acid  have  found  favor.  Vossius*  has  recommended 
a  four-per-ceut.  solution  of  salicylic  acid  in  glycerin  to  be  painted  every 
half-hour  upon  the  conjunctiva.  Fieuzal  *  uses  the  simultaneous  application 
of  lemon-juice,  which  is  then  washed  away,  and  a  two-per-cent  solution  of 
nitrate;  and  Abadie*  speaks  of  the  application  of  citric^acid  ointment  as 
preferable  to  the  antiseptics.  Galezowski  *  has  employed  oleum  cadini  (one 
to  ten),  Tweedy  quinine,  and  Bergmeister  the  flowers  of  sulphur.  I  tried 
in  one  ease  powdercnl  boric  acid,  but  the  result  was  not  favorable.  In- 
ternally, the  most  useful  remedies  are  quinine,  iron,  and  mercury;  the 
former  should  be  given  in  suppositories,  the  iron  as  the  tincture  of  the 
chloride,  and  mercury  either  as  calomel  or  the  bichloride.  Of  the  latter, 
half  a  grain  daily  may  be  continued  for  days,  and  should  be  exhibited  in 
milk  or  water  hourly  in  the  dose  of  one-sixtieth  to  one-fortieth  of  a  grain 
to  children  from  three  to  six  years  of  age.  Milk  punch  may  be  added  if 
there  is  depi-ession,  and  if  naso-pharangeal  diphtheria  coexists  the  appro- 
priate ](K\i]  measures  are  to  be  used,  especially  as  Jacob!  •  has  advised  nasal 

*  I  have  (iLScribod  croupous  and  diphtheritic  ophthahnia  as  separate  forms  of  conjunc- 
tival innaintnation,  althoui^h  many  modern  writers,  like  Nettleship,  are  disinclined  to  main- 
tain the  classical  di>*tinction  of  A.  von  Gniofe,  which  has  also  been  insisted  upon  by  Do 
Wecker,  Tweedy,  Knapp,  and  others.  It  is  perfectly  true  that  cnmpous  inflammation  and 
superficial  diphtheritis,  here  as  elsewhere,  are  closely  n»lated,  and  Juler  has  examined  micro- 
scopically cases  of  diphtheritic  and  membninous  ophthalmia  and  in  each  found  closely 
similar  appi^arances ;  n(;vcrtheless,  although  cases  intermediate  between  the  two  classes 
occur,  a  sufficient  number  of  each  class  distinctly  marked  arise  to  render  the  maintenance 

'  of  the  differentiati<m  scientifically  worthy. 

*  Klin.  Monatsbl.  f.  Augenheilkunde,  November,  1881. 
»  Bull,  de  la  Clin.  Nat.  Ophth.,  vol.  vi.,  No.  2,  p.  57. 

♦  Ibid.  *  Ibid. 

•  Proceedings  of  the  Philadelphia  County  Medical  Society,  1888. 
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wjoctions  of  the  bichlorido  of  inorcun-,  one  grain  to  tlie  pint*  If  ooe  eye 
onlv  isattaeliLxl,  its  ff*lluw  sbould  Ije  guanled  hy  ii  hand  ago  io  young  cliil- 
drpo,  by  Buller*s  shield  in  older  cases.  The  patient  mast  be  isolated^  espe- 
rittllv  if  «*ther  cliildren  are  at  liaud  who  are  suffering  fi^om  facial  eczema  or 
iuj  form  of  catarrhal  ophtbaloiia. 

TrBERCLE  OF  THE  CoN.rrxcTiVA  is  a  manifestation  of  a  similar  affee- 
\oi*  llie  lymphatio  system  of  the  same  side,  and  by  preference  has  ita 
upon  the  palpebral  eoujuuetiva^  aud  rarely  upon  that  of  the  ghrbe 
Homer).  Examination  of  tiie  ycUovvish  masses  reveals  a  granular-like 
ue  with  giant  a?lls,  and  Fm-lis '  has  observed  the  presence  of  tubercle- 
[JmciIIi.  The  chief  symptoms  are  a  somewhat  resistiug  tbickeuingof  the 
llidi^aiid  uptm  the  eonjunctiva,  especially  between  the  tarsus  and  the  retro- 
folds,  yellow  is  1 1  or  gray-reti  miisses,  and  sometimes^  as  Klicim  ^  has 
ill  four  ca^MM,  ukeration  witli  a  lanlaceuus  floor.  A  decided  secretion 
Im  preaeat,  and  oceaaionally  swelling  of  the  tear-sac  and  of  tlje  neighboring 
Ilym|)hatic  glands;  the  nos<:^  may  alsi*  Ik- involved ;  general  tuberculosis  is 
[»metimes  absent.  The  ti*eatment  consists  in  excision  of  tlie  masses,  the 
ilvauo-cautery,  or  the  applicatioQ  of  iodoform  in  powder  or  salve.  A 
treatment  of  tonit^s,  aud  es|Kt^ially  arsenic,  is  lud Seated. 
Xerosls  CuNJrxcTiV-E. — Synonymes. — Keratonudaeia,  Ne<Tosis  cor- 
oetty  InfaDtlle  nkx^ration  of  the  cornea,  witli  Xerosis  of  the  conjunctiva. 

De^Dition. — This  tlisease  is  characterized  by  drying  of  the  conjunctiva 
and  destructive  ulceration  of  the  eurnca,  aud  usually  appears  in  infants 
under  one  year  of  age. 

Etiology. — Von  Graefe^  taught  tliat  this  disortler  was  dependent  upon 
phalitis,  a  position  wliich  is  no  luuger  tenalile  since  the  rescjarches  of 
3vvitz  *  and  Fritnl lander.*  It  occurs  only  iu  auicmic,  badly-nourished 
lividuals.  It  has  been  sc^n  accompanying  measles  aud  variola,  aud  is 
cially  citmniou  auiong  sickly  children  with  diarrlupaj  and  among  thosc^ 
i  of  homes  whose  hygienic  surroundings  are  bad,  Lelwr  found  aud 
[described  a  double  IjatHlluSy  but  the  researches  of  Weeks,*^  Sattler,  and  others 
!  failed  to  e«uitinn  this  microbe  as  the  cause  of  tlie  dis€»ase. 
'Bymptoms. — Iu  the  Ijcginuing  there  is  tx)ujunctival  ctuigestiou,  witli 
lidimuation,  but  the  }>eculiarity  of  tlie  disorder  is  the  dryness  and  lack- 
litttnr  appearance  of  the  conjuuctiva,  with  the  ibrmation  oi*  cheesy  flakes, 
while  the  ocular  eonjunctiva  becomes  dry,  greasy,  and  is  thrown  iuto  fVilds, 
Agmy  Ixaze  nijudly  turuing  into  ulceration  ap[>ears  iu  the  c*truea,  folluweil 
by  iavolvemeut  of  the  iris,  with  the  formation  of  hypopyon.     Perforation 


'  Ab^tTftCt  10  Archive  of  Ophthalmology^  1887. 
»  >Ium-h,  Med.  Wochenschr.,  1886,  Nos.  13  and  U. 
»  An-hiv  f.  Ophth.,  Bd,  xii.  AUh.  ii.  p,  260. 

•  ArehW  r.  Fsycb.  u.  Nervenk,,  Bd.  iL  S.  88f> ;  Bd.  iii.  S.  162. 
»  Berlin.  Klin^  W*>chenst:hr,  1883,  No.  6,  S.  m. 

•  Afi^hive^  lit'  Uphlhalmulogy,  ISm,  vol.  3tv.  p*  a32» 
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and  destruction  of  the  eyeball  may  ref^nlt.    Both  eyes,  as  a  ndo,  are  affected 
— one  earhiT  than  tlte  other. 

Prog-nosis. — ^This  is  very  imfavorable,  not  only  in  so  far  as  the  €ye  ii 
con(-erned»  but  n\m  in  regsuTl  to  the  lives  of  tlie  patients  :  they  usually  dii 
of  the  wasting  di^^ease  which  has  occasioned  the  trouble,  or  of  an  iutercurrea 
pQeumonia* 

Treatment. — This  re«olve-s  itnu^lfj  Ije^^idci^  tlie  lix-al  nieasures  of  eleanli 
ne.s:^,  with  antiseptic  washes  and  the  use  of  atropine,  into  the  udniiuistratioi 
of  sueh  internal  reniedies  as  are  called  for  by  the  general  state  of  tin 
patient. 

Essential  Shrinking  of  the  C Conjunctiva  is  a  rare  disease,  ii 
wliieh  this  membraue  atrophies  and  nndergoes  etjutraetion  until  the  con- 
junctival cul-de-sae  disappears  and  tb» 
free  bonlers  of  the  lids  are  fixed  to  thi 
ball  ;  through  exixjsure  the  c<:»roea  be 
ooraes  dry  and  opaque.    The  process  hm 
been   mistakeu   for  ^nmular  lids^  will 
which,  however,  it  htis  no  ass<x?iation 
Some  have  believed  this  to  be  a  form  ol 
peoipliigus  of  the  conjunctiva,  and  Net* 
tleship  (/oc.  cit.)  hits  seen  this  eonditioc 
aet^ompany  an  ontbix^ak  of  general  pena^- 
phigus.     In  otfier  cases   no  ass^x-iattoil 
of  this  kind  was  ibuud,  and  Jider'  thinki 
essential  shrinking  of  the  conjunctiva  and 
pemphigus  quite  distinct  pix^cesses  ;  then^ 
is  occasional  coincidence  of  the  two  affoo 
tions  in  the  same  patient.     I  have  ob- 
served an  instance  of  this  character  ifl 
a  child  the  subject  of  hereditary  syphilis,  who  died  of  i>hthisis.^ 

Treatment.— *This  avails  but  little.  It  has  Ijccn  attempted  to  keep  tht 
conjnnetiva  moist  with  glycerin,  and  rabbit's  coujunetiva  has  been  trans- 
planti\l,  but  without  result. 

Pemphiuus  of  tile  C'onjunctiva  is  a  rare  affection,  characterized 
by  the  formation  of  bullEB  associated  W'ith  pain  and  lachrymation,  and,  after 
soeceediug  attacks,  degeneration  and  cicatrization  of  the  conjunctiva.  It  ifl 
doubtful  whether  this  octnirs  as  an  independent  disorder  ;  it  is  usually  seen 
in  connection  with  pemphigus  of  the  rest  of  the  body.  The  course  of  the 
disease^  which  tends  to  r€'cur  from  time  to  time,  is  destructive  to  the  nutri-* 
tion  of  the  conjunct i%^i,  and  later  of  the  cornea.  The  former  undergoes 
cicatricial  cliauge  and  may  grow  fast  to  the  ball  ;  tlie  latter  becomes  opaque 
and  staphylomatous*     Interesting  examples  of  this  affection  in   children. 


From  tt  phoioKrixprii  mi  u  patient  smfToHng 
froiD.  esseniiiil  shrinking  of  the  oonjuneciva. 
(Chndren's  Hospital.^ 


*  Tninsttc tions  of  the  Ophthftlrnological  Society  of  the  Unit<?d  Kin^dom^  1886. 

•  Transactioaa  of  the  Pathologiciil  Society  of  Philadulphia,  vol.  xiiL 
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wbeen  reported  by  Cobn,'  by  Raeiimler,-  :iiid,  in  this  country ,  by  Tillcy,'* 
who  has  well  dt*j^-riLHtl  uuv  of  the  thrive  Auieririin  cases. 

Treatment* — Thi^  is  practictilly  of  no  avail.  Higbt,  if  lost  through 
this  disease,  cannot  he  restoit^d,  am!  the  liest  that  tiui  he  awomplisliecl  is 
lelicf  of  the  Im^al  irritation. 
I  X£ltOHl8  (Xemplithabuo!?)  is  the  uanic  emjrloyed  by  systematic  writers 
^Lto  describe  the  dry,  lustivless,  and  shrunken-  api>earauce  of  the  conjnnctiva 
^■irhid]  may  appear  either  in  tlie  parenehymatoiLs  or  in  tlie  epithelial  form, 
^FThe  former  variety  tXH-uri*  lUKler  the  intluenee  of  trachoma  and  jiemphigus» 
I  «r  io  the  fomi  of  a  primary  disease  jnst  des^Tilxnl  a^*  essential  shrinking  of 
th«!  conjunctiva.  The  epithelial  type  of  the  di^>nh'r  is  seeu  with  itifaotile 
OKT06JS  of  the  corneii  (iKige  91)),  and  iu  debilitated  subjeeti?,  accompamed 
W  night-blind m^ss  (whirh  see). 

Lltus  of  the  CoNjrx(TiVA  occurs  as  a  primary  disease  or  extends 
to  the  membrane  from  the  surrounding  integument  ([>age  GO).  It  apixTU^s 
ia  the  form  of  red,  gmnulation-like  patches.  In  a  case  reported  by  ( Jrand- 
mont,*  iDoculation  experiments  with  the  excisetl  gro^vth  n^ultLii  in  ap- 
pearances similar  to  those  pnxlueed  where  tubereuloits  hiimau  hiug  was 
employed, 

Amvloib  DBnBNERATiON  OF  THE  CoNJiTNCTiVA  IS  a  rare  disi>rder, 
b  which  pale-yeUowish  masst^s  appear  cldeHy  in  the  pa![K4)ral  fonjtuictiva. 
Il  has  been  supposed  to  arise  from  granular  oplithahnia,  butj  arwutliug  to 
RMhlmanii^  these  growdis  are  iude|HMrdent  of  trachoma.  They  disappear 
aAer  extiqiation,  which  is  the  proixn*  tix^atment,  and  their  stntettire  is  the 
aune  Ofi  tliat  of  lym|>hoid  tumors  iu  which  a  hyaline  degeueratiou  niay  be 
fiiaiid,  which  is  in  all  probability  an  antwedent  condition, 

Chhmosis  of  the  CoNJUNcriVA  o€C!urs  w^hen  the  councctive-tissue 

yer  ig  distemk'd  with  serum,  and   is  often  associated  with  intlammatory 

e.     It   is  mostly  a  s\  rnjitom  of  some  other  disease*, — for  example, 

ictite  coajnnetivitis,  elioroiditis,  iritis,  or  orbital  celhditis.    Severe  a^dema  of 

conjunctiva,  with  gi'eat  swelling  and  hyprfemia,  may  apjiear  witliont  any 

nt  cause  and  with  markt^  suddenness.     In  paralysis  of  (he  external 

«tmlgbt  muscles  the  overlying  conjunctiva  is  often  decidedly  cedematous  and 

be  au  early  symptom  of  such  an  acx-ident.     I  have  s<x^u  acute  chemtj- 

hi  young  adults  follow  the  administration  of  ast^iniding  doses  of  iodide 

of  potassium y  and  in  one  instance  succeed  a  geueml  outbreak  of  urticaria. 

Treatment. ^ — The  swelling  may  l>e  reducfd  by  ttie  application  of  cold, 
|»*ibly  by  pricking  the  tissues,  and  later  by  the  use  of  sume  astriugent,  like 
•lom. 

Hemorrhage  from  the  Conjunctiva, — ^This  usually  occurs  as  an 


*  Abst  in  Archives  of  Ophthalmology,  1886|  p.  120. 

*  Klin.  Monut>bl,  f.  Aiiet-nhtMlkunde,  vol.  xxiii.  p,  829. 
>  American  Joumal  of  U^htludmology.  June,  1887. 

*  Annunl  of  th*?  UiiU't^mil  Metikiil  SeiencPii,  I8sy,  vol.  iv. 

*  AmcTicttn  Jouruul  ot  Ophlhalniolr>gy^  December,  1887. 
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.-•r-.i .  rui.  *ts  ix'u^irii  the  conjunctiva  sclerae,  the  meshes  of  the  connective 
:r»<^t:  ««>:iv^  iiii.^i  with  blood-clot  as  the  result  of  some  violent  straining 
i*i:-  t;£  i  'jiir".y<ai  «:t  whooping-cough.  It  may  arise  from  injury  or  with- 
in •.  'Ov:m:s  j:ftu:?e.  ami  has  been  seen  occurring  si>ontaneously  about  the 
tK'tj^ria^  jlKvii  lu  young  girls.  Pomeroy '  has  recorded  a  well-nigh  fatal 
jfet'ti*.  rr*iai^  :i.ul«>wiug  the  instillation  of  nitrate  of  silver,  and  Schmidt- 
H:^!!^**^^  *  Jas>  ?eeu  dtttth  follow  hemorrhage  from  this  membrane,  but  the 
:*U2<  ji  :ac  bleeJiug  was  not  determined.  Ordinarily,  subconjunctival 
*^aji^'rrtiai:t»  will  sube>ide  by  absorption,  and  requires  no  treatment. 

'.*»**is>ui?.M  is  a  hypertrophic  fold  of  conjunctiva  extending  from  the 
•.i*n«sHK'o  H  the  ^lobe  towards  the  wlge  of  the  cornea.  It  varies  in  color 
uf%i  iiictkues^  dKwnliug  to  the  amount  of  hypertrophy  and  the  presence  of 
>»  vv;- .t>6<i>.  Its  inoeit  frequent  situation,  corresponding  to  the  course  of 
i»\  ^\vi  iui?^'U's  is  at  the  inner  side  of  the  eyeball,  more  rarely  at  the  outer, 
^i»%  .  vcx^iii'ually  at  the  upper  or  lower.  The  disease,  never  of  frequent 
x\  -4.  .**K>.\  :>  mre  iu  children.  Individuals  whose  occupation  exposes  them 
V  >x  ;^iu  tijiirus  ot'  the  eye  are  predisi)osed  to  its  formation.  Ponoet  has 
i«><.*;\.u  uuo^bts  in  ix)nnection  with  the  formation  of  pterj'gia.  They 
v-,wv.^»i*»i^  ii»st'  as  the  result  of  a  blennorrhoea,  during  which  the  oon- 
..,.>...>  Ufts^  KwQie  attached  to  a  corneal  ulcer.  Knapp  (foe.  ait.)  has  re- 
^  .*iv»  u%,  >tK'U  v.*ase  where  the  pterygium  had  the  superior  situation  after 
*^.v..ou*  Vkiiiiiiluiia.  Thickenings  of  the  conjunctival  membrane  in  all 
w  «vu.iux  ^:s<ifil>liuj:  pter\'gium  have  been  dt^scribed  as  congenital  affections, 
.u  «K  x*v.i  .t*c<\  rwvnlcd  by  Strawbridge,^  the  growth  sprang  from  the 
>^.x.  va»»*4.>Mi:v  Aud  wvcrod  the  corneae  to  fully  one-half  their  surface. 
'  -^v  i«^»tit«vui  s\*"*tsts  either  in  excision,  transplantation,  strangulation  by 
^,>.*.v   ^   %  ii;<*iirvv  v^r  evulsion  as  recommended  by  Prince. 

•^v^x^  ,*^'  VMi:  Conjunctiva. — As  congenital  forms,  angiomas, 
\  ^.^)^%K..^*u«cx  skmH^id  growths,  and  pigmented  spots  have  been  de- 
x...\^^  VtiKNri^'X  ihe  latter  may  be  congenital,  it  should  be  remembered 
•w^  *K/  •I'v'v^^  *:^*xT  the  healing  of  variolous  pustules  when  they  occur 
..V,.   *K    XV  i.v^v^^^    The  otiier  tumors  which  have  their  habitat  upon  the 

J^ ^v\*  *v  >:}>>«».  fibrt>ma,  osteoma,  jiapilloma,  and  sarcoma.    Lipoma, 

^ss.o:*h:  •  \  .'^i^  iJrdofe,  apj>ears  to  be  most  common  in  the  region  between 
*K  v^fNX'vx  !^»Ni  tJH'  external  rectus,  and  may  be  mistaken  for  the  dermoid 
.^  ^wV  K.vvK-A  l>stoi>mas  appear  as  small  nodules  of  bone  surrounded 
vv  4^.  ,fc\vi  liiw  «vnmvtive  tissue  (Snell,  S(»hweigger).  Loring*  saw  a  case 
^^  >  .V  a^u;t>^  in  a  child  eight  months  old.  Papilloma  arises  from  the  limbus 
x^.'  -  ^H  a:*.  1  have  seen  one  instance  apparently  follow  a  burn  of  the  con- 
iUA>«-N*.*    l\-8t!«vrvi  have  been  extract<^K3  from  the  sulxx)njunctival  tissue 

^  No^  York  M^iioiil  Uooord,  August  20,  1887. 

t  Kh«    MouHt^bl.  f.  Auir^nheilkunde,  October,  1887. 

,  i^^nMiolions  of  the  American  Ophthalmologicul  Society,  1873-1870,  vd.  ii.  p.  886. 

•  An'hivo'*  of  Ophthalmology,  1888,  p.  628. 

•  J^n^ctions  of  the  Pathological  Society  of  Philadelphia,  1886. 
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of  children  l»y  MaknH'ki,^  Hirst*liberg/  aod  other's.  Sarconia,  both  of  the 
pigmetited  aiul  the  iiiipigmeoteil  variety,  oeeurs,  usually  the  fVjnuer,  and  gen- 
CfilJy  arising  fi-uni  the  bulbar  coujunetiva.  Fieleheufeld  ^  has  tlescrilx'd  an 
DDpi|:aient4L'd  sarooma  of  the  eon j unci iva  [laliwhrarnm  iti  a  lii^irl  of  sixteen.* 
Treatment.^ — Excision  of  the^^  growths  is  the  only  treatnieotj  either 
alooe  or  in  ailditiuD  to  cauterization  of  their  bases.  In  sarc*oina  of  the  eou- 
juiwliva  it  will  be  oecessary  to  disciuvs  the  propriety  of  enucleation  of  the 
rtitire  eye. 


AFFECTIOKS  OF  THE  CORNEA. 

Equal  in  importance  to  the  group  of  disease^s  just  concluded  are  the 
ions  of  the  eoruea.     In  Horner  s  statistics  they  ^institute  twenty-s*nTn 
two-ti^-nths  |ier  cent  of  the  whole  number,  and  among  one  thousand 
en  hnndre<l  and  eight  ret^>rdefl  eases  in  the  Children's  Hospital  of  Uiis 
ity  twenty-five  and  six-tcuths  |ier  cent,  were  treated  for  the  various  dis- 
'iirders  of  the  corm?a.     Many  ty j>es  of  corneal   iuflamniatiou  exist,  and,  al- 
though it  is  customary  to  divide  these  dist'ases  into  suitable  groups,  it  is  by 
means  possible  to  refer  in  em'h  instance  to  one  or  other  of  these  divisions, 
uder  the  general  term  keratitis  we  include  the  divers  forms  of  iuHamma- 
iry  affec-tions  of  the  cornea,  and  to  all  of  them,  if  ulcemtion  is  present, 
in  well-marked  symptoms  belong,— pai n,  congestion  of  the  vessels  of 
fte  cireumcorneal  area,  photophobia  and   blepharospasm,  and  loss  of  the 
nee  or  transparency  of  tlie  cornea. 


PHLYCTENULAR    KEKATITIS. 

Synonymes. — Strumous  keratitis,  Pustular  keratitis,  Vesicular  kera- 
tit)& 

Definition. — ^This  is  charactcrizetl  by  the  formation  upon  some  portion 
of  the  cornea  of  small  papules  or  pustules,  and  is  acrompanied  by  dread 
of  li^t  and  blephan  ►spasuL 

Etiologry.— The  disease  is  quite  constantly  st^n  in  strumous  subjects. 
It  often  follows  in  the  wake  of  an  attack  of  measles  or  other  acute  ex- 
mtliem*  It  is  distinctly  umler  the  iuHnenct^'  of  climate,  and  is  usually  ag- 
by  warm,  moist  weather.  Micro-organisms  probably  play  a  rdte 
iufteprudtiction,  and  Burchardt*  has  dt^criht'*!  nxvi  which  greatly  resembled 
the  ctK^us  flavus  desideus  (Fluegge)  ami  to  which  he  attribntetl  a  causative 
•ctioti,  Tliere  is  a  close  c<mnei^tion  between  this  form  of  keratitis  and  in- 
ftunraatory  lesions  existing  in  the  nasal  fossa  which  are  the  souitc  of  an 

'  AbiL  in  Anrhivea  of  OphtbHlmijlt>£ry,  1884,  p.  484. 

*  Central biiitt  t  pmkt.  Augenhcilkunde,  June,  1879. 

*  Ibid,,  Apnl,  1888. 
*Pcir«Tphililir  difet'iiMife  of  ibe  cnnjiinctivti,  i^p^  Diseuges  of  tbe  Eyelids,  page  67. 

*  QentimibliiU  f.  pntkt.  Augeniieilkimd«,  Ft*bmiiry,  1S87. 
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infectious  pus.  Thus,  in  twenty-six  observations  Augagneur*  found  the 
phlyctenules  on  the  cornea  succeeded  a  rhinitis  of  this  character.  Martin* 
has  attempted  to  demonstrate  a  relation  between  keratitis  and  astigmatism. 

Symptoms. — The  phlyctenules,  which  consist  in  the  early  stage  of 
minute  subepithelial  collections  of  round  cells,  appear  upon  the  cornea 
usually  at  or  near  the  corneo-scleral  junction.  They  vary  in  size  from  a 
poppy-seed  to  a  millet-seed  ;  their  tops,  at  first  gray,  speedily  grow  yellow, 
break  down,  and  form  superficial  ulcers.  They  are  accom))anied  by  decided 
local  congestion,  lucreased  lachrymation,  and  photophobia.  The  pal])ebral 
conjunctiva,  always  hyperajmic,  may  remain  translucent  and  bathed  in  tears^ 
or  the  disorder  is  not  infrequently  accompanied  by  muco-purulent  discharge 
and  a  velvety  condition  of  the  conjunctiva,  under  which  circumstance  it  is 
spoken  of  as  phlydennlar  keratUis  with  catan*h.  When  the  photophobia  is 
severe,  the  (;hild  buries  its  head  deeply  in  the  bedclothes;  the  lids  are  spas- 
modically doscil,  rendering  inspection  of  the  eye  difficult,  at  times  well-nigh 
imi)ossible.  The  dread  of  light  and  the  blepharospasm  are  probably  due  to 
dii-ect  irritation  of  the  corneal  nerves,  as  IwanofF  found  the  cellular  infiltra- 
tion situated  along  the  coui-se  of  the  nerves.  The  pustule,  when  it  breaks 
down,  forms  a  phlyctenular  ulcer,  which  may  remain  at  its  original  seat 
near  tlie  margin,  or  creep  towaixls  the  centre  of  the  cornea,  followed  by  a 
bundle  of  thickly-crowded  blood-vessels  (fascicular  keratitis).  These,  when 
the  ulcer  heals,  disappear,  but  a  stripe  of  opacity  remains.  Under  the 
name  marginal  keratitis  a  variety  of  this  inflammation  exists  where  numer- 
ous phlyctenules  extend  along  the  rim  of  the  cornea,  giving  rise  to  a  process 
which  may  cease  here,  or  may  by  further  invasion  produce  vascular  ulcers. 
More  dangerous  than  any  of  the  other  varieties  is  the  formation  of  a  single 
pustule  just  at  the  corneal  boixler,  which  s|)eedily  ulcerates  and  is  surrounded 
by  a  yellow  area  of  infiltration,  with  a  strong  tendency  to  perforate.  If 
these  infiannnations  constantly  recur,  the  cornea  becomes  clouded,  uneven 
fix)m  loSvS  of  epithelium,  and  covered  by  numerous  superficial  vessels,  the 
whole  forming  the  su-i'alled  phlyctenular  panniis. 

Diagrnosis. — This  presents  no  difficulties,  the  appearance  by  direct 
insjxH'tiou  ivndering  the  natuiv  of  the  disi'a.se  evident. 

Progrnosis. — The  coui'se  varies  gix.'atly ;  in  mild  cases  healing  take^ 
place  with  only  a  Ai^ht  loss  of  substance,  and  the  ivsulting  scar  is  scaixxjly 
discernible.  Xot  so  with  the  st»veiv  ibrms,  in  which  there  has  been  decided 
loss  of  substance  and  a  distinct  siiu*-tissue  ivniains,  or  in  which  deep  ulcer- 
ation with  jK'rforation  oniii-s,  or  wlieiv  constant ly-i\H.*urring  vascular  ulcera- 
tion leaves  an  uneven  autl  rougliencnl  surfatv.  In  childrt»n  of  the  strumous 
type,  es}xx'ially  if  their  surroundings  aiv  untiivonible,  phlyctenular  keratitis 
may  be  one  of  the  most  sUibbt)rn  of  iH)nKnd  disi^ast^s. 

Treatment. — In  oixler  to  make  a  thorough  application  of  the  local 

1  Recueil  d'Ophtalmoloc:io,  OotoWr,  1888,  p.  031. 

'  Annalos  d'Oculistique,  toiu.  xo.  pp.  14,  \'(i ;  umi.  xci.  pp.  44,  209. 
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Iks,  the  rhiUrs  hend  should  he  txikeii   I m 'tween  the  *?iir*z;e<»irs  knees, 

ile  the  attendant  holds  the  hands  and  ImkIv,  and  the  lids  are  se|mnited  : 

tlieooraea  will  usually  roll  out  of  sight,  hut  may  gratlually  Ik*  coaxed  into 

viiw*    Suraetimes  a  lid-elevator  is  usi-tid,  and  a  few  whitfi?  of  ether  or 

of  chloroform  may  be  iieeessary.     If  niueh  seeretit»n  is  present,  horie  aeid 

»ltitioD   is   to   be   employed,  and   atropine   drops    sufficient   to   mahitaiii 

mydria.'fis.      Coeaine,  judieiously   used,    will    allay   the   photophobia,   but 

fts  Ci>ntiouon.s  applieation  when  enrneal  nleers  exist   is  to  be  <lepre<-attHl 

Later,  an  ointment  of  the  yellow  oxide  of  mertany,  either  witli  or  witliout 

the  addition  of  atropine,  or  calomel,  pmvidetl  no  form  of  iodide  is  i:»eing  ex^ 

hibitwl,  dusted  into  the  c<nijun(iiva,  may  be  emplnyeiL     The  vycs  sliould  l>e 

pnitiT'ted  with  goggles,  and  the  eh i Id  eueouragt\l  not  to  liury  its  head  in  the 

lifilelotlies.      The   best   possible   hygienic  surroundings  must   l>e  obtained, 

with  fresh  air  and   wholesome   food.     Ccjd-liver  oil,  iron,  quinine,  often 

suitably  given  witli  pepsin,  and   arsenie,  are  the  most  aet^ptalde  internal 

n^medles,     Donehing  the  eyes  with  cold  water  will  HuLdue  the  dread  of 

and  touehing  the  nleeratttl  external   eonmiissure,  whieli  almost   in- 

mbly  exists  in  tht*se  eases,  with  a  crystal  of  bluest  one,  as  K  oiler  {loc, 

at)  has  suggested,  lieljis  to  relieve  the  blepharosi*asm.     The  urine  should 

he  e.\amined  in  all  these  cases;  and  scrupulous  attention  to  the  condition 

of  the  alimentary  canal  is  an  inijiortant  factor  in  tlie  treatment.     If  riiinitis 

is  present,  this  must  be  attendeil  to:   for  this  pin  pose  Augagnenr  employs 

a  jjowder  comjioscd  of  etpial  parts  of  pulverized  camphor,  horie  aeid,  aud 

sibnitrate  of  bismuth.     I  ean  rct^juimend  tins  treatment,  especially  if  the 

tkaad  Cissje   are   thoroughly   eleanstd    with    DoIx^lTs   solution    before    the 

ioflufflation  of  this  jJOwder.     In  stublx>rn  forms  of  recurring  vascndar  uleer 

i&d  deep  ulceration,  the  nse  of  the  therm o-ea utery  in  the  maimer  later 

<fenriUtl  is  productive  of  excellent  i-esidts.     After  healing,  any  refmctioa- 

trmr  should  be  corrected. 


CORNEAL   ULCKRSv 

In  addition  to  the  varieties  of  corneal  ulcers  just  described,  others 
remain  which  may  l>e  classified  under  four  headings : 

1.  Smalt  Oenlral  Ulcen — This  appears  as  a  gray  i>r  gray-wbite  opacity 
in  tht*  centre  of  the  cornea,  and  is  not  acrompanied  by  nmeli  vasc:ularity 
urdnntlof  light.     The  elevation  is  sliglitly  cone-sha[>cd  until  the  whitish 

\  bniiks  down  into  a  shallow  depression.  Usually  single,  tliis  form  of 
er  may  Ije  nmltijde,  ami  uuder  any  cireunistant^es  it  tends  to  rtx-nr.  It  is 
tmk  in  young  children  wlio  have  been  jKiorly  nourished  and  are  of  a  stru- 
mriiB  habit.  While  healing  generally  oit'urs  with  promptness,  the  tendency 
h  m-urreoce  lcavi*s  i»enoanent  opacity,  which,  from  its  central  situation, 
/seriouBly  impair  vision.  If  uegkvttHb  au<l  in  patients  of  bad  nutrition, 
i\\\%  ulcer  i»ccasionally  forms  an  abscess  of  the  cornea. 

2.  Ejccfimkd  or  Gouged-oid  Uk€i\ — This  form  of  nicer,  often  seen  in 
diikirvn,  most  ttxaiblesome  because  it  ia  so  rebellions  to  treatment,  has  its 
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seat  near  the  corneal  margin.  Its  presc^nee  may  be  entirely  overlooked,  on 
account  of  the  abst^occ  of  congestion,  and  bet^nse  in  apiiearanoe  it  is  a  small 
punched -out  exmv^atkuK  with  transparent  bottom  and  free  from  any  o]»aqiie 
SuiToundmg  infiltration.  The  disease  probably  depends  upon  some  failure 
in  the  nutrition  of  the  cornea  due  to  nervous  distuiimnce.  Wlien  healing 
is  about  to  take  place,  the  floor  of  the  ulcer  loses  its  transluceucy  and  a  few 
vessels  of  repair  pass  to  its  margin, 

3.  Shaiiow  Ct'tdral  Ulcer. — In  a  certain  number  of  <^ses  a  shallow 
nearly  central  ulcer  a|>i*ears,  with  a  slightly  tiirbrd  base,  unattended  wiih 
any  etmsidcmblc  pain  or  photophobia.  It  is  essentially  chronic  iii  its 
course,  and  wlien  healing  finally  takes  place  a  faintly  opaque  facet  remains. 
It  is  found  in  anxemic  or  scrofulous  patients,  and  is  occasionally  seen  in 
subjects  of  long-standing  granular  lids. 

4,  Infedifif/  or  iSioughiug  Uker  {Faruirnt  Ktraiitw). — I'lcers  unattended 
by  vessels  of  repair,  which  spread  witlely  from  one  bonier  and  l>ecome 
readily  ooniplicatcd  with  hypo[)yon  and  iritis^  and  which  are  often  the  re- 
sult of  a  trifling  injury^  usually  affk*t  elderly  jx^oplc  and  those  whose  nutri- 
tion is  de|>rcssetl.  M4:>st  important  among  these  are  tlic  m^rpiginonii  or  creep' 
ing  uleer  of  Saemisch,  and  the  circular  idcer.  But  sloughing  ulcers  are  not 
confined  to  agwl  subjects :  the  small  central  ulcer,  as  already  notetl,  rnay 
spivad  and  form  an  abscess.  Usually  in  the  mrly  stage  a  nearly  central 
gray  area  forms,  over  which  the  epithelium  may  be  unbroken,  though  dis- 
colored. Til  is  spee<lily  hecomes  yellow,  no  t< 'lies  lateral  Iv,  bulges  forwanl, 
and  tinally  bursts  entirely,  leaving  a  more  or  less  ragged  idc^T  c^^vcretl  with 
tenarious  pus  and  forming  the  condition  8|K>ken  of  as  abscess  of  Hie  cornea  ^ 
or  it  may  evacuate  posteriorly  and  tnuse  a  collection  of  pus  in  the  lowest 
part  of  the  anterior  cliamber,  or  an  hypopyon.  This  combination  of  sup- 
puration in  the  cornea  with  pus  in  the  anterior  chaml>er  is  often  called  hifpo- 
pi^on^'craii^itt,  a  name  originally  suggested  by  Roser,  while  ofty,r  is  the  tjerm 
applitnl  to  that  (Condition  when  the  sujipnration  [>asses  betwci?n  tlic  layei"^  of 
the  cornea  and  si^tilrs  in  its  mowt  dependent  portion.  Puruk'nt  keratitis  is 
usually  accompanied  by  severe  i>ain  in  the  brow,  the  eye  is  intensify  teudtT, 
and  tlie  vision  is  rwluttd  to  mere  light-iKTCTption.  Ttie  iris  Imvoiucs  hy- 
periemri*,  inHanitMl,  and  pasterior  synecliiie  form  if  unelieck*Hl  ;  the  entire 
cornea  is  reduccfl  to  a  softened  mass,  which,  when  it  sepamtes,  allows  the  I 
iris  to  tall  forward  and  iKMvmie  adliercnt  in  the  lyinpli  which  ultimately 
clf>ses  tlieapeiture,  and  all  the  ix^snltsof  perfomtiou  follow.    (See  imge  80.) 

Etiology. — Slongliing  ulcers  of  the  character  described  are  dependent 
u[»on  local  intection,  and  mf)st  fre<^ uently  result  from  an  injtUT  to  the  Crimea 
frnni  a  elup  of  stoncy  a  chestuut-bitrr,  or  the  like,  which  of  itself  may  ciiuse 
an  insignifieant  wound,  but,  in  an  individual  nnfiivorably  disposed  to  kind 
healings  may  terminate,  throngh  the  mierobie  infection,  in  this  dangerous 
form  of  inflammation.  A  ecrtaio  number  of  cases  have  lK?en  as*-ribed  to 
cold,  and  in  still  othei-s  no  definite  cause  can  l>e  ascertaint^d.  Most  violent 
forms  of  suppurative  keratitis  oit-ur  during  attacks  of  snmll-iMJX  ;  the  pus* 
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tnk^  however,  rarely  torni  y|wri  tlie  cornea,  Incleetl,  it  has  l>(?en  «iid  that 
tlifV  an?  never  so  situated,  though  Hurncr  iti  one  iustaiK-e  uljserved  a  siugle 
ultvr  the  origin  of  whieh  he  bc^lievtM:!  to  liave  bc?en  a  corneal  pustule. 

Abscess  of  the  cornea  occasionally  accom|>anies  st^arlatina,  measles,  and 
ivphoid  fever;  its  asswiation  with  violent  typeH  of  conjunetival  iutl anima- 
tion has  already  received  attention*  A  Nariety  of  abscess  of  flie  cornea, 
rK>iJ-iDflaniniatorv  iu  character,  has  been  described  by  Von  Graefe  *  as  occur- 
ring  in  scmfulnns  chiklren  under  eight  yeai^  of  age,  mithont  any  healing 
tendency  and  with  almost  an  entire  alisc^nce  «»f  suljJB'tive  symptoms.  The 
diameter  of  the  in  flam  mat  ion  and  the  ajustitutioii  of  its  subjet^ts  have  led 
fome  to  consider  it  a  form  of  tubereuhtsis  of  the  eoruea,  the  possibility  of 
which  the  exjierttiieuts  of  Pauas  and  V^'asseanx  *  have  demrmstrated. 

Results  of  Gomecd  Ulceration. — ^Opacities  more  or  le*is  jK-rmanent 
fuilow  all  ulceration  of  the  cornea.  If  the  opacity  is  slight,  it  is  spoken 
of  as  a  nebula  or  macula;  if  dense,  as  a  Icucoma,  wliieh,  aecoi-diugly  as  the 
iris  h  or  is  not  attached  to  its  posterior  surfat^e,  is  described  aH  adherent  or 
ercfU.  It  is  evident  that  upon  the  position  of  the  opacity  in  the 
dejiends  its  influence  npin  vision.  The  moiT  central  it  is,  or  rather 
the  more  dir(H?tly  it  eucroachcs  uiK>n  the  pupillary  region,  the  greater  will 
be  the  disturbance  of  direct  vision.  Irregularities  in  the  curvature  of  the 
coniea  distort  the  retinal  images  and  are  fruit  fid  sources  of  mixed  astigma- 
tism. When  perforation  has  folluwetl  ulceration  and  the  iris  has  remained 
entangled  in  the  aperture,  an  auteriur  synechia  results.  An  eye  thus 
ifflieted  may  become  quiet,  and  even  retain,  either  with  or  without  operative 
interference,  useful  vision;  but  it  may  cfpially  well  be  a  c<jntinual  source 
of  aaaoyance^  snbjee*t  to  recurring  attacks  of  inflammation,  and  breed  sym- 
pathetic irritation  in  the  tel low-eye. 

The  distention  of  a  cicatrix  to  whose  inner  surface  the  iris  is  attached 
constitutes  a  coram/  gtaphyhnmf  which  is  calleil  total  when  the  entire  cornea 
i&  iavolved,  and  fKtriial  when  only  a  portion  is 
iDcliided,  The  mechanism  of  this  formation  is 
briefly  as  follows.  A  perforation  takes  place,  and 
the  iris  falls  forward  and  attaches  itself  to,  or  pro- 
truflt^  through,  the  opening,  l>ct^oming  fixed  tliere 
bv  tbe  lymph  tlirowu  out  in  the  process  of  i-ejiair, 
Tljest^r-tisaue  which  remains  fails  to  withstand 
tlie  iatraocular  tension,  and  that  portion  of  the 
cumm  is  pushed  forwanl  beyond  its  normal  cur- 
vnture,  forming  a  pouch-like  defomnty,  or  |M?r- 
dttnoe  including  its  entire  surface?.     The  protru- 

«o«  may  flatten  down,  and  under  the  influemx^  of  freslj  inflamniation  bulge 
fon^ard  again,  or  may  extend  between  the  [TaliK^jral  fissure  and  prevent 
tlic  lids  from  closing. 


Flo,  12. 


SUpbyl^unn  of  the  coriie*. 


'Areliiv  f.  Ophth,,  vi.  2,  18(J. 


«  Arch.  d'Oph.,  1885,  v.  im 
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Treatment  of  Ulcers  of  the  Cornea. — It  is  nianifetly  im|>ossil>le  to 
lay  down  hard-uiid-lli^st  lim^  fur  tJie  trt^atrneiil:  of  oornoal  ii  lot' rat  ion  ;  this 
must  be  governed  by  tlie  exigencies  uf  each  ttist*;  but  c^»rtain  priaciples  of 
lottd  treat minit  are  eonimun  to  tlie  various  ty|>e?=i. 

Pain,  photopliohia,  and  c«)ngcsti*)ij  a»*e  to  be  R^Iievetl  by  the  plans 
already  suggested  in  tivnting  of  phlyetemilar  keii!titii5.  In  mild  cases 
atropine,  wnibined,  with  due  t*aution,  with  coc*aine,  a  lotion  of  boric  acid, 
and  a  pair  v{  smoked  glasses  usually  stifti(^.  Jn  chronic  cases  a  setou  in 
the  teni|>le  has  Uxni  adviseti 

After  the  sulxsidence  of  the  acute  syinjitonis,  or  when  the  uk*er  fnmi 
the  beginning  is  iinaeconijianitxl  l>y  tiiese,  Imtil  stimulatiun  should  be  pmc- 
tised*  This  is  Wst  dune  with  an  tHntnient  of  the  yelluw  oxide  of  jiureury, 
a  small  |K>ilion  being  introdneeil  iR-twc^rni  tlie  lids  morning  and  evening. 
Calomel  dnstal  int<i  tlie  eye  is  likewise  of  excellent  repute,  pnividc^  the 
]iatieut  is  not  taking  iodide  of  iwtas^inni.  Direct  stimulation  of  the  ulcer 
with  nitrate  of  silver  (five  grains  to  tin*  ounce)  has  l>een  reeommende<l, — 
an  a]i]>lt(-atiou  of  groat  value  if  cautiously  and  iu^o|>erly  used.  Whenever 
etu*ncal  ulceration  is  aeconipaujc^l  by  eoujunctivilis,  the  inner  surfaces  of 
the  lids  shoidd  be  daily  brushed  over  with  a  weak  solution  of  nitrate  uf 
silver,  and  the  cril-de-sac  carefully  cleansed  witti  a  boric-acid  solution  or 
the  eollyrium  of  bichloride  of  meiTurv. 

In  all  forms  of  severe  corneal  ulceration,  in  slougluDg  and  spnmding 
ulcers,  either  with  or  without  hypopyon,  other  and  moi^ decided  methods  nve 
ai>plk^ble.  It  has  Ikx^u  and  is  a  univei'sal  practice  to  instil  atropine  drops, 
l^)e<anse  of  their  an«Mlyiie  ctR^ct,  and  because  they  lessen  the  liability  to 
iritis,  mitigating  at  the  same  time  the  severity  of  the  inflammation  tlirough 
their  pcnver  to  contract  t!ie  vessels  of  the  ciliary  region  and  diminish  the 
suj)ply  of  nutritive  material  to  the  cornea.  In  many  cases,  however, 
eserine  is  the  better  drug,  either  because  it  has  the  powder  of  stopping  the 
migration  of  white  blood -co  rpuseles,  or  promoters  absorption  through  dila- 
tation of  the  ciliary  vessels,  or  acts  Itx-iilly  upon  the  idti?mtion,  limitiug  the 
sloughing  pmeess.  Furthermore,  if  the  tension  is  raised,  it  lowers  this, 
but  not  otherwise.  Tiie  solution  employefl  may  l>e  frtmi  one-half  to  tw^i 
grains  to  tlie  ounce.  Deep  ulcers  near  the  maipn  of  the  cornea  are  those 
most  soitablc  f*jr  its  ap])licatiou.  Pain  is  ixdievetl  and  the  pixw-ess  of  re{>air 
eneou raged  by  the  frequent  application  of  hot  eorapresses  in  tlie  manner 
alreadv  ilrscribiMl.     (See  page  88») 

When  by  cxtcnsiuu  of  the  ulcer  [Tcrforation  of  the  cornea  is  imminent,  an 
antiseptic  compressing  Imndage  should  be  applied,  to  I^k?  removed  when  the 
neeessarv  lo«d  aj^pltcations  are  made.  Long-<'ontinued  tise  of  the  bandage 
IS  ofk'U  followtM.1  by  the  appearance  of  an  tvzematous  eruption  upon  the 
skin  of  the  lids.  This  should  be  treated!  by  dusting  the  parts  with  calomel. 
Catan-li  of  the  conjunctiva  contra-iiidicates  the  use  of  the  bandage  unless 
the  dauircr  of  jK'rfuration  is  imminent. 

If,  in  spite  uf  such  ti'catment,  tlie  local  infection  continues  to  spread. 


U^ClIRVMAr*   APPAHATUS,   COXJtTXCTIVA,   AND   COKNEA 


St  \}Q  checketl  hv  scraping  or  by  the  use  nf  tlie  aetnal  cautery.  The 
may  l>e  either  a  i^mM  Patiiieliii  or  galvano-eutitery  :  wlicu  neither  of 
tbese  is  at  hand,  a  knittiiig-iitH'ille  or  platiiiimi  prol>e,  as  recommetided  by 
Gnieaing,  heated  whitoliot  in  the  flame  of  a  Bimseii  burner,  will  suffice. 
Tlieixlgeand  afterwartl?  ilie  tluor  of  tlie  ulcer  should  be  well  burned,  and, 
uMt,  Nettleship  lias  sugge?iited,  the  bum  may  be  extendetl  a  trifle  beyoud 
the  edge.  In  like  manner  an  ulcer  may  be  earefnlly  scraped  with  a  blunt 
curette  and  thua  .stimulated  to  healing.  Cocaine  renders  either  of  these 
little  operations  i>ainlej^s;  but  in  young  and  restless  ehiltlren  a  few  whiffs 
of  ether  are  necessary,  I  have  had  the  most  satisfactory  i-esuUs  with  the 
actual  cauter}%  and  recommend  the  treatment.  After  both  of  these  methmls 
iixlotbrm  should  be  dusted  into  the  conjunct i%'al  cnlHle-sac.  The  direct 
applicatioQ  to  the  floor  of  the  ulcer  of  a  solutioo  of  nitrate  of  silver  ha.s 
already  been  referred  to,  and  has  many  advm'ates. 

The  formation  of  an  abst^^ss  of  tlie  eoriiea  or  of  an  hyiX)pyon  is  the 
signal  for  Uie  evacuation  of  the  pus.     Tliis  may  be  done  by  a  simple  para- 
centesis of  the  cornea  in  its  lower  pjrtioii,  or  by  the  more  tV»rmal  procedure 
of  Sacmisch,  in  which  a  cataract- knife  is  entered  on  one  side  of  the  cornea 
irith  its  cutting  edge  npvvanl,  carried  across  the  anterior  chamber  to  the 
other  side  of  the  ulcer,  and  the  section  made  directly  through  the  disca^sed 
ai^,  evacuating  thus  at  the  same  time  the  ctillection  of  pus  in  tlie  laycn-s  of 
the  cornea  and  at  the  Ixtttora  of  the  anterior  cliamber,     A  great  objection 
to  this  opemtion  in  ehildi'cn  is  the  difficulty  of  keeping  them  (]uiet  after  its 
performance,  and  thus  increasing  the  liability,  always  present,  of  prolapse 
of  the  iris.     Moreover,  it   is  surprising  how  iu   them   alx^orption   of  the 
products  of  an  hyix>pyou  keratitis  will  follow  the  non-operative  treatment 
almwly  dc^Tibcd,     The  use  of  the  actual  cautery  has  largely  substituted 
tl«?  operation  of  Saeraisch, 

If  perforation  occurs,  and  the  vigorous  useof  atnvpineor  eserine,  accord- 
in*^  to  the  situation,  fails  to  restore  the  prolapsed  iris,  this  should  be  drawn 
t«>nvard  through  the  aperture  and  excised,  or,  In  the  event  of  a  failure, 
a  later  iridectomy  may  l>e  made  through  an  incision  in  another  part  of  the 
ci)ni^  The  most  useful  antiseptics  during  corneal  ulceration  are  boric 
Jw^id,  bichloride  of  merc^nr)^  (one  to  eight  thousand),  and  icxloform  in  the 
form  of  a  salve,  Stimulating  drops  of  laudanum  or  chlorine-water  are 
occawonally  employed.  According  to  Dehenne'  and  others,  irrigation  of 
the  lachrymal  canal  with  a  four-i>er-eent.  solution  of  boric  acid  is  of  material 
lid  iu  treatment. 

Oondiitdlatial  TVeaiment, — Attention  to  hygiene,  diet,  and  judicious 
intemul  medication  are  of  jiaramounl  importance.  The  child  should  not 
l»  petioed  up  in  a  dark  nwim,  but,  with  the  eyes  properly  prottn^teil  with 
goggles,  should  go  out  into  the  fresh  air  every  day.  The  diet  must  be  nutri- 
tiwja  and  easily  <ligested  :  tea,  cofibe,  candiea>  and  [mstries  are  to  be  strictly 

I  iU<:u«il  dUphttthnulo^'ie,  1887,  pp.  20&-210. 
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forbidden.  If  struma  is  present,  oxl-liver  oil^  lacto-phosphatc  of  lime,  and 
iodide  of  iron  aiv  iiidittiteil ;  aureiiiia  isi  best  treatetl  with  tlie  tincture  of  tlie 
cliloride  of  iron  ;  any  siispiduu  of  malarial  taint  requires  the  use  of  quinine 
and  ai'senie,  %vhile  the  syphilitie  heritage  calls  for  tlie  imlides  and  meixujr}', 
esix^cialiy  in  tlie  form  of  the  biehlori<le ;  the  bi^st  laxative  is  t^iloioeL  The 
urine  sliould  be  carefully  examined  for  albumen  and  for  the  produets  whidi 
indicate  imperfect  as-similatiou,  and  the  remedies  dinn'ted  according  to  the 
tiudings.  The  teeth  shoidd  always  be  insj>eeted,  and,  if  faulty,  the  case 
turned  over  to  a  competent  dentist.  Bad  teeth  and  proper  mastication 
and  digesticm  of  the  focKi  are  not  compatilJe,  and  the  cKx-asional  refla- 
tion of  carious  tectli  to  diseases  of  the  eye  is  too  well  establisljed  not  to 
render  their  exaininattou  in  all  cases  of  corneal  ulceration  most  necessary. 
lo  young  children  the  irritation  of  a  new  dentition  has  caused  abscess  of 
the  cornea^  aiid  in  the  bauds  of  Galezowski  *  the  simple  lancing  of  the  gums 
in  an  eigh teen-months-old  child  was  tbl lowed  by  a  cure  of  the  cxirneal  ulcer- 
ation, I  have  more  than  once  obtained  valuable  results  by  such  raeth^Kis.* 
Careful  ins|>ectioa  of  the  naso-pharynx  is  necessary  here,  as  well  as  in  dis- 
eases of  the  lachrymal  appamtus  and  conjunctiva*  This  is  especially  true 
in  the  cases  of  phlyctenukr  keratitis  which  are  so  often  accompanied  by  an 
irritating  rhinitis.  For  this  purpose  I  have  found  the  |wwcicr  recommended 
by  Augagueur  (/ac\  cU,)  very  serviceable.     (See  page  105.) 

Trealnieiii  of  Randta  of  Corneal  Ulceratioti. — Opacities,  especially  in 
young  children,  will  often  clear  up  in  a  surprising  manner.  By  far  the 
most  satisfactory  ix'sults  follow  massage  of  the  cornea,  as  originally  intro- 
duced by  Pagenstecher  and  recommended  by  Snell,^  Pfalz,*  and  others. 
The  massage  movcmcut.  should  be  made  upon  the  closed  lid  of  the  cornea 
after  the  iutmduction  of  a  small  pJece  of  the  yellow  oxide  of  mercury  salve. 
Some  irritation  ac^c-om panics  the  method,  which  may  be  allayed  by  the  occa- 
sional use  of  a  boric  acid  and  cocaine  wash,  I  have  emjjloyed  massage  of 
the  cornea  w^ith  excellent  results,* 

Dense  leuconia  cannot  be  iufluencxii  by  such  practice.  Here  vision  may 
be  improved  by  an  iridec:tomy  for  a  new  pnpilj  and  the  appearance  of  the 
eye  improvcxl  by  tattooing  the  cornea  with  India  ink,  or,  as  has  lx*en  rec*om- 
nieudcd  by  Vaeber,  De  Wecker,  and  Levis,  the  colorings  of  tlie  iris  may  be 
imitated  by  using  for  this  purpose  many  colored  pigments.  In  recent  years 
attempts  have  been  made  at  transplantation  of  the  mbbit's  cornea  for  tlie 
relief  of  tliese  central  opacities,  and  the  results  of  Von  Hippel  have  in  one 
or  two  instances  been  encouraging*  Martin  of  BoixkauXj  and  Strawbridge 
of  this  city,  have  projwsed  under  similar  circumstancL^  to  ti^phiue  the 
sclem,  and  thus  create  a  new  pupih 

'  .Tourntil  d'OphLalmologiet  tome  l.  p.  606. 

*  Univcrsiily  Medical  MagRzine,  (KtnWr,  1888. 
»  Ophtbalmic  R*eview,  1888. 

*  Editoriiil  in  Medical  News,  Febninry  25,  1889. 

*  University  Medic*il  Maga7jn<j,  SepUimtjer,  1889* 
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In  partial  staphyloma  of  i^eceiit  date  a  impressing  bandage  is  to  be 
ajipliM  anil  eseriue  drops  ii8*m:1  daily.  If,  iji  i^pite  of  this,  the  bulging  cun- 
tintted,  paracentesis  of  the  anterior  chanilx^r,  or  an  irideetomy  opp>site  the 
dearest  part  of  the  cornea,  may  l>c  iKniornu'^L  When  the  f^tajiliyhmia  is 
cum])lete  and  unsiglitly,  or  if  it  h  the  seat  of  jMiiuj  is  a  souree  of  danger  to 
the  fellow-eye,  and  its  vision  is  destroyed,  excision  of  the  globe  is  indit^ted, 
ail  operation  which  in  children  is  lilvely  to  be  foUowetl  by  a  good  deal  of 
(k'fomuty,  owing  to  the  shrinking  of  the  orbit  and  a  failure  of  development 
of  the  boues  niK)n  that  side.  Various  substitutes  for  the  excision  of  the  eye- 
ball are  praetised.  Al>!^^issiou,  or  the  i-emoval  of  the  stapbylomatoiis  cornea^ 
kaves  a  movable  stump  for  carrying  an  artifieial  eye.  Evisceration  is 
highly  recommended  by  Mnles  of  Manchester  and  (xmcfe  of  Holkmd, 
Optioo-eiliaiy  neurotomy  i^  an  operation  not  free  from  danger,  and  not  to 
be  recommended. 


VASCULAR  KERATITIS. 

Vaseiilar  keratitis  is  a  suijerfieial  vascularity  and  opacity  of  the  cornea, 
and  is  seen  in  ]>annns  cansed  by  granular  lids  (page  90)*  and  in  tlie  phlyc- 
tenular jmnnus  the  result  of  many  relajKsi'S  of  phlyctenular  keratitis  (l>age 
104).  Another  and  the  true  form  of  vascular  keratitis  is  character izetl 
by  the  formation  of  two  op|X)site  vascular  areas  at  tlie  npi)er  and  lower 
margins  of  the  cornea,  which  approach  each  other  until  the  va?>eulari- 
mioD  IS  complete.  This  disease  is  met  with  in  young  adults  and  in 
nobealtliy  and  underfed  children.  The  second  eye  is  usnatiy  attacked,  and, 
as  Mr,  Carter*  has  pointed  out,  the  anatomical  disorder  indicates  a  |>er- 
verted  acttoD  of  the  nerves  which  govern  the  areas  affect eil»  and  plaws  it 
ia  an  analog}'  with  herpes.  The  symptoms  begin  insidiously  witli  slight 
iDtoIeraDce  of  light,  prei'eding  the  apparance  at  the  upper  margin  of  the 
cornea  of  a  crescent  of  closely -arranged  blood-vessels,  which  as  they  adxance 
pi^h  before  them  a  border  of  corneal  oi>acity.  Simultaneously  the  same 
^pcaninees  become  manifest  at  the  lower  margin.  Clearing  begins  at  the 
honlerg,  and  the  whitish  opacity  which  remains  leaves  the  centre  last  of  all. 
The  diagnosis  is  readily  made  by  the  appearances  pointed  out,  but  in  its 
ftrly  stages  the  lesion  may  be  mistaken  for  an  ordinary  conjunctivitis.  All 
the  coses  must  be  regarded  with  anxiety,  and  some  do  not  clear  up  entirely. 

Treatment. — The  principles  already  laid  down  with  reference  to  proper 
diet  and  exercise  should  be  practised*  All  local  irritants  are  c€iutra-in- 
dicai^d,  but  atropine  and  cocaine  and  warm  fomentations  are  indicated 
during  the  acute  stages ;  later,  the  yellow^  oxide  salve  and  calomel  may  be 
tried.  The  best  internal  treatment  is  a  prolonged  course  of  iron  and  bi- 
chloride of  mercurj*.  Iridectomy  for  a  new  pupil  may  be  necessary,  and, 
la  Mr.  Carter  has  suggested,  the  convex  side  of  the  vascular  crescent  may 
be  toadied  with  the  galvano-canterj\ 
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Synonymes. — Syphiiitic,  Inherited,  Specific,  PareDchyiuatous,  Stru- 
mous, and  Diffuse  Interstitial  keratitis. 

Definition. — This  is  a  diffuse  keratitis  in  which  a  chronic  inflammation 
of  the  whole  thickness  of  the  cornea  takes  place,  until,  without  ulceration, 
the  cornea  passes  into  a  condition  of  universal  thick  haziness. 

Etiologry. — The  majority  of  cases  of  interstitial  keratitis,  as  was  origi- 
nally pointed  out  by  Hutchinson,^  are  due  to  inherited  syphilis ;  in  rare  in- 
stances, to  acquired  syphilis.  In  spite,  however,  of  the  not  infrequent 
occurrence  of  this  affection,  which  com}X)se8,  according  to  Homer  (foe.  cii.)^ 
one-half  per  cent,  of  all  gathered  eye-diseases,  and  which  Hirschberg*  has 
found  six  times  in  each  one  thousand  cases  among  sixteen  thousand  eight 
hundred  observations  in  eye-disorders,  the  proof  of  the  cause  is  not  always 
of  ready  demonstration.  This  must  be  searched  for  in  the  family  history, 
the  accompanying  symptoms,  and  the  affected  eye. 

Nettleship,^  writing  concerning  this  point,  says,  "I  have  found  further 
personal  evidences  of  inherited  syphilis  in  fifty-four  per  cent,  of  my  oases 
of  interstitial  keratitis,  and  evidence  in  the  family  history  in  fourteen  per 
cent,  more ;  total,  sixty-eight  per  cent. ;  and  in  most  of  the  remaining 
thirty-two  per  cent,  there  have  been  strong  reasons  to  suspect  it."  The 
percentage  of  cases  in  which  inherited  syphilis  is  the  cause  is  given  by 
Saemisch  as  sixty-two,  Horner  sixty-two,  Michel  fifty,  ar.d  Hirschberg 
sixty-one,  and  according  to  the  latter  observer  the  percentage  would  prob- 
ably be  higher  if  the  separation  of  typical  cases  was  made  from  such  as 
were  similar  in  appearance.*  A.  Trousseau,*  among  forty  cases  of  inter- 
stitial keratitis,  found  three  only  in  which  syphilis  could  be  positively  ex- 
cluded. On  the  other  hand,  the  influence  of  hercditarj-  syphilis  in  the 
causation  of  this  disease  has  been  called  in  question  by  a  number  of  ol}- 
servers,  and  Panas,  because  of  the  configuration  of  the  teeth,  has  sought  to 
bring  tlie  disorder  in  association  with  rachitis. 

Poncot,^  Javal,"  and  Landolt®  have  seen  interstitial  keratitis  result  from 
malarial  cachexia,  and  Se<lan®  of  Toulon  analyzed  thirty-four  cases,  finding 
sixteen  times  syphilis  of  the  parents,  nine  times  scrofula  of  the  patients, 
and  twenty-seven  tinu  s  malaria.  I  have  seen  two  cases  of  this  disorder  of 
quite  typical  course,  in  one  of  which  inherited  syphilis  was  present,  but  in 
the  other  this  could  not  be  demonstrated.  In  both  malaria  was  evident  by 
direct  history  and  by  periodical  temperature-ranges.     Struma,  however,  as 

*  Ophthalmic  Hospital  Reports,  vol.  i. 

«  Centralblatt  f.  prakt.  Augenheilkunde,  July,  1888. 
»  Diseases  of  the  Eye,  1887,  p.  142. 

*  These  figures  are  taken  from  Hirschberg,  loc.  cit. 

»  Progrds  M6d.,  May  14,  1887 ;  Centralblatt,  May,  1887. 

•  See.  fran9.  d'Ophth.,  1887,  abst.  in  Archives  of  Ophthalmology,  1888,  vol.  xvii. 
» Ibid.  •  Ibid. 

•  Recueil  d'Ophtalmologie,  September,  1887. 


LACHRYMAL   APPARATUS,   CONJUNXTIVA,   AND   CORNEA, 


113 


Xettlfship  and  othci-s  have  shown,  prol>ably  does  uot  in  any  way  oriirinjite 
fJiifidis^fiLjc^  liefaii^»  its  subjects  are  not  utleiier  scrolukvus  than  i>t)ier  vlul- 
,  nor  do  strumous  childi^^u  suffer  more  from  this  form  of  keratitis  than 
fiwn  othi'n?,  while  the  well-nvoguizc*d  8<;*rofulous  eye^diseases  are  seldom 
lawdttttHl  witli  tills  farm  of  d it! use  keratitis. 

It  i8  mo6t  frequently  seen  l)etwe<?Ji  the  a^es  of  five  and  fifteen,  oceasion- 

iliva^s  early  as  tlirw  yearn,  but  rarely  after  tliirty,     Aniong  one  hundred 

JjNTvationii  Hii'schlierg  (he,  cit,)  found  thirty-one  eases  in  the  lii^t  decade, 

|liirty-fH»veu  in  tlie  seeond,  and  sixteen  in  the  tliiixL     Power'  states  that  aii 

rxnmination  of  the  ward-books  of  the  Ophthahnic  Department  of  St.  Bar- 

Momew's  Ho8|atal   sliows   interstitial   keratitis   to   U'   more  trequent  in 

uales  than  in  male?*:  the  average  age  for  mak^s  to  1k'  attaekf\l  is  ITt^ 

ira,  while  the  average  for  females  is  l^U  years;  whenee  it  is  seen  that 

are  attaeked  a  yt*ar  and  a  lialf  rarlier,  the  avemge  being  redn<^ 

'  grt-ater  tumd>er  t»f  eases  oceurring  abcait  the  sn|>ervention  of  nien- 

atrtiatiofL    The  greater  immunity  of  the  male  sex  IVom  this  disease  do<'s  noi 

ippmr  ii]  the  statisties  nf  A,  W.  W.  Eaker  and  J.  B.  8tory,^  where  in  a  list 

of  forty-eight  tuses  there  were  twenty -four  instanees  ol'  earh  sex.     Power 

IllBceea  interstitial  keratitis  impi-ove  by  the  development  of  nienst matron, 

iMooreo^  has  observt^  the  same  disease  greatly  aggravateil  by  the  men- 

ll  epoch.     The  possil)ility  tliat  t!ie  utfeetion  ocinsionally  may  arise  ia 

has  been  raised.     R.  L,  Randolpli  *  rejMjrts  a  eongenital  eh>udi ng  of 

f  <M>mea  affecting  two  sisters  which  he  looked  upon  as  a  <*ongenital  form 

interstitial  keratitis,  not  differing  fmm  the  ordinary,  or  what  lie  called, 

[in  ojtitnidistinetion,  the  post-natal,  form  of  the  disease;  and  Saltani^  dc- 

l«7ibrs  difiuse  conieal  opacity  in  three  brothers  and  sisters  whit-li  lie  eon- 

rakiered  the  remnant  of  an  intra-uterine  interstitial  keratitis. 

Bymptoms. — After  a  few  days  of  slight  ciliary  congestion  and  water- 

Itnf.fliBiDt  eioiidiDesSy  usually,  but  not  always,  near  the  centre  of  the  cornea, 

|tp|)far5.     The  spots  of  haze,  if  eaj^fully  examined,  will  be  found  to  be 

interstitial  opacities, — ^that  is,  within  the  stnieture  of  the  cornea  itself,  and 

[iwi  on  either  sni-faee.     In  two  or  three  weeks  they  spread  until  the  whole 

j«>rB<«  is  invested  with  a  diffuse  haziness,  veiling  or  comiiletcly  hiding  the 

lirisj  exoept  perhaps  through  a  narrow  rim  at  the  margin  of  the  cornea, 

liTbeiteamy  surface  has  often  l>een  compared  to  ground  glass.     Careful  in- 

fipectioo,  however,  will  reveal  that  the  opacity  is  not  uuitbrm,  but  contaiiie 

muiited  whiter  spots  s<^ttered  through  it,  or,  as  Mr,  Hntchinscm  remarks, 

''eoitreai^  as  it  were,  of  the  disease,"     There  are  always  at  this  stage  ciliary 

toif^iou,  some  pain,  and  dread  of  light     Blood-vessels  derived  from  the 

'  Trmm/etkom  of  th«  Opblhtlmolagical  Society  of  tb«  United  Kingdom,  vol.  viil. 
» Ophthalmie  Review,  1S86,  vol.  iv.  p.  82L 
'  Qonted  by  Power,  loc.  cit, 

*  American  Journal  of  the  Medical  Sciences,  Dt-cemljer,  1S88. 

*  Bull  d'OcuU,  vol.  x.»  Hos.  10  und  11  j  also  Archives  uf  Opbthiilniology,  December, 
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^.^*      -j^is^  :ii«i     nnwi  in  the  layers  of  the  oornea,  are  thickly  set,  and 

w..--  i:.->*4    T«ior.  or  the  "salmon  patch  of  Hutchinson."     These 

:*.   '--,!•     r  -iiuul  uhi  *-Tvscent-sha|>ed,  or  large  and  sector-like.    In  one 

J*.     .t-?4:i'*^i  iiRler  \-ascular  keratitis,  the  vascularity  creeps  from 

• ..  .*     li'.ri  y.w  entire  cornea  is  cherry-red,  a  type  seen  probably 

.     ai^T'ii    > -4:Mm*.'Hsas  well  as  syj)hilitic.     The  subjective  synij h 

-:-.cu.L^  UM  yiu»tophobia  are  more  pronounced  in  strumous  chil- 

..:,^..ui  -aiTiy  ^.ivurs.     Hutchinson  in  only  one  or  two  cases  was 

^1.*  ■•    :v^'^  .'«'  distinguishable  size.    Collins*  saw  four  instances, 

.  .    ..aitiK«ii^  with  opacity  of  the  cornea,  followed  by  intense 

^    ..    -       •;:ii.ii   .\:euik\i  over  the  entire  surface  except  at  the  central 

.    n-^i-aitM*  ami  in  one  of  the  subjects  perforated.    Caudron*  has 

-^  .  ... .       i.-ii.'!*.-^  •♦ir-?tutiug  the  appearance  of  pus  in  the  layers  of  the 

.^  ,.^        .^       uv   S.VU  tu  the  Children's  Hospital  of  this  city,  in  the  eye 

■V"--     "^"^  ^*''  '^cJ^j  ^  dense  antral  opacity  with  a  yellowish 

^      .       ,     ^  uiaror  cliamber  below,  resembling  an  hyi)opyon. 

.^  ,,^   ;5t   v,-nii«umof  synechiae are  not  uncommon;  indeed,  Hirsch- 

^        . .    *-     aui«i>  *i<*y  5»rc  practically  always  present,  and  that  the  fun- 

..^  ^    -  .'s-   Tt^t^aiJtS  involved  than  is  supposed, — sixteen  times  in  his  one 

,   *  •*.    .'•is.^^     N-<  ^^*b'  ""^y  P<>'*^terior  synechia)  form,  but  Schweigger* 

j.^^     V*    •**  «  -"**  '^^^  interstitial  keratitis  in  which,  owing  to  the  swelling 

-V   •*iiKv:crtu  attachments  (anterior  synechise)  formed  between  it 

^^      V    •  im*  ^-dkHii  any  jwrforation  of  the  latter  membrane.     Inflam- 

.^..  tK'  .iL:*rv  r«:ion  is  occasionally  encountered ;  secondary  glau- 

^^  Nj*-a«v  ;.rc  of  ihe  eyeball  may  follow. 

:x   .^'w^'v»:'  time,  varying  in  acixiixlance  with  the  treatment,  the 

X:     >  V  oV-tifcr.  uMially  fix)m  the  periphery.     Perfect  recovery  of  the 

.*.cs.>»^«^  A^  »*v5rf  Iv  nin%  but  ofteli  the  remaining  haze  is  so  slight  as  to 

jfc,.>v    *vii    ■i.'^'i*^'  iutorfcrvuce  with  vision.     In  bad  cases  a  dense  centi-al 

.»v  .»    r»tM  ::5i^  U«  evou  this  in  time  may  clear  up  in  a  surprising  nian- 

\  .;i.s  atler  an  attack  of  interstitial  keratitis,  minute  vessels,  nearly 

»     u    .^rjiuv'hiwg  at  acute  angles  and  short  bends,  may  be  detected  in  the 

V*.\vnliug  to  Hirsc*hberg,  the  vessel-formation  never  subsides  en- 

*.^  ^^     I  xt  with  the  aid  of  a  corneal  loup  he  has  seen  this  thirteen  years  after 

.VI IV IV       The  pn^sence  of  these  vessels  and  the  deposits  in  the  ivtina 

»»ki.     Jv  vixas^*  niav  Ix?  utilized  for  the  diagnosis  of  iuheriled  syphilis. 

*  'iv  xiLL^itvts  of  typiral  forms  of  this  disease  often  present  a  remarkable 

^o».»»;ia.v*«  of  physical  defects.     The  (Iwarftnl  stature,  the  coarse  flabby 

ic  sunken  nasal  bridge,  the  scai*s  at  the  angle  of  the  mouth  and  the 

iiV  iKxs*\  the  malformed  ix^rmanent  tcx^th,  in  which  esi>mally  the 

^no.h;  rtK*t:*>rs  have  vertically  notched  alges  (Hutchinson's  teeth),  indelibly 

>  Royal  London  Hospital  Reports,  January,  1887. 
«  Revue  gcnenile  d'Oplitalmologic,  April,  1889. 
»  Archiv  f.  Augenheilkunde,  xvii.  4,  1887. 
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S(am|t  tlu'  inlieritanct*  of  tln^  piUieiit.  Raker  ami  Story  (Joe,  ciL)  fonnd  tliis 
cbracter  of  teeth  present  tliirty-uiie  times  arnimg  ft^rty-eiglit  eases.  The 
prt«enea  of  deafness,  eieatric^  in  the  pharynx,  chronic  ]>eriustitiH  of  the 
uhb,  ami  UKluratwl  |K>st-eervieal  anti  epitroehlear  lymphatic  glands,  still 
fuillitr  emphasize  the  sy[>hilitio  taint. 

Diagmosis. — ^A  mistake  in  diagnosis  eanitot  readily  occur.  The  eonr-sc 
i*  ujiually  qnite  typiail,  and  tfie  associatttl  sympton)s  eluiracteristiep  Tl»e 
himtjii  uf  the  kill  and  tlie  aire  of  the  patient  liel}*  tu  exclude  primary  p;lau- 
(xnjia,  nhile  the  history  ami  character  of  the  inflammation  ditlercntiate  it  imm 
ddc^omca]  niaciitas  and  from  the  diffuse  infiltration  of  the  eoniea  which  is 
snmetimes  seen  as  the  i-esidt  of  injuiy.  The  presence  of  the  minute  st might 
xevith  is  always  {io<.h1  evidence  <if  former  interstitiat  keratitis.  Tliesf*  ves- 
h  must  Ix?  dtstiDguishetl  from  those  which  remain  after  pannus :  in  the 
ihey  are  more  superficial  and  jmss  into  the  anterior  conjnnctival  ves- 
there  are  well -for  mctl  £inastomoses,  the  broader  veins  are  accc^mpanted 

finer  arteries,  and  there  are  j>eeuliar  ramifications  of  the  smaller  deep 
The  vt^s<*ls  seen  in  ornc^l  scars  after  niceration  are  contined  to 
;  the  rest  of  the  cornea  ts  fiTC. 

Prognosis. — The  duration  of  the  disc^ase  is  always  lengthy;  from  six 
to  eighteen  months  -dve  usually  consume<l  in  tlie  developjiient  of  its  varioUH 
tia^  The  second  eye  is  almf>st  ceilain  to  he  attacked  in  i\xm\  a  few  weeks 
to  two  months ;  in  rare  instan«;*es  the  interval  is  numy  months,  or  even  a 
mr,  and,  accoiiling  to  Hirschljerg,  may  be  dclaye<l  from  tWc  to  six  years. 
The  [jatJent  or  his  frientls  nuist  be  warncHl  of  this  fact.  A  return  to  per- 
fed  transparency  is  nnnsiial  ;  tlie  vessel -formation  in  the  cornea  jirobalily 
De\'er  stiUides  entirely,  but  even  long-continued  opacity  may  often,  in  the 
DXirse  of  time,  raarke<lly  lessen,  and  reasonable  vision  eventually  be  ixv 
iJored.  The  oc»casional  onset  of  det»p-seated  iuHammalion  in  the  ciliary  re- 
)rioD,and  the  fat^t  that,  after  the  cornea  has  cleared,  the  ophthalmosco|>c  may 
discover  evidences  of  former  chiiroiditis  or  of  glancomalons  t-upping  of  the 
dt'^k,  must  not  be  forgotten  in  rendering  a  prognosis.  Kclaiises  are  frequent^ 
iinl.  a^  Hii-scht>erg  has  |K>intcd  out,  mvuv  not  always  of  the  corneal  disease, 
hut  111  inflammations  of  the  iris  and  retina,  Aliadie*  und  De  Weaker* 
citDsidor  the  disease  more  severe  tlian  it  was  formerly  thought  to  lie. 

Treatment. — All  irritating  applications  are  harndnl.  Atropine,  to 
tntintain  mydriasis,  prevent  iritis,  and  allay  inthimmntion,  is  to  be  system- 
itioilly  emjdoye<l  ;  if  the  irritation  is  great,  this  may  W  cautiously  com- 
bitttd  with  etx^iine*  Any  high  grade  of  iuflamniatiiiu  rails  for  the  fi-cquent 
Die  of  hat  fomentations^  and  tenderness  in  tln^  ciliary  region  will  be  relic vctl 
by  a  lcei*h  placed  njjon  the  tcmpk.  The  eyes  may  Ik'  prote<"t«l  from  dust 
tQ«l  tight  by  gtiggles  or  a  dark  shade.  The  l>cst  general  medication  is  a 
I<Mig-<i)ntinue<I  course  of  mereuiy*  O-rtainly  in  chihlren,  and  probably  in 
ill  hiftances,  the  most  satisfactory  methi>d  of  administration  in  the  early 
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stages  is  by  iiiuiHlion, — une  draclim  of  tlic  ointmont  mbliefl  Into  the  skin 
oiK-e  or  twic<?  a  dav,  accurdiug  to  the  rircmiistauees.  It  is  u  gixnl  plan  to 
order  the  mercurial  ointment  put  up  in  oue-draehm  massed,  tliiis  securing 
tlie  inunction  of  a  definite  quantity.  The  usual  ]>reeautiouH  in  rc^ixl  to 
changing  the  sputs  for  the  ruhbiugs  njttst  Lie  c»b?erve<!.  W lienever  slight 
tenderness  of  the  gums  is  appai^nt,  the  remedy  should  be  discontinued,  and 
the  )xitient  put  upon  a  eourse  of  irnhde  of  potassium.  Dtu'ing  the  adminia- 
tratiou  of  the  inunctions,  etxUliver  oil  may  be  advantageously  exhibiteiij 
later,  a  long-continued  course  of  bichloride  of  niereury  is  the  most  valuable 
remedy,  and,  as  many  of  the  patients  are  aiuemie,  this  is  readily  eombinc*d 
with  tincture  of  chloride  of  iron.  A  suspicion  of  malaria  calls  fijr  qui- 
nine and  arsenic,  and  in  any  event  they  are  useful  adjuvants.  When  all 
irritation  has  subsidetl,  absorption  of  the  remaining  o}jaeity  is  facilitated  by 
the  use  of  a  salve  of  yellow  oxide  of  mercury,  together  with  massage  of 
the  c(»nica.  Iride<'tomy,  if  the  tcnsitm  rises  and  glaucoma  thit^tens,  may 
be  fbllijwed  hy  excellent  results:  that  it  shoidd  l>e  emjJoyed  for  new 
pupil  when  stubborn  i-^Mitnd  opacity  remains  is  rnauifi^st.  Any  line  of  tonic 
treatment,  and  due  pre(*autiun  iu  regard  to  nourishing  diet,  exercise,  and 
healthful  surroundings,  in  shoi*t,  all  measures  which  elevate  the  standard  of 
the  suiferLT's  ginieral  hcrdth,  are  indlcateil.  Aliadie  and  othem  have  ret^rim- 
mendiHl  that  the  mercury  be  given  in  the  ibrm  of  hyjKxlermic  injections. 
A  trial  of  tirs  plan  lias  not  caused  me  to  abandon  the  older  methods. 
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Kekatitis  PuNtTATA. — This  aflfei^tion  is  almost  always  secondary  to  ' 
diseasi^  oi'  tlie  iris,  choroid,  or  vitreous,  and  is  chanicterizRl  by  a  pim-ipitate 
of  ojiaque  dots,  generally  arranged  in  a  triangular  manner,  upon  the  pos- 
terior elastic  lamina  of  the  cornea  (r>L*sei*met\s  membrane).  The  same  name 
is  also  applied  by  sonic  writei-s  to  those  leases  in  wliieh  isfjlated  whitish  spirts 
Burroimded  l>y  a  clon<ly  area  appear  in  the  parenchyma  of  the  cornea.  The 
disease  is  stM'u  in  children  iM^fore  pub-rty,  and  is  probably  syphilitic  in 
origin,  Infiaiuaiatory  evidences,  the  apj^>eamiRT  in  the  cornea  of  tlie  white 
dots,  and  the  later  development  of  iritis  with  more  diffiise  corneal  infiltra- 
tion, characterize  the  disease.  Iodide  of  pcftassium  and  l>icliloride  of  mi*r- 
ctiry  am  the  pmper  internal  remedies.  A  continued  atmpine  mydriases 
should  be  maintaiued;  later,  iridectomy  may  be  required  to  cheek  the  iritis, 
or  for  optical  purposes. 

Malarial  Keratitis.^ — Any  form  of  keratitis  may  be  aggmvated  and 
sustained  by  the  presence  of  malaria.  The  relation  of  this  cachexia  to  io- 
flammatory  diseases  of  the  cornea  has  l>wn  especially  studied  in  this  coun- 
try by  Kipp' of  Newark.  E.  van  Milligan*  lias  descrilKti  an  essc»ntial 
form  of  keratitis  in  association  with  intermittent  fever  similar  to  the  kera- 


*  Tmnsactiona  of  tho  Amcrimn  Opbthnlmolojrical  Stwiety,  1889. 
'  O-'Htrnlbliilt  f  prukL  Augenhdlkunde,  1888. 
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titfe  tlendritica  of  Hock,  Grut,  and  Emmert,  This  apjwars  as  a  snper- 
im\  tnmon  of  the  coniea,  with  hx-al  pain,  photophobia,  i^^eriooriical  injec- 
tion» aod  anaesthesia,  together  wit li  the  evidenei' of  malaria  in  the  spk'en, 
Milligairs  cases  fK-cun-ed  in  adnht^.  In  Kipp's  cases  the  disease  was 
iliservt'd  chiefly  in  persons  l>etween  twenty  and  filly  years  of  age ;  five  ov^ 
Wm?d  in  persons  under  five  years,  and  one  in  a  nursing  liahv  whose*  mother 
had  iuterniitteDt  fever.  The  trr^atnient  nf  sueh  eascK,  in  addition  to  hHol 
fedative  measures,  resolves  itself  into  the  management  of  the  niaho'ia  wldeh 
r  eaui^e. 


Herpes  Corxe-e.^ — In  herjies  zoster  of  the  first  division  of  the  tri- 
tal,  the  eye  may  Ijeeome  affected,  e^jreei ally  if  the  eruption  iK'cur  upon  the 
p^s  supplied  by  the  na^l  braneh.  The  pain  and  swelling  of  the  afieeled 
area  are  so  great  as  often  to  resemble  erysijxlas,  and  ulceration  of  the  cornea 
tnd  iritis  develop.  Herpes  zodir  opltflifflmicitfi  prevails  for  the  most  pait 
among  adults^  but,  as  Horner  has  pointtil  out,  the  eurnca  may  sdso  sutler  in 
cooncctton  with  heq>es  labialis  when  this  appars  in  childhood. 

Symptoms. — Tlie  disease  begins  with  a  series  of  trans[)arent  vesicles 
upon  the  cornea,  mostly  near  its  margin,  with  jmin  and  marked  laehryma- 
fjo.  After  a  time  the  vesicles  bui-st,  and  an  irregular  area  of  corneal 
dty  remains.  Iritis  may  occur.  The  disease  is  slow  in  progress,  and, 
T  recoveiy,  opacities  i^maio.  Horner  obs<^rved  the  disorder  in  con- 
miion  with  labial  herj^ies  associated  with  pneumonia,  bronchitis,  and 
;ftrrtial  conditions  of  the  respiratory  tract. 

Treatment.^ — This  consists  in  relieving  the  general  condition^  together 
with  the  hxnl  applieation  of  atropine  and  antiseptic  washes. 

OoxiCAL  Cornt:a  (KERAT<XY>Nrs).^ — This  consists  in  a  cone-shapcd 

bulging  forward  of  the  cornea,  and  is  raix?ly  congenital.     It  is  mostly  seen 

lt»  young  women,  and  usually  does  not  develop  until  after  the  age  of  fifteen, 

lEthaustiug  illness  and  especially  chronic  dyspepsia  have  been  assigntnl  as 

[iXfttiDg  causes,  the  immetliatc  cause  being  a  distnrlmnce  in  the  relation  of 

ltl)t'intra«x'nlar  pressure  to  the  resistance  of  the  c?cn"nea.     The  eye  bei'omes 

linynpicand  highly  astigmatic.     Although  cylindrical  lenses  may  nut  avail 

tin  ill] va need  cases,  certainly,  as  Thomson'  and  Wallace^ of  this  city  have 

[*dl  shown,  in  some  instances  their  em))hjyment  increases  markedly  the 

1  amity*     If  the  apex  of  the  cone  appears  to  be  thinning,  the  use  of  a 

wiak  solution  of  sulphate  of  eserine  and  of  a  pressure-bandage  is  indicated. 

Iridectomy  and  the  sul>slitntion  for  the  apex  of  tlie  cone  of  a  contrailing 

ittcatrix  are  the  ojK^rative  measures  which  have  Ix'cu  employed. 


^Thii  term  is  often,  as  HomtT  observes^  incorrectly  used  aa  Bynonpnoua  with  phlyc- 

•  k««iiititis. 

*Tran«iclion«  af  the  AmpHt'itn  0|ibthftlnu)lc>^ieal  Siwiety,  1874. 
'  tlmverEity  Medical  Magazine,  January^  tBS9. 
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BuPHTHALMOS. — Synon3rmes. — Hydrophthalmos  coDgenitus,  Kerato- 
globiis,  Megalocornea,  Glaucoma  coDgenitum. 

In  this  rare  affection  there  is  a  slow  but  progressive  enlargement  of  the 
eye  in  all  its  diameters ;  the  cornea  is  flattened,  and  the  anterior  chamber 
much  deepened ;  the  tension  is  raised.  In  the  course  of  time  the  cornea 
may  become  cloudy,  although  this  participation  is  not  always  present.  The 
affection  appears  at  birth  or  shortly  afterwards,  and  its  incipient  stages 
are  believed  to  be  intra-uterine.  The  precise  cause  is  not  accurately  deter- 
mined ;  it  has  been  ascribed  to  an  intra-uterine  iriHo-keratitis  with  increased 
intraocular  tension, — in  other  words,  a  form  of  congenital  glaucoma.  In 
megalophthalmic  eyes,  according  to  M.  Durr,*  the  oblique  muscles  present 
a  greater  obliquity  than  is  ordinarily  the  case,  and  produce  a  noticeable 
compression  upon  the  emergent  veins.  The  prognosis  is  unfavorable :  the 
affection  usually  progresses  to  blindness.  Eserine  and  iridectomy  are 
recommended  methods  of  treatment. 

Arcus  Senilis,  or  a  circle  of  fatty  degeneration  just  within  the  margin 
of  the  cornea,  is,  as  its  name  implies,  almost  invariably  found  in  old  i)er- 
sons.  Occasionally,  however,  a  genuine  example  of  this  affection  appears 
to  have  been  noted  in  children.  H.  F.  HanselP  reports  an  instance  in  a 
mulatto  boy  three  and  a  half  yeai^s  of  age,  resembling  in  all  particulars  the 
arcus  of  adult  life.  Canton*  doubts  whether  this  has  ever  been  seen  at 
birth,  and  thinks  it  likely  that  instances  so  reported  have  been  due  to  arci- 
form  opacity  the  result  of  ulceration.     The  affection  requires  no  treatment 

Tumors  of  the  Cornea. — These  are  very  rare,  and  include  such 
growths  as  develop  from  the  epithelium,  as  epithelioma,  or  invade  it  by 
extension  from  neighboring  tissues,  as  sareoma.  Benson*  has  reported  an 
instance  of  fibroma  of  the  cornea  in  a  girl  aged  nineteen. 

Dermoid  tumor  occurs  as  a  firm,  hemispherical,  yellowish- white  growth 
lying  partly  upon  the  cornea  and  partly  upon  the  conjunctiva.  The  apex, 
ofticn  paler  than  the  rest  of  the  growth,  is  covered  with  short  hairs.  These, 
however,  occasionally  grow  to  an  unusual  length,  as  in  Wardrop's*  case, 
where  they  protruded  through  the  fissure  of  the  lids  and  hung  down  upon 
the  cheeks.  If  undisturbed,  the  tumor  may  slowly  enlarge ;  and  Graefe  has 
recorded  one  instance  where  the  size  of  a  walnut  was  attained.  Bilateral 
dermoids  have  been  recorded,  as  in  Wallenberg's  *  patient,  a  child  of  eight 
years,  the  point  of  origin  being  the  conjunctiva  in  the  neighborhood  of  the 
external  rectus.     It  is  a  congenital  growth,  and  is  sometimes  associated  with 

1  Annales  d'Oculistique,  Juh^  and  August,  1888. 
«  Medical  News,  April  4,  1885. 
'  Quoted  by  Hansell,  loc.  cit. 

♦  Ophthalmic  Review,  1887,  p.  5. 

*  Essays  on  the  Morbid  Anatomy  of  the  Human  Eye,  Edinbunrh,  1808. 

•  Inaug.  Diss.,  Konigsberg,  1889,  Schmidt's  Jahrbiicher,  No.  10,  1889. 
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Fio.  13. 


]t>&rmofd    tumor  of   the   cjomeik. 
(Plilliidelphia  HtJsptlal,) 


niberanomalfesof  the  Ikl  and  eyes.     Pioqno^  has  collf^ctfy!  innely-finir  cases 

«>f  (lemiok]  tumoi^  of  the  cornea  aud  ronjiiiKtiva,  eighty-five  of  wliieli  were 

iiberved  in  haman  eyes.    These  dermoids  have 

befn  aseribed  by  Van  Duyse  to  the  remains 

fif  aamiotic  adhesions  ;  but  Preqiie,  baling  his 

?iew  upon  the  fact  that  the  structure  of  tlie 

p(»wth?^  vor\'  often  agix'i^  with  that  of  the  lid- 

btifilerf  thitiks  they  result  from  tlie  walesceiice 

of  the  eydids  in  such  a  way  that  at  tlie  mo- 

nrot  of  ^[laration  one  lid  attracts  to  itself  a 

portioo  of  I  he  other, 

Microscopieally,  the  growth  reprc^si'ots  the 
itnicture  of  the  skin  and  its  appendages.  The 
pitseiiceof  i>tri|)ed  mtiBcle- fibre  and  acinous  glands  analogous  totliose  in  the 
mjtmrtiva  ha^  been  described  in  derninid  tumors  growing  from  the  axrnnele.* 
Co>iaExrTAL  Anomalies  op  the  ('ornka. — Microphthalmos  is  that 
eooditiou  in  which  the  entire  eye  remains  in  a  more  or  less  rudimentary 
ftute,  and  in  winch  the  cornea  is  too  small  in  all  its  <liameter's,  Fnre  eases 
of  miemphthalmos,  according  to  Manz,  are  among  the  greatest  of  rarities; 
QguaUy  one  or  other  of  the  comjxjnent  [xirttons  of  the  gh>be  is  w^antino;^, 
Xfnneron«  theories  have  been  expresse<l  in  repird  to  the  etitdogy, — retarded 
owth  of  the  cerebellum  (Knndrat),  incomplete  closure  of  the  ftetal  oeuhir 
(Ark),  fu^tal  illness  in  €/Mta  (Wedl  and  Bocli),  intra-uterine  sclero- 
H*retinitis  (Dentschmann).  This  attc'ction  has  also  been  ascribtd  to  the 
I  iDifltieiioe  of  heredity, 

Me*ndoplithalmos  has  been  described  on  page  118. 

Sc-lerni>hthalmia  is  that  cfmdition  in  wliieh  the  opacity  of  the  selerotio 
I  eorroaches  u[K)d  the  cornea  in  sneh  a  manner  tliat  only  the  central  portion 
frmains  trans|)arent.     It  is  due  to  an  im|K*rfect  ditferentiation  of  the  cornea 
tiwi  si^lera  at  an  early  periml  of  fa^tal  liie. 

Congenital  oi>acities  of  the  cornea  are  seen  either  in  tlie  form  of  milky 
ipots  which  may  clear  np  in  later  life,  or  as  dense  leneomas.     They  are  due 
I'tilher  to  intra-uterine  inflammation  or  to  an  arrest  of  development. 

Coeijjeoital  *»taphyIoma  of  the  cornea  appai*s  in  the  fornj  of  a  true 
staphyloma,  and  is  a  rare  affection.  The  al*norniality  dejx^nds  not  so  much 
QpOD  a  malformation,  or  an  ari-est  of  development,  as  ti[M>n  a  fretal  inflam- 
mation w*hich,  acconliuf?  to  Pineus;'*  taki^s  place*  in  the  80<H>nd  half  of  iietal 
life.  Heredity  pri»bal>ly  plays  some  r6le  in  this  and  similar  aHections  of 
the  coroeiu  Bernheimer  has  seen  congenital  staphyloma  of  the  cornea  asso- 
iriated  with  dermoid  formation. 


•  Aaonuiliei  de  Dcveloppement  et  Mulitdios  congenitalca  da  Globe  de  VCEil,  Pnm, 


%m6. 


•Beitrng  »ur  Ijehre  vow  Slaphylomu  Comea*  CoBgonitum,  Inaug,  Dissert.,  Koniga- 
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THE   ORBIT. 

Anophthalmus,  or  Congenital  Absence  op  the  Eyeball. — 
Although  this  and  other  cx)ngeDital  anomalies  of  the  globe  of  the  eye,  oon- 
sidered  as  a  whole,  may  not  ahvays  be  connected  with  orbital  abnormality, 
they  are  sometimes  so  related,  and  may  therefore  l>e  conveniently  classed  in 
tliis  place.  Collins*  has  gathered  the  details  of  all  the  cases  of  this  affec- 
tion that  have  lxx>n  publishal.  They  numlx^r  thirty  bilateral  and  twelve 
monolateral  instances,^  of  which  there  were  }X}st-mortem  examinations  in 
nine.  As  to  the  primary  cause,  neither  hereditary  influem^es  nor  consan- 
guinity of  the  parents  existed  in  a  large  majority  of  the  cases.  There  was 
a  maternal  impression  of  fright  in  a  numlx?r  of  the  cases,  and  Collins  is 
inclined  to  allow  this  as  a  j^ossible  cause.  However  well  the  appendages 
of  the  globe  are  develo|K»d,  no  trace  of  the  globe  itself  is  usually  to  be 
found,  and  the  defiK't  seems  due  to  an  early  developmental  cessation,  the 
})rimary  optic  vesicle  failing  to  bud  from  the  anterior  primary  encephalic 
vesicle.  Ten  cases  are  reix)rted  as  dying  within  two  months  from  birth, 
and  bodily  and  mental  defects  were*  more  or  less  frequent. 

Crvptophthalmus,  a  congenitid  union  of  the  eyelids,  usually  over 
imperfect  eyes. — In  this  defwt^  the  developmental  failure  seems  to  be 
arrested  at  the  formation  of  the  lens :  the  lids,  conjunctival  sacs,  etc.,  are 
wanting  or  are  malformt^d. 

*  London  Ophthalmic  Hospital  Reports,  vol.  xi.  p.  429. 

'  Several  other  aisos  have  since  been  reported  :  see  Ann.  Univ.  Med.  Sci.,  1889. 
»  Studied  by  Hocquart,  Arch.  dOph.,  vol.  i.  p.  289. 
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APHTHA L\flT8»  UH  ABNORMAL   SmaLLNE-SS  OF  THE   EvEBAlJ,* — 

^Tbilboonimlity  is  uot  iiifmjin^iitly  coiiicick'ut  with  uuusiial  Bmalloess  of 
ilie  hea<l,  or  defective  cerebnil  and  mental  dev€'lo[jment,  and  is  still  more 
f)ttly  as6oc*iated  with  sucli  inip'rlk-tiun8  as  4'alarac't,  nystagmus,  8tra- 
'tifemiis,  corneal,  ivtinal»  or  nerve  dii^'a^%  suhmirmality  i)f  vision,  and  even 
Umdness*  Deutselinmnn  thinks  the  eanse  of  tliesK*  anomalies  is  to  l>e 
smij^ht  iu  fcptal  inflanmiator^'  proeesses ;  Hesse*  inclines  to  Arlt's  theorv 
of  a  non-closure  of  the  optu'  el  ell ;  Kundrat  supposes  a  etTelx-llar  failure 
of  develDjiment  ;  and  Beeker  eoucludes  that  thtre  was  a  failure  of  the  ecto- 
dermal invagination.  It  is,  of  course,  only  in  the  ease  of  the  cataract ous 
cc»mpliiatimi  that  any  thera|KMrticul  or  surgical  procedure  promisees  to  t>e  an 
ad\*antugc,  Wlien  it  is  certain  that  a  functional  n^tiiia  and  nerve  exist,  tlic 
cataract  should  Ik?  needk^  as  early  as  | miss! hie, — before  vision  has  been  Umt 
or<kteriorateil,  and  before  nystagmus  and  stpunt  liave  l>ecome  fixed  halsits. 

CycuiFIA. — Fusion  of  the  two  orbits  into  a  single  t^vity  in  the  median 
linr  of  the  fortdiea*!,  with  misformed  and  functionless  remains  of  one  or 
Uitli  globes,  is  a  rare  vir-e  of  development. 

Congenital  AUiNuuMALiTiEs  of  the  Obbita[.  Wai.us.— These  are 
naudly  the  result  of  a  general  asymmetry  of  the  head,  and  may  l>e  so  ex- 
ti>'nH*astu  interfere  witli  the  dcvclojiment  of  the  eye.  In  scjme  cases  the 
fissures  are  al)ni>rnially  placed,  txmfluent,  or  constricttxl,  and  vnses  have  been 
rejxiiiid  wherein  the  optic  foramen  was  wanting.  Failure  in  the  lamina 
cribnea  or  upper  [lart  of  the  orbital  wall  may  result  in  a  eerebial  hernia 
into  tlie  orbit,  the  siur  being  coiupostJ  of  tht*  dura  mater. 

AcQuiHEU  Anomalie-s  OF  THE  ORmT.^Tlu\sc  may  arista  from  osteo- 
iMtotJS  and  other  tumors,  from  tuberculous  disc'ase,  or  frtnu  hereditary 
fiy|4iili^  of  the  walls  of  the  orl>it.  The  symptoms  ui'  osteoma  will  de]K^nd 
nj«>n  the  position  of  the  neoplasm.  If  it  attain  a  wnsiderable  size,  the 
flohe  will  be  pushed  either  forward  or  to  one  side,  and,  if  the  pressure 
npoii  the  globe  become  so  gi^cat  that  the  circulation  and  fuurtion  of  the  eye 
tre  hindered ,  visual  failure  conseipient  upon  atrophy  will  siM*c<lily  lbllow% 
This  i^  esjKvially  true  when  the  tumor  extends  towards  or  aljout  the  optic 
fcfaim*n.  From  the  uneerlaiuty  as  to  the  diagnosis  and  the  impossibility 
rf  any  thera}>eutic  measures  except  surgical  *tnes,  it  follows  that  blindness 
o^uatly  prtvedes  enucleation,  just  as  enuck'ution  must  prt*cedc  removal  of 
the  ttitnur. 

In  reference  to  orbital  tubereukmj<^  the  ct>existence  of  f<KM  of  tul>ercular 
A'positsor  prcK-essits  elsewhere  sliould  hwl  to  the  earliest  i>ossib!e  diagnosis 
of  the  retrobulbar  afiection.  When  the  diagnosis  is  certain,  no  delay  must 
lieftllowetb  anil  comjjlcte  surgii'al  removal  of  every  infwted  tissue  is  nec^es- 
^^'  to  avoid  what  is  not  infreiiuemly  a  sc^qnel  of  delay, — thronibo-phlcbitis 
of  the  orbital  veins,  and  meningitis. 

Sypliilitic  dif^eose  of  the  orbital  walls  has  been  rarely  observed.     The 
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Tumors  and  Cysts  of  the  Orfut. — Those  in  difldren  are  far  less 
freqiieut  tlian  in  adultti,  mul  cimsibt,  so  tkr  as  tumors  are  ouncerncd,  almost 
exclusively  af  sarcomata.  Cases  of  metastatic  myxo'sarconiata  and  of  cvrc- 
bial  jsare<^mata  growing  ioto  the  orbit  have  been  reported^  also  eehiuoeoccus 
and  cvsticercus  eysts.  The  symiJtoius  will  depLHid  upon  the  loeation  aud 
growth  of  the  tumor.  Exophthalnms  and  [Kipillitis  are  the  more  probable 
ones,  and,  where  they  are  not  too  deeply  loi  atetl,  prunijU  surgi^.iil  iutcr- 
fmm^  may  save  the  eye. 

VAauLAR  Disf:ases  of  the  Orbit. — These  in  the  yoini<^  mx^  rare 
'^iftctioos,  and  almost  without  exeeption  seeoudary  to  traumatism,  to  con- 
cuffiion  uf  the  brain,  or  to  wasting  diseases,  Orbital  aiienrisni  fijllowlug 
wmcinjuiy  will  pn«luee  pulsating  exophtlialmus,  aud  ligation  of  tlie  carotid 
may  become  ne^'cssary.  Venous  thrombosis  with  septic  inft^tion  is  rare 
;iad  of  diffirult  diagnosis.  The  exo|ihthidmtis  of  exophthalmic  goitre  may 
VfWi^eil  anmng  vascular  atfections,  but  the  local  abnormality  retjuires  uo 
attempt  at  loi-al  tljempeutics. 

Orbital  Cellulitis*, — This  severe  affection  may  occur  iu  the  young 
as  a  rt^ult  of  traumatism,  following  surgical  operation,  secondary  to  se|ittc! 
jthkbitis,  or  atx^ompauying  panophthalmitis.  There  will  be  exophthahnns, 
ittflammatory  swelling  of  the  lids,  pain,  etc.  Unless  the  prixluetsof  iuflam- 
matioti  find  an  outlet,  the  pressure  upui  the  globe  nuiy  endanger  its  fune- 
tioD  or  existeuc*e,  so  that  upon  any  iudicatiou  of  a  pointing  of  the  abscess  it 
Aould  be  carefully  but  sliced ily  evacuated.  lo  lancing  Tenon *s  capsule  or 
the  fpdematons  Uds,  caution  is  rerjuisitc  not  to  injure  the  ghilx*.  Tlie  eye 
filiould  be  kept  dressed  with  hot  bichloride  dressings,  iretjuently  renewed, 
4ik1  the  patient^s  general  strength  supported  by  the  free  administration  of 
Ionics,  a  liberal  diet,  etc.,  while  the  kidneys,  skin,  and  bowels  should  Ixi  kept 
active. 

DISEASES   OF  THE  SCLEROTIC. 

The  only  primary  or  idiopathic  disease  of  the  sclerotic  is  scleritis  or 
fpiHeritis,  and  this,  infre^pient  in  adults,  is  yet  more  so  iu  the  young.  Per- 
baps  It  is  most  eummonly  met  with  awompanying  keratitis  scn:ifulosa  (in- 
l«.rit«l  syphilis)  with  e<jujunetivitis  lymphatica  (Arlt),  and  is  often  mistaken 
^or  ]ihlyctenular  ci.uijunetivitis.  Iritis  and  eyclitis  are  mndy^  if  ever,  seen 
ill  tbt'sc  teases,  unless  of  traumatic  origin.  Scleritis  and  e{)iseleritis  begin 
witii  a  IfK^lized  fixnjs  of  ermgestion  near  the  corneal  margin.  Tlie  infiam- 
niatioij  isditferentiated  fn mi  conjunctival  affwtions  by  making  traction  npoij 
ti'<*  wifijuuctiva  or  lid,  and  the  violet-reil,  intlamiKl  structures  are  seen  to  be 
l^'Death  the  normal  conjunctiva.  The  affection  shows  a  curious  tendency  to 
dwitigo  its  location  and  move  circle- wise  ateut  the  cornea^  the  f*»rmer  seat 
W)raing  normal  as  the  atlvance  is  made  to  a  new  jiosition.  There  is  little 
l^ttin,  lait  tenderness  to  tlie  touch.  Tlic  greatest  danger  consists  in  the 
li&bility  of  implication  of  other  organs, — the  cornea,  iris,  and  ciliary  lK)dy, 
•-aiKl  to  avoid  this  the  treatment  should  l>e  prompt.  It  is  Ix^tter  to  pre- 
vent the  irritation  arising  from  the  functional  activity  of  the  iris  aud  ciliary 
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muscle  by  using  a  mvrlnatic  solution  of  atnipine,  without  a  haiidage.  This 
will  usually  serve  to  cnit  sliurt  the  aflection.  But  it  will  comiinjiily  be  found 
thai  these  eiildren  have  some  systetnic  dyscrasia,  and  if  syphilitic  or  serof- 
nlcNS  taint  exists,  or  if  ttjeix?  is  either  evidence  of  defective  noiinshmentj 
apecial  emphasis  should  be  laid  ujM>n  tlie  eorreL'tiun  of  these  things.  With 
eoiocident  or  resultant  iritis,  cyelitis,  or  keratitis  the  same  treatment  is 
aknost  entirely  directed  to  the  important  structures  threatened. 

DISEASES  OF  THE  IRIS  AND  CILIARY   BUDY. 

Ooi^BOMA  OF  THE  Iris. — Congenital  defects  of  tlie  iris  from  develop- 
Bifntal  failure  are  occasionally  met  with,  and  snih  gap??  t»r  breaks  in  its 
coutinuitvdo  not  usually  interfere  with  good  vision^  unless  they  extensively 
involve  the  choroid.     They  are  lieyond  oiK'nitive  trr^tment. 

pEnsisTEXCE  OF  THE  PiJPiLLARY  Membkane. — l>c  Wcckcr  and 
liniHlolt/  Collins'  and  Wickerkiewiez/  have  descril>ed  thrs  c<jngenital 
anomaly,  oousistiug  of  fibrillar  bauds  or  filaments  stretching  acnjss  the 

pupiUary  area  ajid  inserted  into  the 
anterior  surfmL'c  of  the  iris.  It  is 
chiefly  of  imtK>rtanw  from  the  fact 
that  it  migljt  be  mistaken  for  syne- 
ehiic  or  old  iritie  afllM-tion.  Vision 
is  slightly  imjiaircMh  An  illustration 
of  this  interesting  remnant  of  fcetal 
ocular  lilc  is  given  in  thcaecom|)any- 
ing  cut  ( Fig.  4), 

Corectopi A,  OR  Displacement 
OF  THE  PuPH.. — In  many  cases  the 
pu|)il  m  congeni tally  misphictM^l,  so 
that  it  is  not  accurately  bcliind  the 
sti  ihe  i\»rniti  nor  in  front  of  tlie  k^ns.  In  rai^*  instant's  this  ectopia 
^iMk^mHatl  to  UsHime  a  source  of  imperfect  vision  and  of  nnsiglitliiu^ss. 
JOi.t  cmMirniirnn-r  if  tmumattsni  and  of  o|ierHtions  u\K>n  the  cornea,  the  pnpil 
mM^X  lUkfWW  be  dnivvn  to  one  side,  greatly  distorter!,  or  even  ol^literatwl, 
1^  MiAk0M*  MUl  ttrtiticial  ]>npil  or  an  optical  iridectomy  is  advisable,  though 
1^  r#ithii  4MV  uAt^  iinsatisiaetory. 

1^1'%^  AXl^  iKUHV-CvcLlTia — The  iris  and  the  eiliary  bwiy  art*  in  the 
XIWC  t*tT|1V"*T^^'  exempt  from  acute  or  prlmnry  inflannnationi^.  Ahno.st 
i|ll^  ViiJ^  ^W'^ii^kiAi  t\^  tUb  rule  is  the  rare  irlti.^  of  lienxlita ry  syphilid  and 
^  II^JNCV^  W^  i^  ^^"^  (tlM't^  the  existence  of  other  sym]>tom8  will  be  snffi- 
^IMIJK  IMlfilMirrnl  K«  ^iw  the  (4ne  for  diagnosis.  The  chonjid  \s  almost 
GODlfci&t  tNt  W  tli>M4»Hl^^i  i^  the  iutlammatory  proces^^  and  the  cxisUuic^  of 
vt^  4k«vW  f^v^l^  ^^mlm^tontl.     The  somewhat  obscure  form  of  iritis 

'  ^  iT>*lrnlo  Ilo^pitJil  Kc*porU,  July»  1888. 
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atkd  serous  iritis,  or  iridoehoroiditia  serosa  (the  keratitis  pra^npitata  uf 
Arlt,and  aquo-cupsulitis  oi  punctate  keratitis  vi^  the  okler  writers),  is  oct'a- 
iioually  obs<*rved  m  the  yoimg.  There  is  little  or  no  tendeucy  to  plastic  ex- 
tidation,  and  the  diief  nigiii^  euiisist  in  niiniitc  punctate  fleeks  u\Kyn  Dcseciiiet'a 
membrane,  turbidity  uf  the  arpiinjiia,  increased  tension,  inipairetl  vision,  pain, 
and  a  sluggish,  somewhat  contmete<l  pnpil.  To  these  syia[itt)ms  Horner  adds 
hyperfcraia  o(  the  papilla  and  tiilncs.^  and  turtnosity  of  the  eircunipa]>illary 
retinal  veins.  The  atik-tion  is  n&iially  a  protJuct  of  souie  systemu"  dyscmsia, 
omirring  mo&t  frequently  in  girls  approachiajj;  piilx;rty,  in  the  scrofulous, 
tlie  ampmic,  etc.  The  general  indications  for  treatment  will  therefore  de- 
pend opn  eonnteraeting  the  systemic  abnornmlti?m.  If  the  pressure  in  the 
anterior  chamlxT  becomes  so  great  that  atropine  does  not  pruduee  mydriasis 
(the  pressure  preventing  its  absorption),  jraraecmtesis  is  urgently  indicated. 
The  incision  should  l>e  made  with  a  necille,  and  sudden  or  extensive  drain- 
Ige  carefully  avoided.  This  may  be  repeated  aa  often  as  the  tension  or  pain 
,igain  becomes  extreme,  M<xlerate  catharsisp  diuresis,  and,  in  severe  eases, 
irtificlal  diajihoi-esis  (l*y  pilocarpine)  are  advisable, 

ikptic  or  mtiaiitatir  irkio'Vi^ciittis  may  arise  in  infants,  and  has  l>eeu  called 
pneqieral  panophthalmitis.  It  is  almost  absolutely  fatal,  and  is  properly  to 
becb&slfietl  as  an  emb4>lie  or  suppurative  choroiditis. 

Horuer  observetl  one  case  of  Inberctihrns  of  (he  iiis  in  four  thousand  eases, 

Plcusitc  iritisj  comrann  in  adults,  is  of  great  rarity  in  children,  and,  when 
it  m^ts^  is  secondary  to  traumatism  or  aileetions  of  the  cornea  or  other 
Dcighb<jring  tissues* 

As  regards  the  trealnifjii  of  intts^  there  are  few  exceptions  to  the  rule 
that  it  is  of  primal  importance  to  pi'e^'^ent  adhesions  of  the  iris  to  tlie  lens- 
capeule,  or,  if  they  have  already  formed^  to  break  them  up.  For  this  pur- 
p(3se  atropiue-instillations  are  demanded.  Should  these  not  succTcd,  or  if 
l»ei^istt'nt  atropinization  produce  local  or  general  irritation,  mercury  by  the 
moutli  or  by  inunction  may  l>c  jmshcil  until  found  useless  or  no  longer 
advisable.  We  must  not  neglect  to  be  on  the  lookout  for  possible  atropine- 
{•crisoniDg  in  certain  idiosyncrasies. 

Glaucoma. — This  is  a  disease  characterized  by  abnormal  incK-ase  of 
intrawiilar  ttaision  or  pressure,  and,  though  oecurring  extremely  rarely  in 
drildiien,  a  few  rases  have  bec^n  met  with,  and  a  mention  of  the  iaet  may  be 
here.  The  diagnosis  de|»end3  principally  upon  tlie  (adus  etnidiUts,  a 
•nsaliou  of  unusual  haixlness  being  ini parted  when  tlie  globe  is  delicately 
ptIlJa(e<l  by  the  fingei-s.  Wlien  this  excess  of  tension  luis  rtniehed  a  con- 
siderable degree,  there  will  lie  pain  of  the  eyeball,  radiating  to  deeper  jmiis, 
iuffifltliesia  of  the  eoniea,  dilatation  of  the  pn])il,  a  shallow  anterior  ehamlx»r, 
«te,,  and,  with  the  ophthahiinseope,  a  cnpix-d  disk.  The  etiology  of  the 
tfectioo  is  obscure.  The  treatment  consists  first  in  repeated  instillations  of 
»  solution  of  salicylate  of  eserin  *  (gr.  J-i  ad  Si).  When  this  has  lieen 
provwl  to  give  no  relief,  a  broad^  large  iridectomy  should  l)e  made  at  the 
wperior  part  of  the  iris* 
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DISEASES  OF  THE   VITREOUS. 

•-•«4t-u  jt'tK^i  tr^ery  is  almost  the  only  abnormality  of  the  vitreous 
;.->«•.  tuii  ':utr  rn?*^L«  but  a  mere  mention,  since  the  anomaly  admits  of 
urumu  I:tut^  iu  the  majority  of  cases  it  does  not  greatly  interfere 
itr  :siai  "uuiiioo.  and  is  more  an  oplithalmological  curiosity  than 
J'i>iuiuiini«-'s<vpii.tilly  it  apjjears  as  a  translucent  mobile  fibril 
vl— tu.:iui  W'iu  :uf  .'tfuCRil  artery  of  the  retina,  or  from  a  branch  of  the  same, 
ir-.**-^!i  :\^  .  :tr>*ms  to  the  ixKSterior  capsule  of  the  lens.  It  is  the  remnant 
*    :i*  -VI •ti'*    %aiia  iu  tJjetal  life  nourished  the  lens  and  capsule. 

DISEASES  OF   THE   LENS. 

'*N  ;*^!t5<^  *i  the  crj-stalline  lens  consist  in  defects  of  form, — eolo- 
VitKv,  ii ..  ^vivu>  ''f  jHieition, — luxation, — and  defects  of  trans}>arency,  or 
w>..>i.'.  '"t^  t»ias  Ui»c  biMUg  nourished  by  blood,  and  being  without  nerves, 
^   »v  >^  Ho*^   V  :rtie  inflammatory  action. 

•v.^^t-^  >-  t\»KM. — These  arc,  of  course,  congenital,  and,  as  the  re- 
S4..>. .  •  ->  iKwc  v>f  vision  is  usually  slight,  and  the  condition  itself 
^  * ».  ^.wv  ,'»^>ic  >v  o|R*ration,  except  by  extraction  of  the  lens,  it  follows 
i«^  -^.^  V  '«^5<  tvc  tneution  is  required.  SevcM-al  cases  of  asymmetry  of  the 
V  .*v  «.  •■i.^  vXtfisjL  ecv\»  have  been  reported,  caused  by  developmental  defect 
»..  A .  *  :K'  rs5*xftOttt  of  the  lens  or  of  the  lens  itself.  The  condition 
.^  vv.  -«¥>^^  t^^\viM<  or  crystalloconics  consists  in  a  (transjmrent)  pyram- 
c.i*  v^^^Ht vtt  v^f  our\-ature  of  the  anterior  portion  of  the  lens,  the 
^  »^  «M.  'Kti-no^r  thxis  IxMng  more  shallow  and  partially  filled  by  the  lens. 
*N,    o.t^^'  ^'i*  :2^^  wndition  may  sometimes  exist,  and  is  called  posterior 

•^,^^^^M|Ni  ^^x-  IX^iTiox. — The  lens  may  be  congenitally  displaced,  and 
a.x  %;v<v  ,v^  xvWtMtial  defects  is  called  eciojna  lentis.  It  is  usually  sym- 
»ixx  •x  *  .  .i"N5\  iv>ioworthy  j>eculiarity  is  that  the  displacement  is  generally 
>*..  >v\  x-c  ;n>Nx-*rxl  a»d  inward.  It  is  more  ran»ly  laterally  displaced, 
i..vi    *v'xvc  ^ii^\^Hlv  downward.     An  illustration  is  appended  of  a  case  of 

Fio.  6. 


k^M 


>st»o^H«<n»t»l  w-topia  lojitis  that  was  recorded  some  years  ago.'  (Fig.  5.) 
rv  »ln»*«  t"«ust>  of  the  abnormality  is  doubtless  some  imperfection  in  the 
r,v^-«i«»H  or  inwpiality  of  the  length  of  the  fibres  of  the  lenticular  liga- 

»  Tr»tH  Amcr.  Ophthalmol.  Soc.,  reported  by  Dr.  W.  S.  Little,  1888. 


DISEASES   OF    THE    EYE. 


127 


or  flonule  of  Zinn.  ludiret-tly  the  influence  of  heredity  is  clearly 
as  au  etiological  factor.  In  a  large  majority  of  the  cases  the 
lend  remains  traus|mrent  or  R^^mi -transparent.  If  the  ectojiia  is  cunsid- 
prsUe  in  extent,  the  iris  may  \}e  dit^tinctly  ^cnm  to  Ix?  pushed  forward  by 
the  leus^ge,  and  that  part  of  the  iris  that  is  ansnppoited  hy  the  htm  ex- 
hibits a  tremnlonsness  with  jar  or  motion  of  the  globe.  The  disturbance 
of  vision  will  dc[>cml  entirely  npon  the  extent  and  the  kind  of  the  mal- 
jKjfiition,  Visual  acuity  will  nsnally  be  impruvefl  hy  high  refractive  lenses, 
concave  if  the  crystalline  lens  l>e  used  as  a  part  of  tlie  ditjptrie  system,  con- 
wx  if  the  functional  jwirt  of  the  system  be  apIiakiaL  All  the  eas<«  we  liave 
seen  have  been  practically  aphakial,  the  lenses  In'tng  too  lar  removed  from 
feheaxis  of  vision  to  be  useful  in  seeing.  Scunetimes  the  lens  is  not  station- 
inr,  I>ut,  owing  to  a  lax  zonule,  moves  with  or  follows  motions  of  the  eye- 
Ul  or  head.  Ca?es  have  l>een  re|M>rtcd  wherein  the  lens  still  in  its  capstile 
lilftpiaed  tlirough  the  pupil.  In  sucli  instances  tlie  *ipei*atiou  of  extr-aetion 
isdtiu-ly  indicatt^l.  An  abnormal  position  of  the  [lujtil  may  sometimes  exiBt, 
an<l  rmite  much  the  same  result  as  an  ahnormal  |x)sitinn  of  tfie  lensw  This 
pupillnry  anomaly  may  be  congenital  or  traumatic, — ectopia  pujdllarm  con- 
ijpii/fT  «ni  traumatica, — and  the  treatment  by  oj^eration,  if  any  be  advisable, 
H'ill  flc|K'nt]  upon  many  varying  eircumstana^s. 

A(rpiircii  tibnormaflmn  of  podtion  of  the  leiw  is  usually  caused  by  blo%vs, 
OMicn8?ioo,  or  injuries  of  the  eyel>all  or  head,  and  is  tnilk^l  huraiion  ov  dis- 
kextttQtO  When  the  displacement  is  only  slight,  it  is  called  subluxation. 
The  immediate  jjossibility  of  luxation  depends  upon  a  rupture  of  the  lens- 
liKamcut  or  caj»siile»  so  that  the  lens  usually  becomes  eataractous,  either 
ilowly  or  c|niekly,  from  defcM^tive  nutrition^  or  from  the  admission  of  the 
»|iie»>its  or  vitreous  humor  to  its  substance,  causing  molecular  and  chemical 
dianges  that  destroy  trau-s|»areney.  When  the  dislocated  lens  is  in  the 
viinHjii??  clmmber,  its  exti^action  becomes  im]x»ssible.  In  such  cases,  acting, 
laitdi^es,  as  a  foreign  IxKly,  the  accident  may  be  fullowed  by  symptoms  of 
irritation  and  glaucoma,  that  may  necessitate  tlie  enncleation  of  the  globe, 
^\  here  the  luxation  is  into  the  anterior  chamber,  the  prevention  of  such 
eymjitoms  by  means  of  a  prompt  extraction  is  strongly  indicated.  In  this 
pjeition,  or  when  but  partially  so  misplaced  and  held  in  position  by  the  iris, 
theahiinrmal  iH>sition  of  the  lens,  if  still  transparent,  may  be  diagnosticated 
hy  the  aid  of  the  ophthalraoscupic  mirror  and  from  the  peculiar  position  or 
eui%timtion  of  the  iris.  When  the  lens  has  become  eataractous,  its  posi- 
tion ig  easily  recognized.  In  this  connection  consult  also  the  stx'tion  on 
wotjiicls  and  injuries  of  the  eye,  also  that  on  traumatic  cataract,  and  on 
exliadion  of  ctitaraet, 

l^EFFXTS  OF  Transparency;, — CATARAcrr. — Cataract  may  be  either 
ooogenital  or  acquired  ;  partial  (tlie  entire  lens  not  aflTcctefl)  or  comjilete ; 

*  II  hirdlT  needs  mention  that  the  kns  may  aUo  he  dijlocated  li}-  intraocular  growlht 
ptahriiq^  ihti  kn*  out  of  position  or  rupturing  it*  ligiimGnt,  or  by  such  changes  in  the  globe 
a  ilapby hxuBf  rett^>ocular  iumur,  buphtbiilmo&)  etc,  thiit  alio  rupture  the  /.onulo. 
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hard  or  soft  ;  capsular  (the  capsule  deficient  only  in  transparency)  or  len- 
ticular; ceutral  or  peripheral;  anterior  or  posterior;  traumatic  or  patho- 
lf:^ical^  etc. 

The  diagnosifi  of  mtaract  is  a  simple  aud  easy  pnx-edure,  effected  by 
the  aid  of  rcHwted  and  of  trausmitted  liglit  The  jJiipil  should  be  di- 
lated by  a  drop  or  two  of  cocaine  solution  (gr.  vi  ad  3i)  Instilled  ten  niin- 
utcs  prior  to  the  examination,  whert*by  a  larger  part  of  the  lens  is  brought 
into  view.  By  placing  the  j>atient  so  that  the  source  of  light  is  heliind  and 
at  one  side  of  the  head,  the  light  is  reflected  into  the  pupil  by  a  twelve-inch- 
focus  uphtliahnoscopic  mirror*  through  a  wntrul  perforation  of  whi(*l)  the  eye 
is  observed.  If  in  place  of  the  usual  reddish  ghjw  of  the  fundus-i-eHectton 
the  entire  ptipillary  area  is  dark  or  neutml-colored,  we  conclude — ^the  cornea 
and  remaining  ocular  media  being  supjwsed  to  be  clear— tliat  complete  cata- 
nict  is  present.  If  the  crimson  fundus-reflex  is  interruj>ted  by  dark  spots, 
strise,  or  breaks,  a  partial  cataract  is  probably  to  be  inferred.  Turning  the 
patient  so  that  the  light  falls  a  little  obliquely  into  the  pupil  whilst  our  ow*n 
view  is  more  or  less  direct,  and  concentrating  the  ilhmiinating  rays  by 
means  of  a  two-  or  three-inch  biconvex  lens,  we  can  readily  verify  the 
diagnosis.  Instead  of  dark  or  negative  spots  as  before,  we  shall  now  see, 
by  the  light  reflected  from  the  cataract,  nght-colored  or  porcelain-like 
images  of  the  opaeity,  whilst  the  transparent  portions  of  the  lens  apjK^ar 
dark  or  invisible.  By  varying  the  [wsitiou  and  focus  of  the  illumina- 
tion -we  can  judgt*  of  the  nature,  position,  and  extent  of  the  opacity.  The 
magnification  of  the  image  by  a  second  convex  lens  may  also  l>e  found  an 
advantage, 

Varietirs  of  Conoexital  Cataract. — A  primary  diagnostic  dis- 
tinction between  congenital  cataracts  consists  in  determining  if  the  ojiacity 
be  complete  or  partial. 

Complete  Congenital  Cataract  is  comparatively  rare,  and  not  sel- 
dom ac*com|mnied  by  microphthalmns  or  by  other  bodily  or  mental  defix*t. 
The  condition  itself  is  an  evidence  of  dex^elopmental  failure,  is  binocular,  and 
nystagmus  is  almr>st  certain  to  follow  sooner  or  later.  As  seen  by  reflected 
liglit,  the  lens  appeal's  of  a  **  milky"  or  opaque-white  color.  At  an  early 
age  we  (*arniot  always  be  certain  to  w^hat  extent  the  retina  and  nerve  may 
be  functional ;  but  if  there  exists  any  sign  of  light-perception,  such  as  that 
shown  in  fnllowing  with  the  eyes  a  bright  light,  or  if  there  are  indications 
of  irritation  from  sudden  exposure  to  such  a  light,  then  the  plain  duty  is  to 
proceed  with  the  needle-opration  as  early  as  possible.  By  so  doing  the 
development  of  nystagmus  may  be  prevented  or  checked,  and  the  |x>ssib!e 
det^y  of  thedeeij-scatctl  visual  organs,  with  amblyopia,  obviated  by  bringing 
them  into  their  normal  usage. 

Of  Incomplete  or  Partial  Congenital  Cataract  the  princijml 
varieties  are  the  ocntral,  the  lamellar,  the  stellate,  the  punctate,  the  axial,  and 
the  anterior  and  posterior  polar. 

In  congmiial  cetUrat  mtarad  we  find  a  white  opacity  occupying  the 
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Mt  of  the  lens,  tiie  ri^t  of  tho  body  being  oormally  tmiisjiarent- 


fisuiil  at^uitv  is  better  than  would  Ix^ 
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[defect  H-as  in  gome  niitridoiial  failure  or  abnormaliMiii  uf  developaieut  m 
laxth  ov  seventh  wt^k  of  iiitm-uterioe  life,  when  the  nuelens  rd'  the  lens 
I  process  of  formation.  Other  oeular  tlefcA'tw^  us  mierojihlhalnuis, 
m]ifiiilar  opacities,  etc.,  may  also  l>e  present.  If  tlie  opaeity  be  of  eoiisid- 
erable  siu?  and  interfere  with  visiun  very  great Ivj  or  if  nystagmus  be 
<>tabli!?hed  or  even  thi^eatened,  either  an  optieal  irideetoiny  or  the  oetHJIe- 
ikjitmtion  should  be  advised  at  once* 

Lameiiar  or  zonular  cataract  probably  arises  in  the  same  way  as  the 
centml  variety,  but  at  a  later  periiRl  of  fietal  life.  The  lens,  as  is  well 
kuowUf  is  Ci>ni|J«jged  of  strata  or  lay  el's,  sometimes  likentd  to  the  layers  of 
BD  oaioo.  Some  developmental  or  trophic  disorder  of  intra-uterine  life 
iuterv^cning  at  the  j>eri(xl  «\t'  fi>rmation  of  a  layer  Renders  it  translucent  or 
Offline  either  in  part  or  entirely.  Tlie  defeat  is,  thea^fore,  of  both  eyes.  By 
attentive  observation  the  tituii^imrcnt  nuelens  and  the  transimrent  external 
livers  may  lx»  distinguished  truni  the  strjitinu  uf  elundy  ti.ssne.  If  for  any 
pm^ral  reason  o])emtive  measures  may  not  b?  rarrietl  out  at  once,  continu- 
ous artifieial  mydriasis  may  be  temporarily  useful  in  giving  better  vision  or 
in  preventing  nystagnnis.  But  this»  for  obvious  riusuns,  is  ol>|eetionable  for 
inygmit  length  of  time,  and,  supposiiig  that  vision  is  decidedly  subnormal, 
il  ig  advisable  to  o|Temte  as  swjon  as  possible,  for  reas^jus  abxmdy  given.  If 
the  opaeity  be  limiltK:!  in  extent  and  an  artificial  pupil  proniist?  to  give  a 
cfcar  space  fctr  tlie  light  to  enter,  an  optieal  irideetumy  is  to  U'  i>reterreil  to 
tk  needle-op*.* nit i tin,  since  in  the  latter  tase  the  power  of  atTomnuKlation  is 
tirtin»y€*l  and  the  patient  heneefoilh  becomes  tlie  slave  of  two  pairs  of  sfM?o 
taite.  But  if  an  iridec^tomy  promise  or  give  no  satisfaetory  result  the  lens 
mu^t  Ije  broken  up  and  given  over  to  the  process  of  abs^irption.  In  older 
cbrldren,  when  the  lens-su)>stance  has  attained  a  considemble  degree  of  con- 
aiem*  or  hardness,  it  has  In^en  proj)nsi<l,  after  Imaking  up  the  lens,  and 
liWr  die  resnltant  softening  and  partial  liqnefatlion  have  taken  place,  to 
exirjid  tJie  lens-matter  by  a  snetion-operation,  thus  obviating  the  delay  and 
poftiihlc  dangtT  of  the  absiirption-proii-ss. 

The  x-arietic^  of  <N3ngenital  partial  ratai'aet  denominated  Mellate^  punc^ 
to,  and  ftrml  indicate  [KK'uHarities  in  the  jKisition  or  fijrm  of  the  opacity. 
Tb(^  stellate  ojiacity  consists  of  a  star-like  figure  iKx-upying  the  anterior  por- 
tion tif  the  lens-substance.  In  the  punctate  the  opacities  are  small,  and 
«8ttijrwl  like  dots  throughout  the  lens.  In  axial  ur  ftisiform  tutaract  the 
ttxiior  rt'gion  of  the  ante ro- posterior  diameter  of  the  lens  is  oetnipied  by  a 
Houdiai'^s  or  opacity  that  interferes  with  vision  in  proportion  to  its  equa- 
torial extension  or  the  degree  of  opacification  of  the  aifected  tissues.  As 
ft^nU  the  advisability  of  operative  measui'es,  the  indications  already  speci- 
W  ohtttiD  als*j  in  these  cases, 

AnUrior  capaidar  cataract  is  also  called  anierior  polar  and  pyramidal 
^Jkttad,    The  opacity  is  at  the  anterior  pole,  and  is  composetl  of  a  hvper- 
Vol.  IV,— 9 
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plasia  of  the  capsular  epithelium,  which  is  covered  by  the  capsule,  the  lens 
itself  remaining  normally  transparent.  The  defect  may  be  limited  in  area, 
— that  is,  not  extending  far  towards  the  equator  of  the  lens ;  and  this  is  the 
more  usual  form.  It  may  also  be  even  with  the  rest  of  the  capsule,  ele- 
vated, or  exteuding  forward  from  it.  In  one  case,  a  child  of  ten  years, 
that  came  under  our  observation,  the  pyramid  extended  forward  like  a 
glistening  white  cone  through  the  pupil  and  anterior  chamber,  the  needle- 
like point  seeming  almost  to  touch  Descemet's  membrane,  and  the  contracted 
iris  apparently  hugging  the  base  of  the  pyramid. 

The  etiologry  of  this  form  of  cataract  is  peculiar,  and  is  probably  to  be 
explained  in  this  way.  It  is  known  that  the  condition  may  arise  after  birth 
from  the  contact  of  the  anterior  surface  of  the  normal  lens  with  an  inflamed 
cornea,  either  perforated  or  not.  The  same  factors  are  supposed  to  operate 
in  intra-uterine  life.  The  fact  that  aft^r  birth  no  defect  of  the  cornea  is  to 
be  found  does  not  seem  to  negative  the  supposition.  Whether  the  abnor- 
mal contact  of  the  two  surfaces  be  brought  about  by  the  emptying  of  the 
anterior  chamber  succeeding  ulcerous  perforation  of  the  cornea,  or  by  tem- 
porary shallowness  of  that  cavity,  or  by  abnormal  pressure  either  in  front 
or  from  behind,  the  essential  mechanism  remains  the  same:  the  corneal 
inflammatory  pnxhict  passing  through  the  capsule  sets  up  a  hyperplasia  of 
the  internal  epithelium,  which  results  in  the  capsular  opacity,  whether  the 
latter  be  pyramidal  or  simply  h^ve  the  normal  contour  unchanged.  The 
dee[)ening  of  the  anterior  chamber  by  re- formation  of  the  aqueous,  or  the 
removal  of  pressure,  etc.,  again  pushes  the  lens  back  to  its  normal  position, 
but  carries  with  it  the  lasting  spot  or  cone  of  opaque  tissue. 

The  treatment  is,  of  course,  operative,  and  if,  as  is  usual,  the  opacity  is 
limited  to  the  centml  pupillary  area,  an  optical  iridectomy  should  be  eflected 
at  an  early  date.  The  jwsition  of  the  iridectomy  should  be  in  the  superior 
segment  of  the  iris  and  slightly  to  the  nasal  side,  because  in  this  position  the 
upper  lid  covers  the  large  peripheral  part  of  the  opening  and  leaves  the 
more  central  apeilure  for  visual  purpos(^.  The  iridectomy  should  be  as 
small  as  possible  in  all  such  cases.  In  this  manner  the  function  of  accom- 
modation is  preserved.  But  if  this  position  is  covered  by  a  segment  of 
opaque  corneal  tissue,  another  must  be  chosen.  It  may  also  rarely  happen 
that  the  capsular  oi)acity  extends  so  far  towards  the  equator  of  the  lens 
(shown  by  extreme  mydriasis)  that  no  good  could  come  from  an  iridectomy. 
In  such  cases  the  lens  must  be  extracted  by  needling  and  absorption. 

Congenital  Posterior  Polar  Cataract. — Sometimes  a  dense  white 
opacity  is  found  at  the  j)osterior  pole  of  the  lens,  limited  in  area,  and  in 
appearance  like  that  just  described,  but  pointing  into  the  vitreous  chamber. 
Moreover,  like  the  anterior  variety,  it  is  confined  to  the  capsular  tissue,  and 
the  lens  is  not  implicated.  Its  etiology,  however,  is  verj'  different,  since  it 
consists,  anatomically,  of  the  remains  of  the  vascular  structures  and  connec- 
tions with  the  foetal  hyaloid  artery,  that  have  not  atrophied  or  become 
transparent,  owing  to  some  disturbance  of  the  normal  development.     The 
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\vmd  disturbance  is  In  this  def(x?t  not  generally  considerable,  and  will 
iddoKi  require  o|)erativc  interferent'e. 

One  form  of  congenital  mefnhranous  cataract  uot  yet  described  is  seen 
in  [KXifly-develojKxl  eyes :   in  r^ses  where  tme  eye  m  niierophthalniic  we 

Lgikli  find  a  tough  iiienibrntie   like  a  collapsed   lens-eapsule  without  any 
ined  lens-substance  (xvupying  the  position  of  the  lens,  and,  although 
>  ^'hat   we  consider  gfxxl    llght-pereeptionj  operative   intericrence 

'^Hi  no  satisfactory  results*  Tlic  membrane  has  no  elasticity,  and  tears 
but  doea  not  gape.  Mydriatics  liave  but  little  effect,  the  i rides  seeming  to 
he  nndeveloped,  and  we  ai'e  apt  to  jM>isou  oiu'  little  patients  before  we 
^iire  nnicb^  if  any,  effect.  Such  eases  ret  pi  i  in-  the  entire  removal  of  a 
piece  of  the  tough  membrane  before  a  useful  pu]>il  is  .si'curiHl,  Ih-re,  then, 
our  progQoeis  must  be  guarded,  fur  after  having  secured  an  exet^llent  pupil 
themina  may  Ik>  defective  iu  de%'elopment.  The  tei^tb  of  such  child i-en 
afpfmjucntly  ill  devclojxxl,  few,  and  shark-like,  Init  iu  no  way  like  gyphi- 
lific  teeth.  Several  opemtions  may  fc^Ilow,  and  an  immense  amouut  of  time 
m]  jiatience  be  sacrificed  for  little  if  any  result,  and  prove  a  Intter  disap- 
ptiintmcnt  botli  to  operator  and  to  parents, 

Vakieties  of  Acxjuired  Cataract.=-As  in  congenital  cataract,  so 
I  in  the  acipiired,  the  most  marketl  distinction  lies  Ix'tweeu  the  total  or 
pleteatid  the  partial  or  incomplete.     In  the  first  class  we  have  to  consider 
twopriuciptd  varieties, — the  soft,  including  the  fluid  or  **  milky,"  the  iMor- 

I  gigniai],  and  the  membranat^ons ;  and  the  hanl,  similar  in  nature  to  senile 
atirart^  Of  aequind  jmitial  cataract  the  chief  varieties  are  the  lamellar, 
ibe  awterior  polar,  and  the  posterior  [wilar.  Traumatic  cjilaract  may  be 
Rjekoned  with  total  cataracts,  but,  owing  to  the  complications  of  the  case,  it 
»d«iral)le  to  classify  it  alone. 

Soft  Acx^riRED  Total  Cataract, — In  these  cases  the  appearance  of 
the  lens,  as  well  as  its  consistency,  may  vary  within  wide  limits.  The  lens 
OMT  be  of  a  uniform  opa<|ue  white,  or  present  a  delicate  striatiou  at  the 
interior  pole ;  it  may  lotjk  like  milk  slightly  tinged  with  a  blue  tmst, 
ml  be  evideutly  very  fluid  in  consistency,^ — called  oaiaraeln  kidea  /  or  it 
may  consist  of  a  more  solid  nucleus  fl(jating  in  a  liquefied  cortical  n^ass 
[Margognian) ;  or,  lastly,  it  may  give  evidences  of  a  f^hrunken  and  folded 
Imwapsule  imemhraaacva).  Nutritional  disturbaut^e  undonbtcdly  plays 
tiw?  chief  HUe  in  the  prcjduction  of  soft  cataract.  Any  constitutional  dis- 
turbance or  affec^tion,  aneemia,  wasting  or  infections  diseases,  cardiac  disease, 
Hr,^  may,  by  depriving  the  lens  of  normal  quantity  e^r  quality  of  nourish- 
mtiit,  gnperindnoe  opaj^ification  of  its  suWtance.  Heredity  has  also  been 
finiiid  to  exercise  a  |i*3werful  iDflnence,  The  direct  me*cbanism  of  its  pro- 
dmikm  consists  in  the  8U|>embundant  imbibition  or  collection  of  fluid  within 
d>f  capsular  cavity  or  among  the  lenticular  fibres.  With  a  functional 
MJiia  and  good  general  healtli,  discission  of  sr>ft  cataract  should  Ijc  under- 
takt-n  as  early  in  life  as  possible. 

Hard  Acquired  Total  Cataract. — It  is  often  difficult  to  decide  iu 
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the  case  of  the  young  whether  cataract  be  hard  or  soft.  The  differential 
diagnosis  is  important  only  in  reference  to  the  choice  of  the  method  of 
extraction.  The  large  majority  of  all  cataracts  in  the  young  are  soft,  and 
usually  there  is  a  milk-white  and  as  it  were  swollen  appearance  of  the  len& 
Occasionally,  and  especially,  it  is  believed,  in  disease  of  the  vessels,  par- 
ticularly of  the  carotid  and  its  branches,  cataract  in  the  young  approaches 
the  hardness  of  the  senile  variety.  In  such  a  case  it  should  be  extracted  in 
the  same  manner  as  acquired  senile  cataract. 

Traumatic  Cataract. — Any  injury,  whether  by  direct  penetration 
of  a  foreign  substance  or  by  indirect  concussion,  that  breaks  or  ruptures 
the  capsule  of  the  lens  and  permits  the  ingress  of  the  extra-capsular  fluids 
of  the  eye,  will  produce  cataract.  (Occasional  cases  have  been  reported  in 
which  a  small  penetrating  body  has  produced  only  a  limited  and  as  it  were 
encysted  area  of  opacification,  leaving  the  rest  of  the  lens  permanently 
transparent.)  With  the  entrance  of  the  external  fluid  the  lens-fibres  swell 
and  break  down,  until  finally  the  entire  body  of  the  lens  has  been  liquefied 
and  carried  off*  by  the  excretory  channels  exactly  the  same  as  after  the  dis- 
cission operation.  During  this  absorption-process  the  eye  should  be  kept 
at  rest  by  paralyzing  the  accommodation  with  atropine,  whereby,  also,  the 
iris  will  more  certainly  be  kept  frcH?  from  entanglements  with  the  capsular 
or  coilical  remains.  It  is  possible  that  a  portion  may  resist  the  solvent 
action  of  the  aqueous  and  require  needling.  While  the  lens-matter  is 
swelling,  symptoms  of  increased  tension  of  the  eyeball  must  be  watched  for 
and  proceedetl  against  as  in  glaucoma.  We  must  also  see  that  no  scraps  of 
lens-substance  fall  against  and  adhere  to  Descemet's  membrane,  thus  causing 
a  large  central  opacity.  Rest  for  a  few  days  in  bed  after  each  needling  is 
advisable  in  the  majority  of  cases. 

Acquired  Lamellar  Cataract. — This  variety  is  also  called  zonular 
or  j^crimidear  cataract,  and  is  the  most  frequent  of  acquired  types.  It 
arises  in  precisely  the  same  way  as  the  congenital.  During  youth  new  lens- 
layers  are  being  formed,  and  systemic  nutritional  failure  or  abnormalism 
during  the  formation  of  a  lamina  results  in  its  partial  or  complete  ojiacifi- 
cation.  Subs(H|uent  strata  formed  during  better  health  are  again  normally 
transparent,  so  that  if  the  defective  layer  is  not  so  opaque  as  to  prevent 
observation  of  parts  beyond  it,  we  may  with  widened  pupil  trace  the  double 
layer  of  semi-transparent  fibres  enclosing  a  transparent  nucleus  and  sur- 
rounded by  more  external  transparent  strata.  The  greater  number  of  these 
cases  may  be  tracc^d  to  rachitis.  In  one  hundrtMl  and  eighty-nine  cases 
Von  Arx  found  that  over  eighty  per  cent,  showed  signs  or  gave  histories 
of  this  affliction.  In  the  greater  number  of  instances  the  coexistence  of 
rachitic  teeth  or  cranial  asymmetry  will  point  out  the  general  causal  nexus. 
Nystagmus  and  strabismus  are  not  fi-equent,  but  are  sometimes  complicating 
results.  The  advisability  of  operative  measures,  and  the  choice  of  opera- 
tion to  be  carried  out,  depend  upon  the  extent  of  visual  defect.  If  not 
more  than  one-half  the  normal,  and  particularly  if  the  defect  be  binocular, 
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It  will  be  advisable  to  oj>erate  if  we  are  ronviiiwd  tliat  the  defci'tive  vision 
is  entirely  due  to  the  cataract.  Should  mydria^iis  expose  a  clear  leiis-s|>aoe 
it  the  superior  or  inferior  and  nasal  segment  of  the  lens,  an  iridectomy 
ffaould  be  done  at  this  jilace.  Bnt  when  no  such  clear  space  exists,  or  when 
tkopodt^'  is  extensive  and  extreme,  i'Xtnietion  of  tlie  entire  lens  is  selJom 
done,  discitssion  nmmlly  Ix^iiig  the  pitHeraUle  metliod. 

Pu^rEiuoR  Polar  Cataract. — The  aec^uiiTil  type  of  posterior  polar 
cataract  differs  from  the  congenital  in  ctiiilotry  and  in  the  tissue  atfected. 
It  will  lx»  nincmbered  that  in  the  eont^uiital  type  oidy  tlie  ca[»sule  is 
alRi^ted,  the  Im^s— ul>stance  remaining  clear.  In  the  aecjuired  variety  the 
posterior  layers  of  the  lenticular  tibres  arc  dis(^ascd,  the  eapsuh.^  )> reserving 
it*narnial  ck^rness.  Fmm  tliis  fact  the  latter  class  is  sometimes  desigua ted 
as  tnie^  and  the  congenital  as  spuriom^  or  fakej  posterior  polar  cataract, 
Icijuired  or  true  [losterior  i>olar  cataract  is  secondary'  to  chronic  c!iort»idal 
disuse,  hemorrhage  into  the  vitreous,  and  other  affections  of  the  viti\*ous, 
Kftinitis  pfgracntt^sa  is  in  its  later  stages  very  apt  to  l>e  assoeiattHl  with  this 
typi' of  nitaraet*  The  prognt»sis  is  grave,  and  operation,  eitlier  frcmi  its 
t^4c$6ness  or  from  its  danger  (the  eye  being  usually  otherwise  seriously 
di«iimi),  is  generally  inadvisiihle. 

Vfvi'iRED  AxTERtOR  PoLAR  OR  CAPSULAR  Cataract. — The  Opacity 
^  liiiiit*^!  to  the  lapsule,  and  consists  nf  a  proliferation  or  hyjM'rplasia  of 
Uii  r:ij>Hiilar  epithelium,  eause*!  by  the  absorbetl  products  of  a  jKriljmting 
cr»ni€al  uleeration.  It  is  not  thought  that  actual  ccmtact  of  the  lens-t^ipsule 
with  the  |K>sterior  surfact*  of  the  a^rnea  is  always  necessary,  though  this  is 
llii'  most  common  origin.  A  {perforating  ulcer  makes  an  outlet  fur  the 
•tjuegus  fluid;  the  ant€*rior  chamber  is  thei\'by  evacuated  and  the  leas 
inislmi  forward  against  I>escemet*s  memln^ue,  where  it  c^jmes  in  tuntact 
^nili  the  toxic  matter  of  tlie  ulcer,  and  this  Imug  absorlx^l  by  the  capstde 
iwliices  the  opacifieation.  With  the  closure  of  the  ulcer,  and  re-formation 
♦>f  the  af  J  neons  humor,  the  lenticular  system  is  again  pushed  back  to  its 
Oi'nimI  [losition.  The  catani<'t  being  usually  limitt^l  in  supcrticial  area 
requires  only  a  small  opticid  iridectomy  at  the  su|)erior  and  slightly  inner 
i^MXt  of  the  iris,  by  which  nearly  normal  vision  will  be  preserved  and  the 
attommodative  function  retained. 


DISEASES  OF  THE   EXTERNAL   OCULAR   MUSCLES. 

The  difficulties  and  perplexities  ex  fieri  en  (xxl  in  erulcavuring  to  arrive 
It  m  uu<iprstandiug  of  the  abnormalities  of  the  ocular  uiusck*s  arise  irom 
tliPte  [irincipal  sources.  In  the  first  place,  the  disturbances  are  exceedingly 
min|ilex  in  origin  and  kind  ;  then,  they  are  in  many  tlirc*<*tic*ns  entirely  in- 
volved in  mysterv',  and  extensive  and  painstaking  reseaivb  is  rccjuirtni  for 
th«p  thorough  comprehension  ;  and  lastly^  due  iu  great  part  to  our  igno- 
ritnci»of  the  real  nature  and  origin  of  the  pathologic  prix'csses,  there  is  an 
uiate  difference  of  opinion  among  writers  upon  a  mnjority  of  the 
n^jonected  with  the  studv.     Add  to  all  this  a  nomenclature  that  is 
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often  misleading,  nearly  always  illogical  and  inexpressive,  and  always  un- 
scientific, and  we  have  a  consensus  of  difficulties  encountered  immediately 
on  entering  upon  the  subject.  In  a  work  of  the  present  kind,  however, 
designed  not  for  ophthalmic  specialists,  we  may  ignore  the  more  recondite 
and  excq)tioiial  phases  or  aspects,  and  point  out  the  simpler  and  more 
common  exam})les  of  disease  which  the  general  practitioner  will  encounter. 
These  may  conveniently  be  grouped  under  four  heads, — spasms,  paralyses, 
strabismus,  and  insufficiency;  though  the  last  two  names  are  in  many 
resi^ects  highly  objectionable  terms. 

Spasms  of  the  Ocular  Muscles. — Like  other  muscles  of  the  body, 
the  external  muscles  of  the  eye  may  be  seized  with  either  clonic  or  tonic 
spasmodic  activity.  The  only  example  of  clonic  spasm  that  we  need  to  con- 
sider is  the  mysterious  and  chronic  form  called  nystagmus^  consisting  in,  or 
rather  evidenced  by,  continuous  pendulum-like,  oscillatory,  or  tremulous 
motions  of  the  eyel>all.  Both  eyes  are  affected,  and  the  movements  may  be 
of  all  degrees  of  rapidity,  and  may  be  from  side  to  side, — horizontal  nystag- 
mus,— rotatory,  vertical,  etc.  The  affection  may  arise  from  visual  defect  of 
many  kinds,  whether  caused  by  corneal  disease  or  damage,  by  cataract,  or 
by  affections  of  the  deeper  structures ;  or  it  may  be  produced  by  cerebral 
disease  of  any  kind  that  interferes  with  the  normal  function  of  the  centres. 
It  is  not  infrequently  associated  with  developmental  defects  and  anomalies 
of  the  brain  and  mental  faculties.  In  so  far  as  nystagmus  is  dependent 
upon  peripheral  ocular  defects  that  are  remediable, — e.g.y  in  cataract, — 
prompt  action  should  at  once  be  taken  to  give  the  patient  the  best  vision 
possible  before  the  visual  function  has  been  irreparably  damaged  and  before 
the  nystagmus  has  become  too  firm  a  habit.  When  dependent  upon  chronic 
cerebral  or  spinal  disease,  as  in  hydrocephalus,  meningitis,  neoplasms,  heredi- 
tary ataxia,  etc.,  the  prognosis  and  treatment  are  usually  hopeless. 

There  may  also  be  noted  a  temporary  form  of  clonic  spasm  due  to  acute 
nervous  or  cerebral  disease,  as  in  epileptic  attacks,  apoplexy,  etc. 

Tonic  spa.wi  of  single  muscles  of  an  eye  has  been  observed  as  a  reflex 
from  l(x*iil  irritation  either  of  the  eye  or  of  adjacent  parts,  and  in  acute 
localized  cerebral  disorders.  Spasm  of  the  corresponding  muscles  of  the 
tw(3  eyes  is  called  conjugate  deviation,  and  is  an  evidence  of  central  disease, 
— tumors,  apoplexy,  meningitis,  syphilis,  traumatism,  hysteria,  etc.  The 
lateral  muscles  are  those  usually  affected,  the  eyes  turned  either  to  the  right 
or  to  the  lelh  Sometimes  the  superior  recti  are  seized  and  the  eyes  are 
rotated  upwaixl.  The  cerebral  lesion  may  be  either  in  the  cortex  or  in  the 
pons,  or  in  the  internal  capsule.  The  direction,  right  or  left,  towards  which 
the  eyes  are  turned  in  spasm  may  indicate  the  location  of  the  cerebral  lesion. 
In  spasm  the  eyes,  as  it  has  been  expressed,  look  away  from  the  lesion,  in 
paralysis  they  look  towards  it.  Spasm  of  the  orbicularis  is  called  blepharo- 
spasm, and  is  usually  of  reflex  origin,  especially  from  astigmatism. 

Paralysis  of  the  Motor  Muscles  of  the  Eye. — It  may  be 
safely  said  that  few  affections  or  none  offer  the  physician  more  recondite 
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skill  and  knowledo 


more  skilJ  and  Knowlcxlgf  m  diagnosis  tban  those  per- 
taiuiiig  to  the  etiology  and  lLK."atioii  of  tlie  lesions  causing  the  juimlyses  of 
tlii'varioU8  iK'iilar  niiisc-lt^.  It  is,  forexample,  witli  our  present  kuowli^dge, 
ijaite  ijjipiiisible  to  dwide  whether  tlic  lesion  is  foeal  or  peripheral, 
fldprary  or  permanent,  direet  or  indirect,  etc.,  and  whetlier  therapeutic  or 
operative  tn*atinent  is  the  imnv.  advisable. 

Famii^m  of  the  ejctenml  retdtis  is  the  most  frequent  of  single-muscle 
|»arJy.S4i^,  due,  as  Gowers  points  out,  to  the  lung  course  of  the  sixth  nerve 
iivif  the  p«>ns,  which  reudei^  it  pin-nliarly  subject  to  awidents  of  pressure, 
Tli<^  [laralys^  may  therefore  be  upon  one  or  upon  both  sides.  The  function 
ufilu*  external  rectus  is  to  n*tatc  the  eye  oiitwaitL  If  the  paralysis  be 
ftjiu|»lete,  and  not,  as  sometimes  ha|>iTeus,  partial,  the  diagnosis  is  easily 
wnde:  the  eye  cannot  he  i*otatetl  outward  past  the  median  line.  If  the 
paralysis  l>e  recent,  dijilopia  will  be  eoniplaimxl  of,  the  distance  of  the 
'unagts  apart  inertasiug  the  larther  the  object  tixid  is  earriti.!  towanls  the 
aid<iof  tl»e  paralyi^  musc^le.  The  objecl  bt^ing  held  towartls  the  aftectcd 
musele^  and  atmve  a  horizontal  line,  the  image  of  the  unsound  eye  is  seen 
IS  if  dii'ected  away  or  incline*l  from  that  of  the  sound  eye,  whilst  below 
I  Iwriiwjntal  line  the  false  image  is  inclinetl  towanls  the  otlicr,  Tliis  is 
nuaed  by  the  torsional  action  of  the  oblique  muscles.  Coupled  with  paral- 
yh  of  the  opposite  side  of  the  body,  paralysis  of  tl*e  external  rectus 
llmo^t  ccTtniuly  ijoints  to  a  hemorrhage  or  uther  lesion  of  the  pons. 

The  mperior  obHqm  is  the  only  remaining  muscle  whose  su|)|dy  is  the 
lole  function  of  a  single  cranial  nerve, — the  fuuitlu  I'aralysis  of  this 
BUiiJt*  it?  not  of  great  cliuiral  impt^rtancv,  and  may  exist  without  complaint. 
It  is  chiefly  evidenced  by  interference  with  motion  downward  when  the 
L'i'fk'  i:^  at  the  same  time  turmnl  to  the  nasal  side. 

Pamhjsi4  of  the  iliird  acfTc  may  be  partial  or  complete.  If  ctmiplcte  it 
*'ulli'd  ophthalmoplegia  externa,  and,  unless  plainly  orbital  in  origin,  points 
totijrehral  basal  or  erus  lesions.  This  nerve,  as  is  well  known,  supplii.'s  all 
thepHnuiiningninsclf^of  the  eye  exci^pt  the  external  rtH-tus  and  suj^KM'ior  ob- 
lijup.  Theretbre,  when  completely  pai-alyzcd,  wv  have  a  striking  symi>tom- 
«jmp|i>x,  oonsisting  of  complete  ptosis,  immobility  of  the  globe  inward, 
npttanl,  and  downwanl,  stabile  mydriasis,  and  paralyze*!  awommmlation. 
Pamlysi^s  of  individual  bmnches  of  the  thinl  nerve  supplying  scjwrratc  mus- 
di*  are  e*>raparatively  eiisy  of  diagnosis,  Pamlysis  of  the  inferior  ol>lir[ue 
tlum*  w  rare  and  unimiKjrtant.  In  fmmlysis  of  the  superi*jr  rectus,  motion 
tipward  is  im^iaired  ;  in  tliat  of  the  inferior  n^tus,  the  corresponding  motion 
AwDward ;  in  that  of  the  internal  rwtns,  the  internal  r«>tation  is  defective, 
III  all  8uch  case*»,  if  acnte,  tljere  will  be  diplo}na  curresjxjuding  to  cat*h, 
with  increase  of  the  distance  lK*twccu  the  images  as  the  object  is  moved 
tuvnirtb  the  side  of  the  ]>andyzc<l  muscle,  characteristic  inclinations  of  the 
ir«a^€8,  etc  In  determining  the  seat  of  the  lesion  we  have  to  consider  the 
history,  the  eoineident  atlcctions  ur  pamlyses  ni'  other  nHJScles,  including 
t^txe  of  the  face  and  the  whole  body,  the  completeness  and  duration  of  the 
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|mralysis  of  die  affetlal  niiiselfs,  tlie  existenoe  of  uiher  clisea^*s,  as  tubercle, 
sypbilLs,  tiimoi%  etc.  The  evident  existeDw  i>f  orbital  disease,  the  preeediug 
history  of  expjj^ure  to  severe  eold  or  of  orbital  injury,  tlie  history  of  a 
forceps-delivery  of  tlie  ehilJ^  luid  other  eoiisideratiorjs  of  u  like  iiatiu'e,  may 
at  once  show  the  leaion  to  be  periplieraL  Other  syniptoiiis  of  cerebral 
or  basal  disease  serve  to  locate  the  lesion  beyond  the  orbit.  The  them- 
Identic  rneasiire  to  l>e  adi>pte<I  will  of  L*ourt*e  dejM'iid  iijjoti  the  dia*rni>sis  ami 
lomtion  of  the  lesion,  Lomlly  thiXM*  phios  of  tmatnient  mv:  ollentl, — the 
eleetrieal,  the  orthopiedie,  and  the  operative.  Iralvanization  or  lamdizjition 
of  the  aifeetinl  niuseles  has  in  some  itistaiiees  seemed  to  do  g<x»d.  The  same 
may  be  said  id*  the  plan  of  passive  exereisc^  by  seizin*:;  the  etinjiiniliva  at 
the  corneal  border  with  the  fixation  forceps  and  rotatiu)^  it  in  tlie  dirot^tiou 
of  the  weakened  mnst^le.  Exercise  with  prisma,  the  stereostMjpe,  or  atropine 
may  ]>rove  licneficial,  OiK'rations  are  advisable  only  when  otlier  means 
have  faded  and  wln^n  a  year  or  more  lias  elapsed  without  improvement, 
Tlien  tenotomy  of  tlie  antagonistic  muscle,  or  tenotomy  with  advancement 
of  the  pamlyznl  one,  may  i>e  nnd(Ml:akeo. 

Strablsmus, — S^ii'iNT  OR  **  Cross-Eye.'' — This  term  prt^|Mn-ly  denotes 
a  symptom,  and,  in  fact,  strabismus  is  a  symptom  of  jjaralysis  of  the  ocular 
muscles,  of  tonic  spasm,  etc.  Some  authors  make  the  wonl  cover  cases  of 
iusutfieiency.  We  shall  use  it  only  to  express  the  fact  that  in  non-paralytic 
eases  when  observing  an  object  with  l>f»th  eyes  iiut*ovei'ed,  the  visual  axes 
do  not  cross  upon  the  olvject.  Instead  of  the  term  latent  stmbismns,  often 
mot  witli,  the  woi-d  insnittcieney  may  l»c  taken  to  denote  those^  eases  in  which 
the  visual  axes  do  nux^t  at  the  object,  but  otdy  hy  a  strain  or  an  excess  of 
contraction  or  innervation  ujMjn  the  jmrt  of  certain  mnsfdes  of  one  or  Ij^itIi 
eyes.  If  the  visual  axis  is  displaced  to  the  nasal  side,  it  is  etilled  ronvei^ent 
strabismus  :  if  to  the  temporal  side,  divergent.  The  rare  (*onditifms  in  which 
the  visual  line  is  abnormally  directed  npward  or  downward  are  called  re- 
spectively sursuni  vergens  and  deorsum  vergens.  If  the  straliismns  is  of 
one  eye,  it  is  called  monm'ular  or  monolateral ;  if  of  lK»th  eyesi,  binocular  or 
bilateral  If  one  eye  always  deviates,  it  is  r*alled  jK^i^istent;  if  either  eye 
successively,  alternating.  Sometimes  the  deviation  only  takes  plaoe  at  more 
or  less  regular  [jerio^ls  of  time,  and  it  is  then  tulled  peritxlic.  In  extreme 
dcgrei^s  tlie  fact  of  deviation  is  plainly  evident,  l>nt  in  hr^ser  degrees  it  mav 
be  shown  by  directing  the  i>atient's  gaze  at  an  object  and  alternately  cover- 
ing and  exposing  first  one  and  tlien  the  other  eye.  When  the  deviating  eye 
is  fort^ed  to  fix  up<ui  the  oljject  by  covering  the  sound  eye,  tlie  motion  of  the 
globe  becH>meB  easily  recx>gnizcd.  The  amount  of  deviation  may  be  raeas- 
nnnj  by  the  gtralwjraeter  or  the  [*ennii'ter.  When  the  deviating  eye  follow* 
jiiQ  of  *overa<'uts,  it  is  calliHl  tim^'omitant  strabismus,  in  c*.mtradis- 

^  strabismus,  hi  whiih  thc^  nintifin  of  one  eye  is  abso- 
ain  directions.     The  deviation  of  the  sipiinting  eye 
•ation.     If  in  a  given  piisition  the  s^piinting  eye 
covering  the  sound  eye,  it  will  be  found  that 
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Feoond  covered  eye  is  oow  stjuintiuir.  TliLs  is  culltxl  the  secondan^  cle- 
d  is  due  to  the  iavt  timt  an  excess  uf  innervation  is  retjuired  in  the 
acting  muscle  of  the  squinting  (tfiongb  temporarily  fixing)  eye,  and  the 
sWDf  ext?L^?8  is  ttls*j  su|>plted  the  sound  eoveml  eye,  beetiuse  Ijotb  are  donii- 
mkd  hv  the  same  et*ntre^  Coneerniug  the  origin  of  stmbi.snius  and  of  the 
laiblvopia  of  the  scpiiuting  eye,  there  is  at  }>resent  ranch  ditierenct:^  of 
ypiuiua.  Aeeonliug  to  the  view  of  Dondei's,  eonvergent  ftquint  ariees 
from  the  excess  of  acvomnnxlative  ai'tion  in  hypernpia,  tMHivei^ence  and 
atwramtHiatiou  bt^ing  always  a.ss4iciate<!  aetion?.  Srlnveigger,  on  the  other 
had,  expkins  the  defect  by  the  natural  prepoudeifinee  of  the  intern!  over 
tlie  externi,  A  thiiil  view,  hut  one  that,  sr»  fiu"  as  liyperopia  is  eon- 
cerawtis  in  faet  but  a  logiaU  extension  of  that  of  Douders,  consists  in  what 
\m  been  called  the  innervation  theory,  advanced  hy  Urnt,  according  to 
which  not  tlie  ni useless  but  their  innervation  is  made  Ui  acft)Utit  for  tlie  stm~ 
hifnms,  wlu*t her  convergent  or  divergent,  and  whether  associated  with  by- 
(lenjfiia,  emmetropia,  or  myopia.  Tlie  question  as  to  whether  the  ambly{4>ia 
*if  rlit^stpiinting  eye  is  a  result  or  a  ftiuse  of  the  strabismus  is  also  a  dis- 
jwl^-d  one.  The  probability  is  that  it  is  iMjth,  the  one  aiding  and  exagger- 
aiiug  tlie  other.  Concerning  this  vexed  question  a  [larcnliietieal  remark 
lany  k»  interpi»si?d  that,  acfM^ixling  to  the  theory  of  one  of  the  writers,*  the 
U»VMY>ntinucfI  existence  of  ametropia  l>v  supplying  the  niaenln  with  an  nn- 
filivsifJogieal  and  irritating  stimuhjs  itself  priMluecs  a  chronic  form  of 
maoilar  ehoroido-retinitis  ('*  central  choroiditis*')  or  pigmentary  degenera- 
tiuoand  amblyopia,  regardless  of  whether  strabisnitis  exists  or  not,  but  cer- 
tainly inert^sed  by  insufficiency.  If  tViuud  true,  this  theory  will  aoconnt 
for  many  cages  of  amblyopia  heret«jlbre  ccjnsidered  us  the  result  of  disuse 
(mnhltfopia  ct  anopsUi), 

The  tbllowing  facts  therefore  stand  out  clear  and  undisputed  :  that 
cases  of  eonvei^ent  strabismus  are  associate*!  with  hy[>eropia,  or 
ln*pi*ropii»  astigmatism,  and  most  cas(^  of  divergcn<'e  with  mynpi*-  defects, 
■T md  that  the  mo^t  defe<'tive  eye  ametropii-ally  is  usually  the  squinting  eye. 

When  a  jiatient  witli  recent  ))amlysis  of  the  external  ol)liqtre  comes  ibr 
tifatraent,  the  first  complaint  is  naturally  of  dipbqiia.  But  in  cas<:»s  of  con- 
ttmritant  Atrabismiis  there  is  no  such  complaint,  though  the  two  images  are 
formtil  ufKin  n4*n- identical  points  of  the  two  retinw.     How  is  it  that,  as  is 

lonsrrably  the  case,  the  jiatient  sees  with  the  deviating  eye  and  yet  doc« 
ti^' double?  One  explanati«vn  is  that  the  mind  suppresses  the  image  of 
the  f*:]ni mi ng  eye,  a  fact  illustrated  liy  the  micmsc^opist  or  oplitbalinfihpgist, 
whi)  keeps  both  eyes  nj3en  while  using  his  instniment.  Another  explana- 
ticm  is  aljw)  given,  that  by  long  habit  the  mental  projwtion  of  the  image  of 
the  deviating  eye  is  such  that  it  corres|Kinds  to  the  true  pirsition  of  the 
ofcjM,  Unconsciously  the  mind  makes  proijer  allowance  for  the  malphu*ecl 
minal  image. 
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In  the  treatment  of  strabismus  the  first  and  most  important  proceeding 
is  to  correct  the  ametropia  and  thus  establish  the  normal  relationship  be- 
tween acc^ommodation  and  convergence  or  divergence.  It  has  been  cus- 
tomary to  say  that  this  is  of  little  avail,  but  it  is  our  opinion  that  this 
latter  opinion  is  not  always  to  be  justified,  and  because  of  these  reasons: 
1.  That  an  accurate  correction  of  the  ametropia  has  not  been  ordered. 
Reliance  has  been  placed  upon  the  fact  that  some  physician  has  ordered 
glasses,  probably  without  the  use  of  a  mydriatic  and  by  ophthalmoscopic 
examination  alone, — in  which  case  no  reliance  whatever  is  to  be  placed  upon 
the  accuracy  of  the  so-called  refraction,  regardless  of  what  the  skill  of  the 
adviser  may  be.  2.  Sufficient  time  has  not  been  given  the  muscles  to 
reassume  a  condition  of  equipoise  or  co-ordination.  3.  The  weaker  muscle 
has  not  been  aided  and  partially  relieved  of  its  strain  by  a  partially-correct- 
ing prism  combined  with  the  spectacles.  By  carrj^ing  out  these  measures  we 
can  bear  witness  to  the  relief  of  strabismus,  in  many  cases  of  quite  decided 
long  standing  and  convergence.  It  hardly  needs  to  be  said  that  in  the  most 
pronounced  cases,  and  especially  in  older  children,  only  operative  measures, 
as  a  rule,  promise  success.  The  cases  in  which  the  spectacles  do  succeed  in 
keeping  the  visual  axis  fixed  illustrate  and  prove  the  innervation  theory  of 
the  origin  of  strabismus  n^atively  as  well  as  positively,  since,  at  least  for  a 
long  time  after  beginning  to  wear  them,  disuse  is  at  once  followed  by  a 
resumption  of  the  original  squinting  position.  The  eye  having  the  greater 
total  lateral  motility  is  the  squinting  eye,  whether  the  squint  be  convergent, 
divergent,  or  alternating ;  and  this  eye  is  also  the  more  amblyopic  of  the 
two. 

It  is  simply  a  necessary  corollary  of  what  has  been  said  that  the  earlier 
in  life  a  tendency  to  squint  is  arrested  by  the  "  atropine-treatment,"  or  by 
the  spectacle-correction  of  the  coincident  ametropia,  the  more  promising  the 
result  and  the  more  certain  that  the  abnormalisms  of  amblyopia  and  squint 
w^ill  not  become  fixed.  The  question  at  once  arises,  what  shall  be  done 
with  children  too  young  to  wear  glasses?  If  the  strabismus  is  convergent, 
stop  all  studies  and  neiir  work.  If  the  convergence  still  continue,  institute 
the  atropine-treatment, — /.e.,  paralyze  the  accommodation  of  the  non-squint- 
ing eye  by  a  wei^kly  or  bi-weekly  instillation  of  a  strong  solution  of  atropine, 
and  thus  force  the  squinting  eye  to  assume  a  permanent  normal  position 
until  glasses  can  be  worn.  It  may  be  added  that,  if  the  spectacles  be  sub- 
stantial and  fitted  with  judgment  and  care,  children  may  safely  wear  them 
at  a  much  younger  age  than  is  commonly  supposed.  It  is  not  unsafe  to  pre- 
scribe spectacles  for  a  child  of  five  to  seven  years  if  the  optician  and  mother 
(or  nui-se)  are  projx}rly  instructcMi  and  do  their  resj)ective  duties.  Prior  to 
this  age,  if  the  atropin(»-treatnient  has  been  judiciously  carried  out,  neither 
the  amblyopia  nor  the  deviation  has  probably  become  extreme  or  (X)nfirmed. 
We  wish  particularly  to  emphasize  the  value  of  what  we  have  called  the 
**  atropine-treatment,^'  which  may  be  instituted  in  babes  as  soon  as  squint 
has  made  itself  manifest.     In  this  way  a  convergent  may  be  turned  into  an 
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enmting  squint,  and  both  the  amblyopia  and  the  oxtrenie  loss  of  musele- 
bknce  aud  development  be  prevented  until  an  age  is  iTached  when  speeta- 
dtscan  be  worn.  But  it  must  be  jidded  that  for  the  suni'C'ss  of  this  plan 
of  treatment  M^atehfulness  on  the  part  of  the  physieian  nuist  l>e  supple- 
mUcd  hy  systematic,  jjersistent,  and  intelligent  eo-operation  on  tljf  jiart 
of  ihe  mother  and  nurse. 

When  the  strabisnnis  ecjntiiiues  despite  the  sj>eetaeles,  long  wurii,  ten- 

utomy  of  the  overacting  musele  may  lx»  earri^'d  rtut,  bnt  never,  of  eonr^e, 

Without  first  having  a<X'urate  ametropie-eorre<.'tiun   spec^tac^les   ready  to  Ik^ 

worn  from  the  time  of  the  oj^>enitiou.     The  extent  to  wliieh  the  indirect 

fibrous  attaeliraents  of  the  mnsele  are  to  \m}  cut  depends  upon  the  degree  of 

the  squiut.     But,  since  the  operation  is  both  painless  and  without  great 

danger,  it  is  best  to  err  upoo  the  safe  side  and  cut  too  little  rather  than  to<j 

widdy.     While  the  tendon  is  knitting  in   its  new  fmsition,  all  near  work 

fboukl  Ije  absolutely  iorliidden  except  when  under  the  atropine-treatinent 

«xpl»iiie<l  above.     Experience  shows  that  the  jjermaueut   results  of  the 

' ]>injtion  are  not  s<:!ttled  for  several  months.    There  should,  therefore,  be  no 

lii^ifto  repeat  or  do  other  operations  when  at  tirst  the  residts  seeni  niisatis- 

uiun*.    So  long  as  frefpient  testing  shows  the  mus<*Ie-l)alunee  to  be  in  a 

'!.iU' of  change  for  the  better,  no  secx)nd  oj^eratiou  should  Ite  undertaken. 

iiiitif  at  last  it  is  seen  to  l>e  necessary,  we  have  to  choose  Wtween  recutting 

tbesame  tendon  aud  a  tenotomy  of  the  corresimnding  muscle  of  the  fit  her 

lye,  with  an  advanec*ment  of  the  tendon  of  the  counterbalancing  muscle  of 

dtestjiiinting  eye.     It  may  lie  nwessary  to  unite  advaueement  to  tenotomy 

flf  the  tirst  operation  when  the  deviation  is  so  extreme — thirty  degrees  or 

iD0f^-4liat  even  a  large  single  tenotomy  will  not  give  motion  enough  to 

tbegtube.     After  the  opt^ration  atro|»iue  should  be  us€*<^l  in  tlie  n(m-o|x^rati'd 

eye,  ID  order  to  liokl  its  fellow  in  function  and  by  use  strengthen  it.     lu 

divor^nt  squint  tenotomy  of  the  extern  us  is  rarely  useful  without  advanee- 

\l  of  the  internus. 

IXSUFFICIENCY,  sometimes  called  lafcnf  Mrabhmufi^  is  a  terra  used  to 
ex(m*ss  tlhise  incoordinations  of  the  external  ocular  muscles  in  which  the 
\Taial  lines  of  binocular  vision  still  meet  upon  the  object,  but  in  which  this 
iffrtled  by  an  abiiornial  straiu  upm  or  innervation  of  certain  of  tlie  mus* 
It  may  Im?  called  iuiniatnre  strabismus,  or  strabismus  may  Iw  eallcil 
•dult  insufficiency.  It  is  evident  that  it  is  a  more  patent  form  of  tx*u!ar 
Irritation  or  '*cye-straiu"  than  strabismus,  since  in  it  the  muscles  only 
keep  die  visual  lines  joined  at  the  object  by  al>nornial  or  over  action, 
wbiUt  in  strabismus  straiu  is  renounced  with  the  fact  of  the  squint  and 
giving  up  of  binocular  fixation.  InsufficienrT  is  almost  always 
it  in  greater  or  less  extent  when  there  has  beeu  long-existing 
nnoomscted  ametropia.  As  in  strabismus,  so  here  also,  the  iuterni  are 
Renemlly  the  overacting  and  the  extern!  the  undemcting  or  insufficient 
inUNrli'S  10  hyperopia  and  hyperopic  astigmatism,  the  reverse  being  the 
Omdilion  in  myitpic  defects.     There  vlv^  also  in  the  majority  of  such  cases 
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ophthalmoscopic  evidences  more  decided  in  one  eye  of  macular  injury,  with 
pigmentary  stippling  and  abnormalism  and  subnormal  visual  acuity.  The 
defect  is  roughly  estimated  in  decided  cases  by  fixing  the  gaze  first  upon 
a  distant  and  then  upon  a  near  object,  and  noting  the  lateral  deflection 
of  the  eye  when  it  is  shut  out  from  beholding  the  object.  The  more 
accurate  measurement  is  made  by  placing  a  six-degree  or  an  eight-degree 
prism,  base  up  or  down,  before  one  eye  (with  ametropia  also  corrected), 
and  a  plane  colored  lens  before  the  other.  The  two  resultant  images  of  a 
flame  phiced  twenty  feet  away  api)ear  to  normal  eyes  in  vertical  alignment. 
The  deviation  from  verticalness  in  eyes  with  incoordinate  muscles  is  meas- 
ured by  horizontally-placed  prisms,  and  gives  in  degrees  the  measure  of  the 
insufficiency.  Where  the  interni  are  weaker  than  the  externi,  or  where  a 
prism  with  its  base  to  the  nose,  axis  one  hundred  and  eighty  degrees,  is 
required  to  align  the  two  images  vertically,  it  is  best  to  give  at  once  full 
correction  of  the  insufficiency  when  ordering  the  refi'action  correction,  the 
amount  being  divided  between  the  lenses  of  the  two  eyes.  Where  the 
externi  are  the  weaker  of  the  two  muscles,  and  especially  if  the  evidences 
of  eye-strain  have  not  been  pronounced,  the  ametropic  may  be  prescribed 
without  the  prismatic  correction.  In  all  low  degrees  (3-5)  of  external  in- 
sufficiency it  is  well  to  try  non-correction  for  a  considerable  period  first. 
When  the  amount  is  high,  partial  c^orrection  may  be  at  once  given.  Tenot- 
omy, either  complete  or  "  partial,"  is  rarely  necessar}'  in  insufficiency,  and 
a  good,  thorough  mydriatic  refraction  will  correct  both  ocular  and  muscular 
asthenopias. 

REFRACTION. 

Emmetropia,  or  refractional  perfection  of  the  visual  mechanism,  exists 
when  the  image  of  a  distant  object  (theoretically  at  an  "infinite"  distance, 
— practically  twenty  feet  away)  is,  with  paralyzed  accommodation,  correctly 

and  sharply  focussed  upon  the  macula.     This 
^^■'  condition  is  diagram  mat  i  cully  illustrated  in  Fig. 

6,  in  which  parallel  rays  of  light  (that  is,  those 
nearly  or  supposedly  so)  from  a  distant  object 
are  united  at  a  point  upon  the  retina.  Ametro- 
pia, or  refractional  abnormality,  exists  when  the 
image  is  not  so  focussed.  The  reason  that  it  is 
necessary  to  paralyze  the  accommodative  appa- 
ratus to  determine  these  conditions  is  that  the  function  of  the  accommo- 
dation consists  in  bringing  to  a  focus  rays  from  an  object  nearer  than  the 
horizon  or  the  so-ciilled  "  infinite  distance."  In  measurements  of  the  refrac- 
tion of  the  eye,  this  function  nuist  therefore  be  left  out  of  the  count,  in  order 
that  by  our  corrcK*ting  lenses  we  may  put  the  ametropic  eye  into  a  condition 
such  that  the  full  amount  of  the  acconinKxlation  may  be  loft  in  reser\'e  for 
**uear  work."  Such  a  condition  may  be  called  artificial  emmetropia.  The 
varieties  of  ametropia  are  hyperopia,  myopia,  and  astigmatism. 
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HVPEROPIA,  or  HvPEHMETHdPiA,  wmiBoiily  f^allfcl  far-sifjhtrdm's^,  is 
Ibt  wndition  of  the  eye  or  its  media  in  wliich,  with  suspended  acoimmoda- 
ti(>ii,  tb«*  focus  of  rays  of  light  fi-om  a  distant  object  is,  or  tends  to  be,  Ix^Jnnd 
JIb  retina.  It  may  arise  from  a  siibnorioal  refractive  power  ui^  the  ocular 
IMdis  (eornea,  aqueous,  lens,  and  viti-euus),  or  from  an  abnurmally  short 
lliten>-poi3teri(ir  diameter  of  the  eye.  The  efleets  in  Ixith  cases  are  the  f^anie, 
30  tM  clinically  the  distinction  is  without  interest.  From  the  defiuitiori 
alxjve  it  is  reailily  seen  that  even  for  distant  ol>jwts  the  aeeonmif)dative 
ajjjiartttus  of  the  eye  must  exert  itself  beyond  the  normal  in  order  to  bring 
tlie  fixnis  forwartl  ui^n  the  retina,  ^\'hen  the  oijjef*t  is  plaee<l  %vithin  a 
fljot  of  the  eye,  the  rays  from  it  are  of  €\iur8e  mure  divergent  and  require 
^11  ^'iiiiter  power  ou  the  part  of  the  aeeonmiodative  apjiaratus  to  keep  the 
fcjcusat  the  retina.  From  this  excess  of  work  and  strain  arise  most  of  the 
ifuld  evils  of  eye-strain. 

Au  ilhistration  of  the  hyperopic  modition  is  annexed  (Fig.  7).    From  this 

it  tt  seen  that  such  au  eye  is  only  capable  (with  sus|.H.*mled  aa-omraodation)  of 

fiicallziiig  convergent  mys.    But  such  mys 

do  not  exist  in  nature,     Heutx^  the  reason 

for  the  excess  of  fixuliziug  power  nxjuirt^ 

of  tiie  hyperopic  eye.     Hyperopia  is  the 

omtnal  cimdition  of  the  animal,  siivage, 

flod  iijfant  eye,  and  from  the  fact  that  tlie 

aatertK|»osterior  diameter  of  the  eye  may 

increase  with  growth  and  at^e,  or  that  the 

ocular  media  may  gain  additional  refractive  iMjwer,  it  is  clear  tliat  it  is 
pofefiilile  for  a  hyperopic  eye  to  l>ecome  emmetropic,  or  to  progress  thenee 
myopia.     But  these  steps  can  never  Ije  retraced  :   myopia  can  never 
eiop  into  emmetropia  or  hyperopia. 

le  diagnosis  of  hy]>eropia,  if  the  child  can  read  letters  or  figures,  is 
mfldc,  and  the  decree  estimated,  by  means  of  the  test-tyjKS  and  test-lenses, 
till?  »cc»>mramlation  having  Ix^en  previously  paralyzed.  An}'  reiraction,  of 
wimtever  nature  be  the  defect,  is  not  to  be  relied  njjon  as  accurate  that  has 
been  estimated  with  the  aceomuKxlation  functional.  The  bietmvex  lens  that 
pv»^  normal  vision  **  ^*'  or  greater,  is  the  measure  of  the  absolute  rcfrac- 
tiiin.  But  we  can  be  sure  of  this  result  only  when  we  liavx^  |)rovcd  that  nu 
istigtnatism  coexiat^,  and  this,  if  possible,  more  unexeeptioually  demands 
aocimimfidation  paralysis.  Each  eye  must  be  tested  separately.  The  work 
18  Intimated  in  this  way  may  l>e  '*  provetl"  by  other  methods, — ^by  retinos- 
eopiy,  the  ophthalmoscope,  the  prisoptometer,  etc,  ;  but  perfect  i^liance  ean- 
ant  be  placed  upon  any  method  except  the  f>ne  first  briefly  descril>ed.  In 
tfa£ca«e  of  the  illiterate  and  of  young  children  who  have  not  learned  their 
Biers,  purely  objective  methods  will  have  to  be  pursued.  Physicians 
wir  in  their  choice  in  such  cases,  and  the  judgment  of  a  skilled  s^Kx^ial- 
ist  is  required  to  make  a  diagnosis  close  enough  to  accumcy  to  promise 
tdief. 
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In  MYOPIA,  or  "  nearnsightedness,"  the  globe  is  too  long  or  the  refractive 
media  are  relatively  too  powerful.     This  condition  is  illustrated  in  Fig.  8. 

The  natural  media  focus  the  raya 

-  ^^       ^®*  ^'  in   front  of  the  retina,  the   eye 

y^^  >v  being  adapted  only  for  very  di- 

/        _^^^^^^yjgA\      t — . vergent  rays,  or  those  from  veiy 

r^^       ^S^a>LJ  J     near  objects.    Hence  to  see  distant 

v.  /^^  objects  a  concave  lens  is  used,  or 

^^^"^     -^  one  rendering  the  rays  more  diver- 

gent, so  that  the  natural  focus  is 
put  back  upon  the  retina.  In  both  hyperopia  and  myopia  it  is  the  diam- 
eter of  the  globe  along  the  visual  axis  that  usually  decides  the  condition, 
rather  than  anomalousness  or  disease  of  the  ocular  media.  The  eye,  as  is 
well  known,  is  always  under  a  physiologic^al  tension  from  within  outward. 
If,  therefore,  the  sclerotic  be  weakened  beyond  the  force  required  to  resist 
the  outward  pressure,  there  follows  a  distention  at  this  weak  point  Such 
bulging  is  usually  at  the  posterior  pole  of  the  globe  ("posterior  staphy- 
loma"). The  result  is  myopia.  Many  theories  have  been  evolved  to  ac- 
count for  the  existence  and  increase  of  myopia,  but  almost  all  investigations 
point  to  the  baneful  influcm»e  of  work  at  short  range  that  is  a  result  of  our 
educational,  social,  and  wmmercial  habits  of  life.  Especially  to  school- 
pressure,  with  p(H)r  light,  impn)j)er  desks,  and  other  unhygienic  circum- 
staua^s,  is  credited  a  large  share  in  the  increase  of  myopia  particularly  in 
Euroi)ean  countries.  It  should  not  be  forgotten  that  myopia  in  the  young 
is  tMf  a  patholofflcal  condition,  and  should  be  looked  upon  as  a  disease 
whose  tendency  to  increase  is  to  Ix?  avoided  by  all  possible  safeguards. 

The  subjective  symptoms  of  myopia  are  simple  inability  to  see  distant 
objec»ts  clearly,  and  in  high  degrees  of  myopia  a  necessity  of  bringing  the 
book  and  near  work  close  to  the  eye.  It  should  be  remembered  that  in 
hj'jxTopic  and  astigmatic  defe(*ts  we  may  have  precisely  the  same  symptoms, 
but  there  will  in  such  casi^  be  also  one  or  many  of  the  various  reflex  and 
irritative  symptoms  of  eye-strain.  In  myopia  uncomplicated  by  astigma- 
tism and  insufficiency  there  is  a  noteworthy  absence  of  reflex  symptoms. 
This  is  because,  properly  sjxwking,  no  eye-strain  exists.  The  endeavor  of 
the  eye  is  to  render  the  lens  flatter  or  less  convex,  to  relax  the  accommoda- 
tion beyiuid  its  extremest  point.  Strain  may  arise  from  overaction  of  the 
intorni  causiil  by  the  grt^at  proximity  of  the  work  at  near  range. 

Objectively  the  ophthalinoscoi>e  reveals  choroidal  changes  and  degener- 
ation in  the  iieiirhborhixKl  of  the  optic  disk  ("conus"  or  posterior  staphy- 
loma) and  the  macula  which  in  malignant  or  progressive  myopia  may 
prcx\Hxl  to  large  atrophic  jxitchcs,  hemorrhages,  etc.,  and  even  to  retinal 
detachment.  The  diairnosis  of  myopia  is  i>roximately  made  by  the  ophthal- 
mosoi>jH\  but  only  with  c^ertainty  by  the  test-lenses  and  distant  test-letters. 
The  accomnuxlation  must  Ix*  paralyzed  in  order  to  be  sure  that  astigmatism 
is  not  present,  or,  if  present,  to  estimate  it  correctly.     It  is  commonly  said 
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IjpAa  raydriatic  is  not  Jieces?arv  for  the  correction  of  myopia.  We  wonld 
K*  ri'fimt  child  nor  adult,  witliout  it,  for  we  liave  fiad  nianv  patients  wliu 
M  j>flS6€d  through  other  haods,  and  who  throngh  reliance  upon  this  erro- 
miius  nile  had  miss^xl  correclron  of  the  t^jniplicating  astigniatism  tliat  was 
thcstujree  of  the  reilex  troubles.  The  weakci^t  biconcave  lens  which,  with 
tJH'  a,^igraatic  correction  added,  gives  the  best  acuity  at  sixteen  inches* 
rllstaH(:i%  will  be  ftmnd  the  most  sati^faettiry  i^or  constant  use.  Full  correo- 
ti<m  is  another  and  a  fatal  common  error.  In  degrees  above  three  diop- 
trics rwiuctiun  of  nearly  one-half  Diust  be  made  from  full  correction,  in 
order  to  give  the  eye  its  lea^t  straining  action  for  haliitual  use.  The  full 
ffieasure  of  the  myopia  throws  upon  the  ciliary  muscle  the  same  excess 
of  work  that  exists  in  hyjieropia.  The  amount  of  the  reduction  must 
fonaiu  a  matter  of  judgment ;  the  size  of  the  defect,  amount  of  accommo- 
ditive  power,  nature  of  the  ocenpatiou,  etc.,  are  always  to  be  cousidered. 

Where  myopia  exists  in  chiklren  anil  shows  a  tendency  to  increase  (pro^ 

UrasiTf  or  muHijnant  myopia, — a  sad  and  unfortunate  eouditton),  strict  in- 

druction  should  be  fjiven  as  regards  the  light  in  near  work,  winch  must  be 

dear,  steady,  and  stmng,  and   strike  the  page  jmw  hvhind  and  one  side. 

lAfg^type  books  only  should  be  allowed.      The  book  or  work  must  Ije 

held  hi;:h  and  well  away  from  the  eye,  as  nearly  upon  a  level  witli  tlie  eye 

tspteiiible,  writing-desks  must  l>e  sh>petl  and  high,  the  huurs  uf  near  work 

mliiced  to  a  minimum,  fref[ueutly  iuteiTuptetl,  etc.     If  the  myopia,  despite 

these  precautions,  still  continue  increasing,  all  near  work  should  be  for- 

biddea,  and  the  cliild  made  to  live  as  much  as  possible  in  the  open  air, 

beiag  allowed  to  **  mn  wild/'     The  eyes  are  certainly  more  valuable  tlian 

the  so-called  education.     Perhapei  after  a  few  years  the  myopia  may  become 

ftatioaury,  and  then  studies  can  Ix'  cautinusly  renewed.     But  such  a  sta- 

tionarint:^  does  not  usually  arrive  l>efMre  adult  life. 

The  word  Astigmatism  is  derivctl  from  «,**  without,*'  and  miyiia^  "a 
r — because  a  cone  of  light-rays  ivroetTding  from  a  point  is,  by  an 
.tic  eye,  not  brought  to  a  point  ujioo  the  retina,  the  fueus  of  the 
mys  ID  oDe  meridian  being  either  a  little  in  advanee  of  or  a  little  behind 
the  rptiiia.  This  condition  is  usually  the  result  of  corneal  asymmetry,  the 
curvature  of  the  different  corneal  meridians  being  unequal,  and  the  retinal 
intage  (with  suspended  accommodation)  being,  as  a  eonseiiuence,  irregular 
and  imix*rfect. 

The  cut  on  the  following  page  may  help  to  a  comprebension  of  this  defect. 
Tlw  horizontal  lines  //,  //enter  the  cornea  at  its  least  curved  meridian, 
tad  hence  their  foetus  is  behind  that  of  the  more  enrved  meridian  T",  1".  It 
ifi  thu«  seen  that  the  figure  or  image  never  makes  a  true  point,  but  is  sbai>ed 
ts  shown  by  the  sectional  views  in  1,  2,  3,  4,  5,  etc. 

It  i»  evident  that  astigmatism  may  complicate  either  hyperopia  or 
igf  and  in  fact  it  does  do  so  in  the  great  majority  of  cases.     Astigma- 
aaid  to  be  regular  when  the  two  meridians  of  greatest  and  of  least 
KcTndioQ  are  at  right  angles  to  each  other.    Irregular  astigmatism  is  rarely 
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met  with^  and  is  usually  the  result  of  wounds  or  injuries  of  the  cornea. 
WiieQ  me  meridian  is  emmetropic  and  the  other  astigmatic,  the  variety  is 
\.iyied  dinple ;  when  the  general  refraction  is  hyperopia  or  myopic  with 
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coexisting  astigmatism,  the  terms  compound  hyperopic  and  compound  my^ 
j^ic  iire  used  :  when  one  meridian  is  hyperopic  and  the  other  myopic,  the 
iia4i^matisiu  is  designated  as  mixed. 

It  ^-au  be  aeourately  diagnosticated  only  by  suspension  of  the  accommo- 
oaiive  apparatus  and  the  use  of  tlie  test-lenses,  with  whatever  other  devices 
:iK'  individual  choice  of  the  oculist  may  prefer.  The  existence  of  unoor- 
•witd  iisiigmatism  is  a  prolific  source  of  mischief,  and  its  complete  and 
.kvumce  t.'sti Illation  often  demands  the  greatest  skill,  patience,  and  judgment. 
V*u'  oiliarv  musJcle  by  its  unequal  and  partial  contraction  seeks  to  neutralize 
iK  .»Kvcs  y>t  the  uusymmetrical  cornea  upon  the  traversing  cone  of  light, 
sWKi  'K.-x  unnatural  action  is  often  the  principal  source  of  the  consensus  of 
i4v'%*»i\i  sv»iiptouis  i^led  eye-strain.  Full  correction  of  the  astigmatism  is 
uH  v  ^  '^  '^"^  pJt\*eK'ribeil  for  constant  use. 

t  H^  ivVNSJbH^l'KXOES  OF  UXCORRECTED  OR  ImPROPERLY-CoRRECTED 

V\N*»v>*i^»  V. —  rheir  name  is  legion.  Few  subjects  in  medicine  are  more 
iKxv.x"' x»>»>  ;jiu\l  luexplii^ably  misunderstood  and  ignored  than  this.  Num- 
\^*iv^  ivv^  l^ii^vv  Uvn  wrei'ked  in  consequence,  and  there  are  in  every  city 
*K  x»x%»tx'N  /i:  bxit^^  examples  of  the  fatal  negligence  or  ignorance  of  the  evil 
;«ai«vMxv  A  vr>v*<4iirti5n  ujH)n  the  growing  organism  and  general  health.  Phy- 
N.vM%M.v  .•^t^  \*'i<^Hv  \v«tinue  for  years  to  treat  their  patients  with  every  article 
^»  K,  t»>!4N^:*^  ^wxl^'ti  in  the  hojie  of  relieving  a  headache  that  springs  from 
i»«vx'  ^>^i4i.  4^  H-^vrv^  duo  to  eye-strain,  or  an  aniemia  or  a  dyspepsia  that  arises 
A^f*.  iK  rrt.^^U^wU^ition  and  anorexia  whose  proper  name  would  be  a 
Hvfik  V  AN:l,«ir  YK^mtM*.  Limitations  of  space  prevent  a  complete  exposition 
nvx'  r^*-  ^«Nn\1  1i<^\  ««d  wo  can  only  refer  to  articles  previously  published.' 
\\MVvniinf  hrtid;ioho,  it  is  at  last  bec^oming  a  matter  of  common  knowl- 
ovlj^^  AwuMXjr  the  laity  that  it  may  be  ''  due  to  the  eyes."     That  it  is  gener- 


»  K«|yHMHUy  to  OHntoul  TlUiMmtions  of  Reflex  Ocular  Neuroses,  by  G.  M.  Gould,  M.D., 
In  Tho  Amorlcin  JoumM  of  the  Medical  Sciences,  Jnnuiiry,  1890. 
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illy  Juc  to  them,  anil  tliat  its  true  origin  18  frttjut^ntly  iinsus{>ecto(l  Uy  the 
gtDonil  practitioner,  is  a  daily  experience  ol*  every  oplitlialnu^logist.     jBut  it 
is  a  a»inewlmt  novel  aod  apparently  absurd  tlioiiglit  tliat  the  gastric  and 
wsimiktive  functit^ns  are  nsimlly  profoundly  inipaircil  in  tlie  niajurity  of 
c»?cs  of  severe   irritational    ametropia.      We    have    found    elinimlly  that 
boidaclie   usually  precedes,  aud    is    ot^nally  continuous  with,  the   gastrie 
troahle.     This  last  commouly  eousiii^ts  first  in  au   unaeeountabk^  loss  or 
firkleness  of  appetite.     As  the  irritation  has  created  an  abnurnial  amount 
of  nervous  energy,  nature  seeks  an  equipoise  by  lessening  the  production 
at  the  point  of  origin.     The  metdianisni  iniglit  be  not  inaptly  likened  to 
lie  governor  of  a  steam-eogine, — the  greatc^r  the  speed  the  more  the  steam 
i*  shut  otr  below.     Au  analogous  but  reverse  protH'ss  pljysiul<>gi<^ally  is  the 
sutomatie  mechanisra  whereby  deoxygeuated  blood,  by  its  action  upon  the 
centres  of  respiration  and  mrdiac   inhibition,  quickens  the  artion  of  the 
iirart  and   lungs.     With  failiug  nutrition  there  is  general  diniinntlon  of 
vitality,  a  growing  languor  and  nudaise*  alternating  with  jieritids  of  exces- 
sive hy fieriest h(*?^ia  of  the  nervous  system*     The  irritation  continuing,  the 
am>rexia  proceetk  to  fits  of  uaustii,  ami  even  vomiting,  ending  finalty  in 
ooe  of  the  many  forms  of  chronic  dys]x^|ista,  or  "  sick  headache/'     Tlie 
physician  has  lieen  ap{>eahMj  to,  aud  long  eoursf^  of  dieting,  artificial  foods, 
bitters,  mineral  acids,  or  toiucs,  liave  l»een  tried  in  vain,     Doubtk^s  every 
phvi^iciuu  vividly  nmicmlxTS  a  uunil>er  of  such  pu?izling  aises.     We  have 
hmd  a  great  many  such  eases  in  which,  within  a  we<*k  or  two  after  the 
wcariiig  of  pro|>er  spectacles,  the  gastralgias,  dyspepsias,  aud  loss  of  apjwtite 
disappeared,  and  within  a  few  months  the  body-weight  increastHJ   from  ten 
twenty  pcmnds.     If  the  s|>eetacles  are  ac<^ideutally  broken,  tlie  symptoms 
quickly  recur. 

Id  the  young  the  c?on9equenc(^  of  eye-strain  are  exceedingly  prone  to 
mrwe  or  becf>nie  ingravescent  about  the  time  of  puberty.     There  can  be 
I  little  doubt  that  delayed  menstruatif>n  may  he  due  direc^tly  or  indirectly  to 
t«yt'-^raia.     Another  wmplaint  of  parents,  and  one  almost  always  existing 
/in  chiklren  who  are  choreic,  nerveius,  and  anieinic  from  oc!uIar  irritation,  is 
I  night-terrors,  and  restlessness.     *^  Has  no  more  nightmare  and  crying  out 
iu  iilcTp  since  getting  the  spc?ctac!es/*  is  a  fm]uent  rejiort.     We  have  also 
nutid  tlie  ecsiiation  of  nocturnal  enuresis,  in  a  few  eases  under  like  cireura- 
lo  several  casf^s  coming  under  our  observation   hal>itual  **car- 
f  has  disap|x^n:d  with  the  wmring  of  sj>ectjic*lcs.     It  may  be  worthy 
tion  if  some  cau^il  relation  may  not  exist  between  ocular  defect  or 
tion  and  i?ca-sicknes8.     That  eliorea  may  he  t>f  wular  origin  is  now 
idmittitl  by  the  Iw-st  diagnosticians.     We  have  had  cases  of  several  years' 
ttAndiDg  in  young  girls  who  had  been  persistently  hut  imsuecc^s fully  treatcil. 
with  trsenic^  the  bromides,  etc.,  and  in  whom  all  symptoms  disapjK^red 
timmt  imraefliately  after  the  wearing  of  glasses*.     In  others  grt^t  excita- 
bility, irritability,  nervousness,  lack  of  self-control,  etc.,  vanished  in  the  same 
way.    These  deleterious  effects  upon  tlje  emotions  and  disposition  may — 
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and.  if  long  continued,  must — ^have  their  effect  upon  the  entire  character 
and  after-life. 

Eye-strain  may  also  influence  the  life  in  another  way,  so  that  occupa- 
tion and  pursuits  in  life  are  unconsciously  governed  by  it.  Study  and 
literan-  labor  become  so  wearisome  that  the  child's  mind  is  influenced 
a;j:ainst  them.  The  jiarents  are  grieved  that  the  taste  is  slowly  but  irrev- 
^x-ably  turned  from  intellectual  pursuits  and  the  mind  directed  to  physical 
activities  for  outlets  of  its  energies.  The  bearing  of  such  facts  cannot  be 
overestimated  when  we  think  of  our  school  system;  our  high-pressure 
oivilization  ;  the  suddenness  of  the  strain,  since  the  invention  of  printing, 
ihrvnvu  at  once  upon  the  naturally  hyperopic  eye ;  the  interblending  of 
iviilar  functions  with  every  act,  physical  and  psychical ;  and  the  fact  that 
the  enormous  load  is  thrown  upon  the  young  organism  just  at  its  moet 
plastic  and  formative  j)eriod. 

A  strange  fact  relating  to  this  whole  class  of  disorders  is  that  the  patient 
may  not,  and  usually  does  not,  feel  or  exhibit  any  signs  that  the  eye  is  the 
s^-Hirtv  of  all  these  manifold  and  seemingly  distant  results.  Sometimes 
the  eye  or  its  appendages  may  show  the  results  of  its  own  irritational  work. 
In  ehildren,  styes,  blepharitis,  and  conjunctivitis  sometimes  exist  as  the 
evideiKvs  of  ametropia,  but  more  frequently  the  reflexes  are  to  the  head,  to 
the  digt^stive  system,  or  to  other  special  or  general  organs. 

We  have  elsewhere  attempted  an  explanation  of  this  peculiar  fact  in 
OIK'  class  of  cjist^,  especially  applicable  to  girls  approaching  puberty.  The 
etiM'ixv  of  the  thought  is  that  in  the  sensitive,  emotional,  and  intellectual 
of  Ivth  s*\\es,  but  j>articularly  in  girls  and  young  women,  the  irritational 
v'W^.xcmin  rt^flex  that  normally  or  physiologically  would  return  eyeward  is 
'i»!uNiu\L  \>ith  tlie  n^ult  that  headaches  follow  ;  or  it  is  derouted  to  other 
oi>;tt:».x  ihat  sutler  viitiriously.  The  reason  of  this  inhibition,  overflow,  or 
v»Vi\Kaairv»M  is  tv»  In*  Kwked  for  in  the  enormous  importance  of  the  function 
.'»  \  ixioil  K»  the  orjranisni  in  general,  and  to  an  exceptional  degree  in  the 
.K%'A»i»  ^'i  >«.'\ual  st^Kvtion,  clear  and  healthy  eyes  being  of  the  highest  im- 
-.N  ii<4.u\'  ni  iiirtuenoing  sexual  choice  through  beauty.  Hence  the  corollary 
.aU%»  .u  >jui4ilc'st  aimmnt  of  ametropia  in  girls  and  women  should  be  cor- 
r^\*i\I»  .4  i  .iiuv'uut  tliat  in  men  could  be  safely  ignored.  According  to  the 
•s*>*.x>>  i  vloHv'ik'Y  of  nervous  organization  and  the  preponderating  quality 
^s  ^  \  i**;  iic^iiKtiji  will  eye-strain  be  disastrous  to  the  general  health.  All 
v»'^..x  4i,»^NX\\a}\  less  fonv  to  nou-city-brcd  children  or  to  those  who  are 
vsv  ;>v»A,K\i  v\  ih^.ii-  v»\vn  ambition,  their  parents,  or  the  citunming  systems 
^Va  ^*<  \m  v\hKi«ivuud  of  many  schools,  to  an  excess  of  book-work  and 
^xvs«.i4v\J*t.Av  ciK»ri  as  harmful  to  the  eyes  as  it  is,  both  positively  and 
Vn>sJ*i ^v*>  ^"^^  ■^'  ^"^^.^  ^^^^'  brain.  However  much  of  the  mischief  can  or 
w»rj  >v^  t»^\  i«i^\v  S  »vlivf  o(  the  eye-strain, — ^and  certainly  much  can, — a 
^iK'ii*]  ^>n?fi>*p^'  ^-^^  witaiuly  remain. 


OP  THE   EYE. 


WOUNDS  AND    INJURIES, 

It  should  not  be  forgotten  that  it  is  in  the  treatment  of  wounds  and 
iujiiri^ that  tlie  general  physician  will  be  calletl  npon  for  prompt  and  skilful 
^mt^,  that  uiKin  the  results  of  immediate  meiisun^s  will  often  depend  the 
question  of  the  patient's  vision  or  bliudness,  and  that  every  c*ase  may  have 
possible  raedico-legal  complications.  In  nefei-enee  to  the  latter  aspect,  the 
etcpllent  instruction  of  Arlt'  is  w^orthy  of  the  study  of  the  careful  practi- 
tioDer. 

Foreign  BonrES.— Ou  the  part  of  grown  people  there  is  nj^ually  a 
dor  history  and  consciousness  of  the  fact  wlien  a  foreign  b<xly  is  "  in  the 
fve,"  bnt  in  childi-en  this  is  not  so  frequently  the  case.     When  there  has 
iriseo  sudden  cougestion  of  the  conjunctival  capillaries  of  one  eye>  wo  must 
be  on  our  guard,  and  at  once  institute  a  thorough  search  for  some  i>artide 
of  dust,  etc.,  that  may  be  lodged  u{>ou  or  in  the  coujuuctiva,  the  cornea ^  or 
in  the  cul-de-sacs.     It  is  necessary  to  illuminate  the  c^truea  from  d liferent 
ifirections^  that  a  body  may  be  thrown  into  relief  when  it  is  perhaps  of  tlie 
same  color  as  the  iris-background,  or  as  the  tissue  itself.     If  nothing  is 
foond  in  the  exposod  parts  of  t lie  eye  or  in  the  inferior  cul-de-sac,  the  upper 
lid  must  be  everted  by  grasping  the  lash,  directing  the  patient  to  hx^k  down, 
and  carefully  turning  the  lid  njwn  itsi'lf.     It  is  always  a  canse  of  wouder 
bow  small  a  foreign  body  can   prcKluce  such  discomfort  and  pain,  and  the 
ranark  illustrates  the  necessity  of  scrutinizing  everj^  jiart,  of  unfolding  all 
wrinkles,  and  of  looking  at  ditlerent  angles  in  order  not  to  miss  seeing  it. 
Often  a  two-ineh  condensing  lens  will  help  to  illuminate  the  object.    Before 
xkte  examination,  or  at  least  before  attempting  removal  of  a  foreign  liody 
itovrever  sujDerficially  Iocatc<l,  it  is  best  to  use  a  drop  of  a  two-per-cent. 
cocaiiie  solution.     If  the  particle  be  loose  upon  the  etmjnuctiva  or  cornea, 
it  may  be  brushed  oil'  with  a  moist  wisp  of  absorbent  eiitton ;  but  if  era- 
bedded,  a  corneal  spud  will  be  necessary  for  its  removal.     The  instrunient 
abcmld  be  so  held  that  any  spasmo<lic  motion  of  Hie  eye  or  hetid  will  not 
mQDd  the  part.     When  irritatcil,  the  eye  is  rolled  upwanl,  and  hence  the 
melniment  should  be  lightly  held.     When  a  cinder  or  a  particle  of  steel  is 
deeply  embedded  in  the  eornt-a,  great  cai-e  and  judgment  are  required,     A 
oimtnon  but  a  reppehcnsible  practice  has  been  to  use  astringents  in  eyes 
finum  which  a  foreign  body  has  l)een  removed.     It  is  in  no  case  advisable, 

WTien  a  foreign  body  has  penetmftd  the  gloW  and  cau  Ix^  seeii  in  the 
mitruir  chajfihcr,  it  should  be  removed  liy  incision  in  such  a  manner  that 
kcan  Ik*  Ijest  reached  either  by  a  maguetj  if  it  Ix^  stt^'l,  or  any  other  instru- 
:,  atrording  to  the  circumstances  and  the  choice  of  the  painstaking  sur- 
The  patient  should  l>e  anaesthetized.  Removal  of  bodice  thai  have 
mitred  (he  vitreous  chamber   ix^iuiiTS    exceptional    skill,  and  is  certainly 
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not  to  be  undertaken  bv  any  but  the  most  experienced  hand.  If  such  a 
|>erson  can  see  the  patient  within  a  day  or  two,  and  before  the  body  has 
bt»come  encysted  or  covered  with  lymph,  it  may  be  removed.  But  where 
oi)eration  is  not  at  once  jxxssible  or  is  lor  any  reason  inadvisable,  it  is  best 
to  have  the  patient  lie  rigidly  still  upon  the  back  and  with  the  head  high, 
in  the  hojx?  that  the  body  will  settle  in  the  lower  and  least-used  part  of  the 
vitreous  chamlx?r  and  there  become  encysted  and  stationary.  A  few  cases 
have  been  reported  where  foreign  bodies  have  entered  the  lens  and  remained 
there  without  sitting  up  cataract.  Of  course  any  attempt  to  remove  such 
would  almost  always  result  in  rupture  of  the  capsule,  with  the  consequent 
cataract. 

Burns  of  the  Eye,  either  by  dr}'  or  by  moist  heat  or  by  chemically- 
acting  substauces,  are  difficult  of  treatment,  and  are  of  such  various  nature 
that  few  hints  can  be  given  for  guidance  in  this  respect.  If  the  injury  be 
seen  at  once  and  if  it  be  caused  by  acids,  then  an  alkaline  lotion — say,  a  tea- 
spoonful  of  bicarbonate  of  sodium  to  a  cupful  of  water — is  indicated,  with 
which  the  whole  eye  should  be  freely  irrigated.  When  the  injury  has  been 
caus(Hl  by  alkalies, — as,  e.//.,  by  lime, — then  an  acid  wash — e.^.,  vinegar 
dilutcil  with  one-half  water — will  be  very  useful.  But  in  either  case  no  time 
should  be  lost  in  waiting  for  or  preparing  these  things.  Water  is  almost 
always  at  hand,  and  with  this  the  eye  should  be  cleansed  and  thoroughly 
washed.  Tlie  greatest  danger  in  all  cases  of  burns  is  that  the  conjunctival 
surtaivs  of  the  opposite  lids  and  globe  may  have  become  denuded  and  in 
healing  they  may  grow  together  in  an  incurable  symblepharon.  The  most 
pixuuising  way  of  preventing  this  is  to  keep  the  eye  bathed  and  the  sulci 
tilKxl  with  rastor  oil,  and  to  break  up  the  adhesions  that  may  begin  forming 
by  tWH|ucntly  passing  a  probe  or  spatula  lx?tween  the  surfaces.  If  the  pain 
U\HMuo  intens(\  wcaine  must  not  be  used,  but  anodynes  and  cold  compresses, 
with  fmnilysis  of  the  accommodation,  will  be  found  most  efficacious. 

iNjiKih^  OF  THE  Eyelids  rcc^uire  more  care  and  watchfulness  than  are 
MMiallv  i^ivcu  them,  owing  to  the  fact  that  notches  and  subsequent  cicatri- 
4t4(iou  Hix»  very  ai)t  to  distort  and  evert  the  lid,  with  consequent  lachrymal 
liXHiUlv'S  or  to  invert  it,  with  all  the  sequelae,  pannus,  etc.,  that  follow  upon 
s^)U\'pivui  or  invei'sion  or  malposition  of  the  cilia.  In  a  general  way  they 
^iv  u»  Iv  tix^itinl  as  an  injury  elsewhere  would  be,  but  with  especial  refer- 
viKv  w  ilu'  jHvuliar  function  of  the  tissues  and  the  dangers  we  have  adverted 
V.\  VJ<4j>in>;  wouuils  should  be  most  carefully  and  accurately  sutured  in 
^%*,v,  iu.xu^u(  i»t*  using  court-plaster.  Owing  to  the  extensive  areolar  tissue, 
v\VMH\t^^(i^'t«  of  blvHKl  is  tM)nuuon.  If  the  oHlonia  be  great,  fracture  of  the 
v^NiJil  x^alU  or  U^ixlor  sliould  be  reckoned  among  the  possibilities. 

Ki  k»^ii  UK  \>K  riiK  (Jlobe  is  rare,  and  is, usually  the  result  of  contu- 
VN^ii  ^uh  a  IJuut  UhIv.  Owing  to  the  fact  that  the  nasal  side  of  the  globe 
Vx  UKUV  jvix^tivt^xl  than  the  temporal,  the  blow  is  more  commonly  upon  the 
WuH  'tidct  but  by  \vt\^n\  of  the  transmitted  force,  or  "  contrecoup,"  the 
m^uiv  i."*  »uoiv  tWHiuoiuly  in  the  choroid  and  upon  the  nasal  side. 
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ppmmnent  recov^en^  from  a  nipture  throiiir;Ji  the  cilian^  region  will 

jievcr  ukc  place.     T\w  sobseqiit'iit  eicatrizatiou  will  iudtice  eyclitis  and  suoh 

irritatmii  tliat  enucleation  must  fullow  stMHier  or  later.     So  that  the  rule  la 

wiliiowt  exception  that,  where  the  ciliary  IxxJy  ha^  Ijeen  certainly  broken 

or  ciil  through,  immediate  euueleatiou   is  tlie  Ijctter  jinK-ediire.     Even  if 

ilw  glol»e  lie  saved,  tliei'e  is  apt  to  be  little  vision,  and  the  danger  of  jier- 

mitnt  cictttricial   irritability  and  sympathetic  intlaramatioo  is  great.     In 

hk'Ij  cast's,  also,  the  lens  is  frtHpiently  dishw-iiti'd  and  the  capsule  rupttirc<:l, 

fill  that  talaraet  is  a  tH:»mmou  com  plication.     If  the  lens  Im*  in  tlic  anterior 

BbiiT,  it  should  be  extracted  at  once.     If  the  lips  of  a  purely  sclerotic 

^mt  or  rupture  show  a  tendency  to  gape,  a  fe^v  del  it -ate  stitches  may  l)e  taken 

thnmgh  the  external  edgc^s  of  the  lips  of  the  wound  and  the  c*>njiin€tival 

tissues.     When  the  cornea  is  extensively  cut  or  niptured  and  a  large  jiart 

K'oTthe  iris  protrudes,  this  should  be  drawn  out  as  far  as  possible  and  excised. 

Brlliis  may  even  have  to  be  reix/ated  one  or  more  tiruc^,  in  order  to  avoid 

^P^eo^ive  cicatricial  inclusion  of  the  iris  in  the  lips  of  the  wound.    Ac(»ord- 

ing  to  the  location  of  the  wound,  the  use  of  eseriue  or  of  atropine  may  be 

advisable  to  aid  in  the  retraction  of  the  iris.     The  bandage  should  Ije  firm, 

but  not  tight. 

Pexetratixg  Wouxds  and  Sympathetic  Ixplammatiox.^ — ilany 

irkable  raises  have  bfx^n  repoiitxl  of  tlie  rctentinu  of  large  fircign  bwlies 

have  |>f»net  rated  tlie  orbit.     In  such  cases,  there  tore,  one  nuist  l>e  on 

fo  pmnl  not  to  overlook  them,  by  inquiries  as  to  tlie  exact  nature  of  the 

il>j<'Ct  causing  the  tnniniatism,  by  can^ful  examination  of  the  wound,  etc, 

perforating  wountls  of  the  ttjrneii  there  will  probaljly  be  liernia  of  the 

If  this  be  extensive  and  cannot  be  rcducM:*d,  the  protruding  portions 

he  excised  as  dec]>ly  witliin  tlie  lips  of  the  wound  as  possible,  and 

I  fj'e  atropini7/xl  and  firmly  Ixindagod.     If  the  hernia  rwur,  the  same 

operation  must  Im^  rci>catiM:l,  since  extensive   inclusion  of  the   iris  in  the 

Wound  id  U>  be  a%^oided  at  all  ba^aixls,  a  fact  that  necessitates  a  subsequent 

iomy  to  release  it  and  to  keep  the  eye  from  constant  pain,  iritis,  and 

BtioD.     But  if  the  hernia  l>e  of  only  a  small  jx>rtit>n  of  the  iris,  it  is 

I W  to  try  the  effect  of  atropine,  rest,  etc.,  rather  than  mutilate  the  iris,  and 

'  tl?Mi  lin'aujH?  if  only  slight  adhc^sinn  take  |daa^  a  subs«juent  iridudia lysis  or 

.  jridijctoniy  may  remedy  the  trouble.      When  the  ciitari/  bmfi/  im^^  been,  rut 

h^  there  is  the  same  danger  as  that  to  whicli  we  have  adverted  in  the 

[-pmrdiag  paragraph,  and  enucleation  must  foUow. 

Whether  to  enucleate  at  onw  or  not  in  cast^  of  doubtful   imj>licaticm  of 

I  the  ciliary  body  is  often  the  most  perplexing  of  qut^tions.    If  not  done,  and 

Ifctsil  symjmthetie  iuHammatioQ  ensue,  it  is  of  course  the  saddt^t  of  results. 

]Thfrtforf  it  w  bHta*  to  err  on  the  mde  of  mfety  and  cHwc/ca^t',  though  (he 

Dudition  of  the  injun>(i  eye  promise  some  slight  chance  of  reoovery.     The 

[tiiMtiiig  complications,  the  extent  of  the  injury,  the  condition  of  the  other 

health  of  the  patient,  etc.,  must  all  be  considered.     At  all 

Plnall  caises^  careful  search  must  l>e  made  for  possibly  retaincii 
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foreign   iNxlies,    tho!t)ugh   cleansing  and   antiseptic   treatment   instituted, 
perfect  quiet  enjoined,  etc. 

Sympathetic  trouble  may  not  only  follow  traumatism,  but  may  also  result 
from  any  destnietive  disease  of  the  eye,  cspet^ially  of  the  ciliary  iRidy,     Ta 
such  cases,  thai  primarily  injured  is  called  the  excitor,  the  other  the  sym- 
pathizer.    Sometimes  the  excitor  is  a  shrunken  globe  that  in  consequence 
of  extensive  choroidal  or  ciliary  disease  has  become  affected  with  phthisis  M 
hulbi  or  progrc*ssive  atrophy  and  shrinking.      It  is  customary  to  divide" 
sympathetic  trouble  into  two  groups, — sympathetic  irritation  and  symjja- 
thetic  inflammation.     The  method  by  which  the  sound  eye  is  affected  by  J 
the  exeitor  is  a  matter  not  yet  wholly  made  manifest.     Clinically,  the  iK?riod 
oi'  irritation — L^onsistiug  (in  the  ^symJ>atllizer)  in  limitatitm  of  the  accom- 
modation, sharp  pains,  pliotophobia,  lachrymation,  congestion,  etc. — is  of 
extreme  imjxjrtancc,  as  heralding  the  probable  approach  of  a  true  inflam- 
mation, an  iridi>-cvclitis.     In  either  stage  the  earliest  i>oasiblc  enucleation 
of  the  excitor  is  imperative. 


SURGICAL  OPERATIONS  UPON  THE  EYE. 
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In  all  oi>emtiuns  xi\Hni  the  eyes  of  children,  it  is  better  to  anaesthetize 
the  patient.  The  operation  can  fret|ucntly  l>e  done  during  the  primary 
effect  of  ether  or  chloroform,  when  properly  given.  The  stomach  sliould 
be  empty,  foixl  having  lxH;'n  forbidden  for  several  hours  prior  to  the  o}H?ra- 
tion.  Subse<pieut  to  the  ojx'ration,  we  should  sec  that  gastric  pain  d4X?s  not 
arise,  causing  the  child  to  cry,  and  thus  endangering  the  success  of  the 
operation.  Paregoric  is  jirohably  the  licst  aniKlync  in  snch  cases.  A  small 
mustard  plaster  over  the  epigastrium,  and  other  measures,  may  l>e  ordered,  ■ 
aooording  to  tlie  circumstances  or  the  i>referencc»s  of  the  physician.  It  is 
genemlly  useless  to  attempt  bandaging  the  eyes  in  the  case  of  an  infant,  on 
account  of  the  absence  of  hair,  the  smoothness  of  the  scalp,  etc.  Where  a  ■ 
bandage  is  necessary,  it  may  l>c  rctaint^il  in  plaw  when  plactn]  over  a  tight- 
fitting  cap  or  hocxh     A  dark  room  is  usually  preferable  to  bandages^ 

Operations  to  Relieve  Obstructions  of  the  Lachrymal  Ex- 
cretory Apparatus. — Epiphom  may  arise  from  an  excessive  secretion 
rather  than  from  an  imixxlwl  outflow,  and  doubtless  o]wrations  uixm  the 
eanalieuli  and  duct  have  sometimes  been  airried  out  where  more  carcfiil 
search  would  have  shown  some  reflex  or  otiier  source  of  local  irritation  to 
att'ount  for  the  ex(X'SS  of  tciirs  in  the  eye.  Sometimes,  als<>,  the  canalitndus 
and  diict  arc  normally  patent,  hut  the  puncta  arc  either  slightly  everted,  or 
closed  by  a  foreign  bidy,  or  stenotic  fram  inflammation  or  citratricial  contrac- 
tion. In  these  teases  it  is  unnei*essary  to  slit  the  canaliculus  or  to  prribc  the 
dnct,  and  where  there  is  not  positive  evidence  of  nasid  dist^as*^  or  daciyocys- 
titis,  it  is  better  to  l>egin  by  opening  or  extending  the  opening  of  the  puncta, 
Wlien  there  is  not  perft'<'t  apposition  of  the  pnncta  to  the  glolx\  a  simjde  pro- 
ceeding consists  in  inserting  the  sharp  point  of  the  scissoi"s  intu  the  oi>eniug 
and  dividing  the  coujuflctival  suriace  vertically  downward  for  one  or  two 
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niillinietres.    WTiere  this  is  insnfficient,  or  wtu'n?  it  is  Docossary,  on  anecmnt 

uf  punileot  disease  of  the  sac,  to  di%ide  the  canal  lengtliwise,  a  peculiar 

blade  i;^  used — Weber's  caiiali^uhis  kDife — witli  a  tiny  bulhous  point  which 

piiJrs  the  advancing  knife  along  the  tulx\     The  pliysician,  f^landing  over 

theaiifc^hetized  patient,  uses  one  hantl  to  withdraw  the  h'd  from  the  globe 

aud  make  it  tense,  steady  the  head,  ete.      Tlie  bulb  Imving  entered  the 

poncta,  the  knife  is  held  horizontally  and  is  advanced  along  tlic  eanal  until 

tlie  bulbous  point  reaches  the  lachrymal  sac ;  then,  while  the  lid  is  held  by 

the  thumb  of  the  other  hand  firmly  to  the  tenipoml  side  and  kept  tense,  the 

knife  is  raised  to  a  vertical  |74isition  and  the  canaliculus  is  divided  np  to 

the  mouth  i»f  the  sac.     Constriction  of  the  nasal  dnct  may  Im  incised  by 

jiow  rotating  the  cutting  edge  of  the  blade  anteriorly  and  pushing  the  knife 

dowD^'aid  and  slightly  forward  into  the  cavity  of  the  duct.     Sometimes  the 

diict  shows  a  persistent  tendency  to  constriction  and  closure,  though  this  is 

teldom  seen  in  children,     Jf  so,  a  prolie  made  for  the  purpose  may  be  used 

till  the  duct  remains  patent.     Care  must  be  used  that  the  probe  do  not 

form  a  false  paasage^p  and  also  that  it  l>e  iuserttxl  projicrly.     Acute  absc^ess 

of  die  lachrymal  sac  should  be  immediately  and   freely  opcnctl,  and  after 

this  watehfulDess  exercised  that  a  lachrymal  listnla  do  not  furm. 

Meibomian  Cyst. — Upon  everting  the  lid  we  sometimes  find  the  cause 

of  et>njuuetival  congestion  in  a  localized  purplisli  discoloration  and  swelling 

of  the  subconjunctival  tissues.     The  duct  of  a  Meibomian  gland  having 

become  occluded,  its  retained  secretion  causes  distention  and  inflammation 

of  the  part     It  should  l>e  freely  incisciJ  upon  the  conjuncti%id  surface,  and 

!      the  contents  removed  by  scoop  and  scrajx'd  with  a  sharp  spoon, 

H       Blepharoplast^"* — Plastic  operations  upon  the  lids  are  for  the  pur- 

^■Mie  of  t^jrreeting  entropion,  ectropion,  cicatrices,  or  injuries,  and  for  the 

^■we  congenital  ptosis  from  lack  of  devclopmeut  of  tiie  nnl^cnlar  fibres. 

When  in  entropion  only  a  few  hairs  arc  iDcurved,  they  are  best  destroyed 

by  ek^-trolysis,  or  given  a  different  direction  by  illaqueation,  which  consists 

in  drawing  each  lash  through  a  ncidk^hole  by  a  lasso  or  hxip  of  ligature. 

The  tissue  containing  the  hair-fjulbs  of  the  lashes  may  also  be  cxcisl^I  from 

the  inaer  margin  of  the  lid  after  dissecting  away  the  conjunctiva. 

If  a  large  extent  of  the  lid  is  turned  in,  more  radirtil  measures  are 
rerjuimh  The  most  common  nuido  of  correcting  tliis  in  tlie  lower  lid  is  by 
pemciving  a  strip  of  skin  parallel  with  the  lid-edge,  the  width  and  depth  of 
the  |)ortion  of  excised  tissue  Ijciug  proiMirtioual  to  the  eJfect  desired.  If  of 
the  iipfpcr  lid,  the  choice  lies  Ix'tween  several  operations. 

The  Jaesehe-Arlt  operation  consists  in  splitting  the  lid  along  the  inter- 

edge  three  or  four  millimetiTS  {k-ep.     The  anterior  iKirtion  con- 

ling  the  cilia  is  made  free  except  at  the  ends  by  an  incision  through  the 

ikitt  nf  the  lid  about  three  millimetres  from  the  edge  of  the  lid  and  par- 

illfl  with  the  same.     Above  this  a  fold  of  skin  is  removt^l  entirely,  corre* 

itjg  in  size  with  the  eilect  desirt^l,  and  tlio  riblxui  of  tissue  cfuitaining 

tCilm  is  brought  up  aud  fastentiJ  in  the  sptice  of  the  excised  tissue  by 
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sutures,  tliiis  bringing  the  e(lg<.*  uf  the  lid  with  its  oilia  into  a  normal  jio^i 
tion.  Von  Graetb\s  operation  is  ^similar,  exa^pt  that  vi?rti«il  inoisioiijr  one- 
IIiirI  of  an  inch  long  ai"e  also  made  from  tlie  two  extremitiaH  of  the  riltlxm 
of  cilia-tia^iic,  and  the  ends  of  tlie  same  near  tlie  eanthi  aiT  lx»tter  elevatt'd 
^  by  sntnres  into  the  outer  Viim  of  the  vert kul  ineisions.  Uotz  exeises  a  layer 
of  miismilar  libres  over  the  tarsus  three  or  fonr  niilHnietres  in  l*rmdth  at 
the  iipfwr  boftler  of  the  tarsns  of  the  upper  lid  or  the  lower  border  of  the 
tarsus  of  the  lower  lid,  and  sutures  are  passctl  throufj^h  the  up]x^r  edge  of 
the  tarsus.  In  Dianoux's  ojMTation  two  parallel  bands,  one  eontaiuing  the 
cilia,  tlie  one  above  it  simply  the  skin,  eaeh  aliont  three  millimetres  bniad, 
mv  made  by  splitting  the  lid  and  by  an  ineision  parallel  to  the  lid-etlge 
extending  to  the  cartilage.  The  np|KT  is  drawn  under  and  Ix^low  the  lower, 
and  its  lower  edge  sutured  to  the  amjunetival  edge  of  the  lid  ;  the  ribbon 
of  eilia-tissue  is  thus  raised  frffra  the  bonier  of  the  lid,  and  its  up|x>r 
margin  is  sutui^  to  the  lower  of  tlie  superior  incision  of  the  lid.  8treat- 
feild  and  Snelleu  rtmiove  a  V-shai>ed  wedge  of  skiu»  ranscle,  and  tai'sns 
parallel  with  the  lid-edge ;  and  Von  Burow's  operation  eonsists  in  a  eou- 
junetival  incision  of  the  cartilage  three  millimetres  from  the  Ix^rder  of  the 
lid,  causing  gaping  of  the  wound  and  nuMlerate  eversion  of  the  free  edge. 

Wharton  Jones's  operation  for  Ecrnoi^ioN  is  illnstmted  in  the  annex'ed 
cuts  (Figs.  lOj  11).    A  V-shajxHl  ineisiou  is  made  M'ith  the  limits  extending 


Fio,  10. 


^^(fffWBI^j 


Fui.  11, 


if^^ 


Wharton  Jones's  operation  for  ectropion. 


toward  the  canthi.  The  enclosed  tnangnlar  flap  of  skin  is  then  diss^ted  up 
and  rtxluec^l  by  excision  to  the  desired  extent^  and  the  hnvcr  fwirt  of  the  in- 
cision bnuight  together  by  sutures,  so  that  the  final  apfKurance  of  the  wound 
is  that  of  the  letter  Y.  The  conti*aetion  tlins  produced  by  the  cicatrix  brings 
the  lid  into  apposition  with  the  glol*c\  Argyll-Robertson's  o]iemtion  con- 
sists in  iusertino;  into  tlie  lower  enl-de-sae  a  piece  uf  sheet-lead  alx>nt  the 
size  of  the  lid  and  conforming^  to  the  parts  in  shajx*,  ao^inst  which  the  lid 
is  brought  into  apjirksitioo  and  the  norma!  pasition  by  tension  upon  ligatures 
passt>d  from  without  tln*ough  the  fret^  e<lge  of  tlic  lid,  thenee  througli  the 
bottom  of  the  cul-de-sac  out  upon  the  cheek  below.     Bits  of  rubber  tubing 
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f  asfil  uiKler  the  external  liwjps  of  the  ligature,  to  prevent  their  enttinn: 
m^\\  the  internments  before  traction  is  ma*le.  If  the  lid  be  thickened 
by  an  overgrowtli  of  snbainjnnetival  tissne,  a  V-sha^xtl  mass  may  be  ex- 
dsiJ  the  length  of  the  cvertwl  lid,  prior  to  the  ligation. 

It  may  Ix?  said  that  operations  of  this  kind  are  rare  in  ehihlren,  tbongh 
fiOmetiraes  neeessary  or  ixjssible  in  tlmse  approaching  puberty.  The  enrti- 
lagc  in  children  is  not  fully  developed,  and  this  fact  must  Ix'  eonsiderc^d 
uhen  o|>tTations  are  done  on  the  lids. 

Tratunatie  or  eleatrieial  (X'troj>ion  ean  only  Ik*  en  red  by  tmnsplantation 

of  a  flap  with  pediele  from  the  adjaeent  forehcatl,  temple,  or  rhoek,  or  from 

the  arm,  or  by  transplantation  without  pedirle  from  the  arm,     Tlie  nn- 

'itghdiaes?  of  the  fiieial  wonnil  thus  prtwlueiLHl  giiifbudly  grows  k-ss  in  time, 

and  the  flap  from  the  face  usually  gives  the  best  result.     It  must  be  larger 

than  the  freshenctl  or  denndctl  spare  it  is  to  filL     An  ingenious  method 

of  rppairiug  a  loivs  of  tissue  at  the  eanthus  is  shown  in  the  aimexcd  cuts 

»*igs*  12,  13),     The  sjiace  a  being  denuded  and  freshene<;l,  the  flap  6  is 


Fig,  12. 


Fig.  i;i 


/ 


i-M 


Hasner  d'Anha'a  bkpharopla^itic  operaiioTi. 

led  Up,  twisted  u|Kjn  the  ptxlicle  c,  and  the  points  d  and  e  are  sutured 
4othc  lower  and  upjK^r  lid  so  as  to  form  the  normally-shaped  angle  between. 

PERrro>r\',  the  oijjeet  of  which  is  to  relieve  pannus  l>y  a  dam  of  eiea- 
triml  tissue  about  the  eornea,  is  performed  by  dissceting  otf  a  riblM)n  of 
ft>njumiiva  one  or  two  millimetres  wide  close  to  and  encircling  the  cornea. 
It  U  rarely  re«]nired  in  children, 

Ikim*  efjrneal  STAPHYLOMA,  or  bulging  of  the  weakened  cornea  from 
iW  intraiK.'ular  pressure,  may  be  removed  in  several  ways,  one  of  wdiieh  is 
rfKwu  in  the  illustration  fc^llowing  (Fig,  14).  The  main  liody  of  the  stajihy- 
lunm  having  been  removed  by  two  iueisiuus  through  the  dotted  lines,  the 
iDlures  are  at  once  tightened  and  a  movable  stump  thus  ohtaiiuHl.  Another 
KiHhod  is  to  run  a  strong  cmitinuons  ligature  thmugh  the  healthy  ItHiwned 
and  tiodermioed  conjunctival  tissue  and  sclera  surrounding  the  staphyloma, 
ft)  tiuily  after  excision  of  the  latter,  traction  uiion  the  ligature  acts  like  a 
*p«Jckeriog-6tring*'  and  at  once  closes  the  conjunctiva  over  the  space  of 

excised  tissue.  Mules,  of  England,  advises  clearing  out  the  entire 
Qtfi  of  die  gh>be  and  tilling  the  t^avity  with  a  glass  ball. 
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iris-forceps,  withdrawn,  and  a  pint?,  of  the  size  and  shape  desired,  excised  by 
rtnf  stmke  of  the  scissors.  Atropine,  to  pull  the  iris  ends  out  of  the  woiind^ 
is  periodically  instilleil,  and  the  eye  kept  bandaged  for  two  or  three  days. 
This  njjeration  is  useful  In  anterior  or  poisterior  synechia,  to  make  an  arti- 
ficial pupil  in  case  of  partial  opacity  of  the  cr^ruea,  and  also  as  a  thera- 
jjeutjc  measure  in  glaucoruatuus  tension  caustx^l  by  adherent  Icucomata. 
Discission,  or  Needling,  is  an  operation  frequently  required  in  eon- 
ttvact  of  the  young.     The  adjoiuing  cut  (Fig.  16)  gives  a  good 

Fio.  16. 


DlBciaslon,  or  needHng. 

I  of  the  proeeetling.     The  point  of  the  stop  diseission-needle  ib  passed 

to  the  anterior  ehamlM*r  fwm  the  side  of  the  cornea  arid  past  the  dilated 
pupil  until  it  pierces  the  anterinr  capsule  and  tlic  substance  of  the  lens ; 
by  movement  of  the  point  the  capsule  must  be  freely  rujitui-ed  and  the  lens 
brtikea  up  to  the  desired  extent  bo  that  the  aqueous  shall  gain  admissiou  to 

Fig.  17, 


V 


Discimion,  or  needUng.  with  two  oeedles. 


it,  moKinp;  it  to  swell  and  l>eeome  opaque  and  finally  to  break  down  and  Ije 
•LwirUxb  Ipaving  an  uuimpeded  i)ath  for  tlie  light.     In  recurrent  or  cap- 
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siilar  cataract  after  an  cxtractiun  of  the  lent?  the  .same  opcratioo  is  niatle  use 
of  to  break  tli rough  and  depress  uut  of  tlie  way  tlie  central  poitioii  of  the  , 
opaque  capsule.  Two  ueedlew  ai-c  commonly  used  for  this  purpose,  aa) 
shown  in  Fi^.  17,  whereby  an  rijiciiin^  is  more  eertaioly  and  accurately 
made  by  rupture  and  displacement  outwaixl  of  the  cajisule  by  tlie  two 
needles  meeting  fii^t  al  tlie  centre  of  the  pupillary  s|>aee.  No  reaction 
usual ly  follows  the  opcmtion. 

Te^notomv  in  Caj^e  of  STRABlSMrJ^. — Tiracfe's  sulxMjnjuDetival  up<'ra- 
tion  is  the  prciper  one  in  these  ca^cs.  The  opening  is  made  at  a  puiut  tau- 
geot  to  the  lower  edge  of  the  cornea.  The  eonjunctiv'a  and  Tenon's  capsule 
are  veilictdly  cut  a^Toss  over  the  hiwcr  edge  of  insertion  of  the  mosele-tcn- 
dcin,  and  the  opening  widened  sufficient ly  for  tipemtive  purposes.  The  sti'a- 
bismus-hook  is  then  inserted  beneath  the  tendun,  which  is  tlrawn  ii»r\vard, 
and,  by  inserting  tlie  blades  of  the  scissors  (blunt  jinints  and  curves!  un  tlie 
flat)  betwt*en  the  hook  and  the  glol>e»  the  tcndthu  is  divided  elnsc  to  the 
globe.  If  ihe  most  extreme  effect  possible  is  desireil,  the  lateral  and  j>os- 
terior  attach meuts  of  the  eaj>snle  of  Tenon,  may  l>e  divided.  A  suture  may 
be  useil  to  clo^*  the  conjnuctival  o]3ening  and  drawn  more  or  less  tight  to 
reduw  the  etlect  of  the  opcratiuu*  Put  atrcjpiuc  into  the  fellow-eye,  or  use 
correcting  spectacles  at  once. 

Ar>VAN<;EMENT. — Wlien  the  effect  of  a  tenotomy  is  insuffieient  to  give 
the  desired  change  in  the  vi,sual  axisj  it  mus<t  lie  repeated  when  the  oppijsiog 
muscle  is  advaucetl.  To  do  this,  a  ligature  passed  about  the  tendon  at  its 
insertion  firmly  secures  the  must^le  by  the  louse  ends  of  the  ligature.  The 
tciidim  is  then  divided  r-lnse  to  the  Si'lerotic  and  its  lateral  attachments  are 
fret*Iy  divided.  Another  ligature  is  now  passed  through  the  muscle  behind 
the  one  grasping  the  cut  cud.  which  last  is  cxcis*^]  with  as  mueli  of  the 
tendon  itself  as  is  desirable  to  give  the  cffiMLt  of  increased  power  over  the 
glolx?.  The  free  ends  of  the  ligature  passc<l  through  the  muscle  are  now 
passeil  through  the  ppricorneal  cotijunetival  and  snbconjnnetival  tissue 
abtive  and  below^  and  trartiun  and  knotting  se<nire  the  divided  tendon  in 
its  new  position  till  union  lias  taken  plaec.  It  is  generally  cousidertxl  best 
to  make  about  one  or  two  millimetres  of  over-effect  at  fij'st.  If  the  strength 
of  the  sutures  is  doubtful,  a  stay  or  ancln>r  suture  may  be  made  from  the 
skin  of  the  inner  canthus. 

Prince's  **  pulley''  operation  is  perhaps  preferable.  A  ligature  is  passed 
vertirnlly  in  and  out  several  times  through  the  conjunctiva  one  mill  i  nut  re 
tmni  the  cornea  in  the  line  of  the  mustrle.  An  o|)cuiug  is  then  made  over  the 
teudon-iusertiou,  and,  without  dividing  it,  the  muscle  is  loosened  from  its 
attachments  l>ehind  its  insert  ion,  so  that  a  second  ligature  may  he  pa^scJ 
through  the  conjunctiva  and  muscle  at  this  place.  Tlie  tendon  is  then  cut 
at  a  point  removed  from  the  insertion  proportionally  to  the  effect  desii^etl. 
The  fii-st  or  anchor  suture  near  the  cornea  is  now  made  into  a  lo<jp  by  tying, 
one  end  of  the  suture  throtigh  the  inusfle  having  first  l>een  passctl  through 
or  luider  the  loop  to  be  made.     It  is  oliviuus  that  ti-action  upon  tlie  cuds  of 
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througli  the  muscle  acts  now  like  a  pulley  to  draw  the  cut  end 
l^ilffntiacle  furwarcL  The  aiiiotiDt  of  advance  may  at  the  time  or  sub- 
sequently be  regulated  at  pleasure. 

If  vomiting  is  thrcateued  during  an  operation  for  tenotomy  or  ad\^au(^e- 
mni,  the  i^peetdum  should  l>e  tjuiekly  removed  and  firm  compressiou  made 
In*  ill**  baud  pn»t*K'teil  by  cotton  or  a  bandage.  Tins  is  done  in  oitler  to 
tvoid  aubeotijiinetival  hemorrhage  and  the  rare  but  possible  and  disastrouH 
ns-ult  of  a  beinorrbage  into  Tenon's  nijaee,  \^' hereby  raobility  of  the  eye 
J!*  dt'sktroyed  and  other  com f»licat ions  may  ensue  from  the  presenee  of  an 
extensive  clot, 

EyrcLEATioN  OF  THE  EvEBALL. — The  patient  is  anaesthetized,  as  in 

nm  tase  of  manipulation  of  the  eyes  of  ehildiTU,  the  eyelids  arc  held 

ijttil  by  a  speculum,  and  the  globe  is  held  by  the  fixation-ibrt^jm.     The 

mnjutuliva  is  separated  from  the  cornral  atta(4imeut  as  close  to  the  cornea 

^  pos^ble,  with  a  jiair  of  curvtxl  1)1  nut  scissoi's.     1'cnon^s  caiisule  is  then 

opened  over  the  ins*}rtioii  of  the  external  rec^tus,  whic*h  is  now  caught  with 

the  strabismus-hook  and  dividcxl  close  to  the  globe.     luicli  of  the  muscles 

is  in  turn  then  severed  in  the  same  way  until  the  gluljc  is  held  only  by  the 

joptie  nerve.     Passing  the  8<*issors  on  the  nasiil  i^nh  iM^tweeii  the  capsule  of 

[Teoon  and  the  glolse,  and  preying  the  globe  upwartl,  the  nerve  is  divided 

'to  the  globe  in  ordinary  aises^  but  as  far  back  as  [possible  in  ease  the 

Jeation  is  made  during  or  following  malignant  disease.     Antiseptic 

IfpoQgt^s  or  a  pledget  of  sublimated  cotton  may  be  used  to  arrest  the  slight 

rhage.     At\er  tboronghly  cleansing  the  s(x*ket,  the  lashes  should  lie 

ned  by  vasi'line,  to  keeji  theru  fmra  becoming  matted  together.    A  firm 

fawKlage  should  W  applial  for  twelve  hours,  and  the  socket  cleansed  and 

dressed  for  sevend  days  until  liealiug  is  well  advanced. 

AitTlFlcrAl.  Eye8  can  be  woj-n  in  two  or  three  weeks  after  enucleatiou. 
I«  all  cases  the  eye  should  l>e  too  small  rather  than  ton  tight  or  prominent. 
It  should  be  removed  everj'  night,  kept  in  an  antiseptic  liquid  overnight, 
aotl  aaointed  witli  vaseline  prior  to  insertion.  When  it  h<x'om(\s  naigh 
fpttn  lon^  wc^r,  it  shouM  l>e  rcpjlishetl  or  another  suljstituttil  for  it*  The 
aijcket  should  be  cleanscMl  with  an  antiseptic  lotion  oDce  a  day.  It  may  lie 
Mud  that  the  art  of  choosing  and  fitting  artificial  eyes  requires  excep* 
tiaiiftl  BkiU,  judgment,  and  ex)>erieuee.  The  stwk  to  choose  from  must 
b^vm*  ki^^  and  the  eon  format  ion  of  the  socket  studied  in  order  to  give 
cuafurt  to  the  patient  and  an  approximation  to  the  normal  moliility  and 
■PI*inuice,  w^bich  is  sure  to  follow  a  proiM^rly-i-emoved  globe. 
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FUNCTIONAL  DISORDERS  OF  THE  CHOROID, 

OPTIC  NERVE,  AND  RETINA. 


By  CHARLES  A.  OLIVBB,  M.D. 


HuGHLiNGS  Jackson  once  said, "  It  is,  I  submit,  imperative  m  all 
of  severe  cerebral  disease,  at  all  events  in  cases  of  an  acute  kind,  to  exai 
the  eye  with  the  ophthalmoscope,  whether  the  patient  complaitiEi  of  defe^ 
tive  sight  or  not:"  this  assertion  he  has  since  made  much  stronger  by 
adding  the  words  "even  if  he  affirms  that  he  can  see  well,  and  if  be  rmdB 
small  type  readily."  To  this  we  may  add  that  proper  and  careful  ophthal- 
moscopic examination  should  be  made  in  all  cases  where  organic  disease  of 
any  related  kind  is  suspected.  With  the  present  inadequacy  of  knowledge 
of  the  exact  relationship  between  certain  visible  intraocular  changes,  and 
the  many  varieties  of  supposed  causative  systemic  disturbance,  it  is,  of 
course,  impossible  to  give  any  typical  description  of  the  changes  that  may 
occur  in  the  two  most  important  ocular  registers  (the  retina  and  the  optic 
nerve),  although  in  any  definite  disorder  this  difficulty  will  undoubtedly 
be  greatly  removed  by  strict,  frequent,  and  painstaking  observance  of  the 
method. 

Here,  idiosyncrasies,  like  those  in  any  other  part  of  the  oi^anism,  ai« 
so  numerous,  and  congenital  abnormalities,  though  slight  and  often  un- 
noticed by  the  incompetent  observer,  are  so  frequent,  that  mistakes  must  for 
a  long  time  in  the  future  be  expected,  until  thorough  systematic  exerciie  J 
with  instruments  of  greater  power  has  rendered  the  method  a  certainty. 

With  the  present  plan  of  study  by  means  of  the  ophthalmofioop^  a 
background  comprising  nerve-tissue,  connective  material,  and  a  portion  of 
a  peripheral  vascular  circle  is  stretched  before  us.  Its  various  parts  are 
all  arranged  in  a  definite  way.  The  intraocular  bulbar  ending  of  the  second 
nerve — the  so-called  optic  disk — is  most  frequently  recognized  as  a  small 
oval  expanse  of  lighter  color  than  the  rest  of  the  ground  situated  to  the 
inner  side  of  the  ophthalmoscopic  field.  From  some  part  of  its  surface 
can  be  seen  an  entering  vessel  dividing  into  numerous  stems,  which  by  the 
color  and  reflex  of  its  contained  blood,  its  comparatively  smaller  size,  and 
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its  lesRer  tortuosity,  can  be  readily  differentiated  as  an  artery  fmm  the 
brandies  and  main  trunk  of  the  outgoing  veins:  one  is  the  ceutml  ix^tinal 
arten*,  and  the  other  is  its  corresponding  vein. 

Sys^tematic  and  careful  study  will  soon  render  an  observer  able  to  note 
^^lie  many  differences  in  the  apiKmrauL-e  of  these  structures,  and  to  draw 
^■uro|>er  c^^nehisions  as  to  whetlier  there  are  departures  from  what  is  under- 
^BliMid  to  be  nornixJ.  Fii'st  study iuji^  any  chan(j:e  indieative  of  abnormality 
^Saiil  of  local  disea^  alone,  we  will  finally  eonsider  those  alterations  whieh 
ofttimes  indicate  the  existence  of  systemic  disease. 

The  instniment  should  be  of  the  best  pattern,  and  the  observer  should 
be  sufficiently  taught  to  note  nuderstandingly  what  lie  sees.  Careful  record 
ghould  be  made  of  the  details  of  the  fundus,  no  matter  whether  they  are 
pathol(^icaIly  interesting  or  not.  Every  detail  should  he  written,  so  that  if 
there  be  any  future  change  the  comparison  will  become  at  onc*e  apparent,^ 

The  classification  which  follows  has  been  made  not  only  betuusc*  there 
h  at  least  some  anatomical  correlation  between  the  special  form  of  local 
dianse  and  the  gross  systemic  lesion,  but  also  for  cf>nvenience  of  handling 
the  material  whilst  in  search  of  related  changes.  Of  course,  in  the  present 
dMOtic  state  of  etiology,  it  would  be  impossible  to  assert  dogmatically  the 
positioQ  of  any  symptomatic  form  of  disease  of  the  choroid,  optic  nerve^ 
and  retina,  as  having  origin  in  any  certain  structure ;  but  wherever  the 
pomtiaa  is  fairly  defiuit'Cj  or  the  symptomatology  points  more  especially  to 
the  situation  of  the  general  disease,  the  changed  condition  of  these  portions 
of  the  ocular  appamtus  will  be  noted  in  the  text. 


T.    LOCAL    DISEASES. 


MALFORMATIONS  AND  ABNORMALITIES. 

Jlalformnihn  in  the  shape  of  the  disk,  irregularities  of  size  independent 
of  ppfradive  error,  chaug<:'3  in  the  appai^nt  surface  not  the  result  of  path<> 
logical  condition,  and  altemtions  in  tlie  cliarader  of  the  physiological 
excavation,  have  all  l^een  meutiontd  by  various  authors. 

Both  Fuchs^  and  Loring^  have  seen  the  disk  covered  by  a  thin  ojiaque 
membmne,  which  concealed  the  entrance  and  exit  of  the  retinal  vessels: 
tkk  ftnamalous  condition  of  the  head  of  the  nerve  does  not  seem  to  inter- 
fere with  vision  in  any  way,  on  account  of  its  situation  in  the  blind  sjx)t 

•  la  All  ophthAtinoscopic  examinHtiotis,  the  writer  haa  etideavored  to  make  it  an  inflex* 
(bh  mle  to  abtain  in  aasociation  »a  mnny  of  the  ophthalmic  conditions  as  jHJSsible;  and  in 
BiHDfmu«  m.«tttncc»  he  ha^  her^n  rs^wardi^d  by  the  discovery  of  an  ocular  symptom  that  hai 
ppsvf^  of  immen***  collateral  advantage, 

•  Arthiv  ftir  Op>htha!mologie,  xxviii.  !»  ^39. 

•  Tcxt-Book  of  Ophthalmoscopy,  p.  m. 
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of  Mariotte  in  the  visual  field.  The  writer  has  recollection  of  a  very  in- 
teresting example  in  the  right  eye  of  a  young  girl  treated  in  the  out-door 
j>atieut  department  of  Dr.  William  F.  Norris's  service  at  Wills  Eye  Hos- 
pital. Vision  and  accommodation  were  both  normal  after  correction  of  an 
existent  ametropia,  and  tlie  visual  fields  were  apparently  not  reduced  or 
disturbed  in  any  way. 

One  of  tlie  most  freijuent  variations  in  the  choroidal  structure  is  that 
of  the  pigment  Instead  of  being  ideally  perfect  in  distribution,  as  is  so 
frequently  seen  in  diagrammatic  sections  of  the  human  eye,  it  often  forms 
areas  of  aggregation,  etc.,  as,  for  instance,  around  the  edges  of  the  optic 
disk.  Here,  as  we  so  frequently  note,  the  masses  assume  definite  forms, 
such  as  rings,  loops,  and  crescents ;  these,  as  is  well  known,  are  by  fiir  the 
most  common  upon  the  lateral  borders  of  the  nerve-head,  especially  to  the 
outer  side.  If  these  groupings  are  not  more  than  ordinarily  pronounoed, 
the  case  cannot  be  considered  atypical.  Again,  in  many  instances,  where 
there  are  no  special  apjwaranccs  of  choroidal  inflammation,  the  heavy  black 
interspaces  between  the  choroidal  vessels  are  plainly  visible  in  the  periph- 
eral i>ortions  of  the  fundus.  Moreover,  isolated  aggr^ations  of  pigment 
may  from  time  to  time  appear  in  cases  that  do  not  present  any  assignable 
cause  or  reason  for  such  occurrenc*es,  except  the  ix)ssibility  of  low  grades 
of  choroiditis  during  tlie  child's  intra-uterine  existence.  Loring^  cites  a 
remarkable  instance,  and  Jaq^er*  gives  an  almost  similar  case,  except  that 
in  his  case  the  niassings  of  pigment  were  situated  in  the  superior  temporal 
portions  of  the  fundus. 

Just  as  in  tlie  lower  forms  of  animal  life,  where  we  have  individual  in- 
stances of  great  deficiency  of  general  pigmentation,  so  here  in  the  uveal  tract, 
tlie  choroid  is  made  to  suffer.  Although  grading  from  the  most  pronounced 
types  of  African  negro  to  the  lightest  Caucasian  the  amount  of  pigment  is 
constantly  decreased,  yet  in  both  of  these  extreme  types  of  man  we  not 
unfrtKjucntly  have  exceptional  examples  of  great  decrease  of  the  amount  of 
pigment ;  these  cases  l>eing  classed  under  the  generalizing  term  dlbinism. 
Here  the  fundus  is  almost  brilliant  in  appearance,  the  underlying  vessels  of 
the  choroid  being  })lainly  visible.  Jat»ger  (loc.  ciL)  gives  us  a  beautiful 
chromo-lithograph  of  this  condition.  Most  frequently  the  region  of  the 
macula  suffers  the  least,  there  generally  being  a  fair  amount  of  pigment 
situated  in  tliis  portion  of  the  fundus. 

Congenital  (fepo.sils  of  pigment  upon  tlie  disk^surface,  from  the  very 
minute  quantities  so  ordinarily  seiMi,  up  to  the  dense  massings  depicted  as 
such  by  Jaeger,*^  should  not  be  confoundetl  with  pathological  change.  Sim- 
ilar pigmentations  as  soon  by  Liebreich  *  are  sometimes  met  with  in  varying 
amounts,  from  the  narrow  concentric  and  line-like  aggregations  bordering 


»  Text-Book  of  Ophtlialinosoopy,  Part  I.,  1886,  Piute  II.  Fijc-  6. 
^  Bcitriige  zur  Pathologie  dos  Auges,  1856.  *  Ibid. 

*  Athis  of  Ophthalmoscopy,  Plate  XII.  Fig.  8. 
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of  the  nervc%  dnwn  to  aliiu^st  entire  ileficiencv,  an  in  albuiisni, 
!  ibe  nnderlying  choroidal  structures  are  plainly  vitsiblc, 
Mnormal  tini  of  the  dtsk'sub^anee  has  been  nierition€?dj  as,  for  instance, 
Caw  VL  of  Jaeger's  e*>llcrtion,  which  if  studied  hy  artificial  light  (the 
litioa  under  which  it  was  skctcheil)  give*  a  Jij^tinct  bluisli  cast. 
Jat*i;er*  and  Mauthuer*  liave  dt^crihed  what  tlicv  term  an  almovmal 
of  the  iia've'JibreSy  giving  th**  disk  an  ap|>eamnce  of  greater 
^  than  nsual :  this,  which  might  bo  8Uj>pose<l  to  l»e  due  to  transj>areney 
the  traoiiveTse  bands  and  vessels  of  the  lamina,  is  explained  by  Loring^ 
m  the  suppcimtion  tliat  the  lamina  is  really  situated  more  posteriorly.  Loring 
vjrilhst  he  has  never  seen  this  condition^  hot  has  reef>guiz4xl  what  appcarc^l 
tabs  au  abnormal  transparency  of  the  nerve,  *' in  which  minute  vessels 
^pearcd  to  be  embedded  as  if  in  some  gelatinous  substance."  This  he 
tftribotcd  ^*to  a  lack,  or  almost  entire  want,  of  comieetive-tissue  elements, 
«id  to  a  ijancity  of  the  smaller  vessels.*'  If  carefully  sc^rchctl  for,  this 
«Mi£tJfiO  will  bo  found  to  be  more  frequent  in  children  than  may  be  sup- 
posd.  In  not  a  few  instances,  small  irrt\gular  an^as  can  be  distinctly  dis- 
cnml,  e^ieeially  to  the  teinpjral  sideof  tlie  ncrve-hend,  in  which  the  nerve- 
sbnaiice  ap|>cars  nt»rmally  more  trausjiareut  than  in  t!ie  arljaeent  parts  ; 
ihse  in  roij^t  cases  b«:?ing  bilateral,  ami  seemingly  nnassociatotl  with  any 
ifpanrnt  jiathological  eliange. 

Ca^es  t*f  rrUthu'd  ntTVc-itheath^  are  sometimes  seen,  where  instead  of  th(* 
\  of  the  mi'<lidlary  sheaths  terminating  at  the  cribrii'orni  plate  oi'  ihc 
ner\'C,  titey  either  gradually  lessen  and  t^east*  at  diderent  tlistanccs  out 
e  retina,  giving  somewhat  the  same  appcamnce  that  is  ntirmnlly  seen 
rt^  fundus  of  the  eye  of  the  rabbit,  or  the  fibres  seem  to  become  trans- 
opaque  in  turn,  leaving  islets  of  whitish  striateil  massiugs,  as 
by  Bcckmann  *  and  Von  Recklingliausen,^  in  %vhieli  special  cases 
ifcecaniltiioa  was  substantiated  by  post-mortem  examination  made  hy  Vir- 
cfcoir.  Sdimidt*  rejjorti^  a  similar  ease  confirmed  by  autopsy.  Jaeger^ 
depirla  nn  in:?ftance  in  an  otherwise  healthy  eye.  Liebreieh  *  gives  two  in- 
itance;^  the  first  of  which  is  remarkable  not  only  for  its  immense  area  and 
thirkmsi,  btit  also  as  exhibiting  a  small  isukted  spot  lar  removed  from  tht^ 
|i;nt^Tal  raaas,  Juler'  gives  two  unnsually  well  marked  examples.  In  both 
nf  bia  C9ECS  the  me^hdlation  seemingly  begins  at  the  edge  of  the  disk,  and 
I  conoudjr  divided  into  four  comet-like  processes  extending  along  the  lines 
lk«  larger  retinal  vessels  some  distance  into  the  periphery  of  the  fundus. 


'  RSo»uUungim  d«*  dloptrischea  Appamto*,  8,  8L 

•  I^brttucii  dvr  Ophth»!rno8copiei  S.  258. 

•  Trti-Doak  of  Ophthtttrnoseopy,  p.  100. 

•  Afdiiv  r  Puth.  Anat,  xiii.  97.  *  Ibid,,  xUl  S57. 
^Ktiiiiit^ho  M^mttL'iUtttter  fur  Augcnhcilkutide,  1874^  R.  186. 
fflflM^Ath-.  Tnf  VT    V\i^.  S6. 

!•  V,  1870.  VUte  XTL  Fl^.  I  and  2. 

;      ';       1  111 mic  Science  find  PraoLici*,  1884  (Anier  edH.),  p.  201. 
Vou  IV,— U 
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Noyes^  also  exhibits  a  drawing  of  the  same  condition.  The  aooompanyii 
phototype  from  a  sketch  which  was  kindly  made  for  the  writer  by  Dr.  [ 
Alexander  Randall  sliows  one  of  the  most  marked  examples  seen  in  t 
writer's  collection.  The  boy,  aged  nine  years,  applied  for  the  correction  • 
an  error  of  refi'action  (H  +  Ah),  never  having  had  any  subjective  symptor 
of  the  condition. 

The  diagnosis,  which  is  quite  easy  after  having  once  encountered  a  cm 
is  based  upon  the  peculiar  glistening  character  of  the  whitish-yellow  striata 
(slightly  greenish  at  times)  and  the  fringe-like  border  of  the  distal  extre 
itics.  As  a  rule,  the  opacity  seems  to  prefer  association  with  the  course 
the  retinal  vessels,  which  it  more  or  less  conceals.  In  the  annular  varL 
(as  in  tlie  sketch)  the  centre  of  the  nerve,  as  a  rule,  is  visible,  and  prescfl 
most  probably  by  surrounding  contrast,  a  very  peculiar  green  tint.  1 
calibre  of  retinal  vessels  set?m3  in  no  way  impaired,  and  the  color  of 
contained  blood  ap})ears  normal.  The  uninvolved  portions  of  the  fundus 
not  show  any  indications  of  pathological  process,  and,  curiously,  the  macu 
region  is  seldom  involved.  Rarely  and  only  in  the  extreme  cases  is  defecti 
vision  complained  of;  this,  when  present,  in  the  opinion  of  Mauthnc 
appearing  to  be  partially  the  result  of  high  hypermetropia  with  so-call 
"  amblyopia  ex  anopsia."  Be  this  as  it  may,  it  is  positive  that  if  caref 
examination  of  the  vessel-fields  be  made  in  all  such  cases,  correspondii 
defects  will  be  found,  whilst  the  unaffected  areas  of  the  ground  seem  i 
project  normal  color-differentiation.  In  most  of  tlie  cases  seen  by  tl 
writer  the  anomaly  has  been  unilateral,  and  in  none  of  the  few  instano 
8(^rch('d  for  has  he  been  able  to  find  a  similar  condition  in  the  parents.  C 
course,  trontnient  is  out  of  the  question. 

As  it  is  well  known  that  the  greatest  amount  of  opiio  nerve  masdn 
is  found  at  the  inner  upper  and  lower  portions  of  the  disk,  thus  practical 
givinjr  greater  elevation  to  the  nerve-substance  in  these  situations,  it  may 
interesting  to  note  an  instance  in  a  boy  described  by  Mauthner,'  in  whi 
the  fibres  appeared  to  be  caught  into  two  bundles,  one  above  and  the  oth 
below,  holding  the  entire  retinal  circulation  within  their  grasp ;  this  appee 
ing  in  an  eye  where  astigmatism  of  sufficient  amount  to  produce  a  simil 
picture  did  not  exist. 

Coloboma  of  the  choroid^  which  is  generally  situated  inferiorly,  is  usual 
assocMated  w^itli  eolobomata  of  the  iris  and  lens.  The  defect  appears  as 
large  ecta.sia  or  series  of  depressions,  separated  from  the  non-colobomato 
portion  of  the  eye-ground  by  an  irregular  black  line  of  pigmentation, 
carefully  looked  for,  the  retina  appears  as  a  thin  filmy  haze  stretched  ov 
the  entin*  surface.  If  tlie  coloboma  be  typical,  it  gives  the  effect  of  a  larj 
glittering,  whitish,  and  irregularly  conceive  piece  of  enamel,  containing 
{)laces  a  fine  radiating  net-work  ;  the  whole  being  covered  by  a  delict 

»  A  Text-Book  on  Diseases  of  the  Eye,  18'.K),  Plate  III.  Fig.  2. 
»  Lehrbuch  dcr  Ophthalmoscopie,  18G8,  S.  200. 
»  Virchow's  Archiv,  x.  267. 
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pmik  veil  carrying  a  aeries  of  iuterlaciagj  larger,  bright-  and  dark-red 

liocs.    Most   frequently  the   ectatie   portion   is  divided    intx>  a  scries  of 

inrgutu-  depressions  into  whieh  the  retinal  vessels  may  dij*.     At  times  the 

om^t^beiad  itself,  especially  if  it  bc^  partially  or  wholly  includeHJ  in  the  colo- 

bnmatiMi^  area,  appears  of  a  i)eeiiliur  greeoish-gray  tint  (gas-ligbt),  with 

Tity  little  capillarity  in  its  substanee.     In  sneh  c^ses  the  retinal  circulation 

ii  im{ifiiredf  and  the  vessels  themselves  are  small  and  irregular.     Again, 

amy  pniall  st*leml  shoots  from  tfie  posterior  eiliaries  rnay  appear  at  poirjts, 

ibowing  themselves,  as  luring  says,^  as  a  fine  delicate  net-work,  of  wtiich 

isolated  branches  here  and  there  can  be  traced  direi^tly  into  the  sch  m  or 

UBamed  over  the  white  surface  of  the  eolobonia  into  the  normal  district  of 

the  choroid.     Should  the  choroid  show  signs  of  disturbance,  or  should  the 

ilqiragcd  areas  contain  much  pigment-massing,  it  is  most  probable  that  the 

Cifir  b  not  one  of  true  defect,  but  is  the  result  of  inflammation  during  f<etal 

K&p    Viaioii  is  always  affecrted  in  a  position  corresponding  with  the  area 

of  defidencj.     Benson^  adds  a  ttise  of  iiniocular  eoluboma  of  t!ie  choroid 

widi  colobaraata  of  the  iris  and  lens  in  a  twelve-year-old  boy.    The  fundus 

10  ihe  eoh»I)omatous  area  w^as  four  diopters  lower  than  the  sound  portion, 

which  itself  was  highly  myopic,  whilst  the  normal  background  of  the 

9W-oye  could  be  seen  with  a  convex  lens.     The  accompanying  repro- 

ion  of  the  ordinary  c^iudition  seen  is  from  Jaeger  (Plate  XLVL), 

iabomaia  of  Uie  tshcath^  of  the  optic  nerve,  described   by   Licbreichj* 

>koki/  Nied^n/   Randall,*  and    others;    cohbomata    mfuafed   in   the 

Jar  rcffton^  as  seen  by  Burnett  and  Ileieh,'  and  the  questionable  one  of 

Loring;'*  the  curious  coloboraa  to  the  nasal  side  of  the  eye-ground,  associ- 

1  vrtth  aeipiiretl  changei?,  swu  by  De  Scliweinitz  and   Randall,*  and  one 

int4*pnstiug,  still  nnpublished  case  by  the  writer,  where  there  is  a  small 

rda^ta  utterly  devoid  of  any  inflammatory  products,  situated  just  up  and  in 

6ma  the  left  disk  of  a  young  girl,  are  all  extremely  rare.     The  pit^tnres 

ihcy  present  are  so  typical  of  malformation  that  when  mrefully  studied 

fh  i«  impossible  to  confound  them  with  apparently  similar  conditions  de- 

prfMlenl  upon  tranmatism  or  disease.     Two  additional  cases  involving  the 

wnm^lii^f  n^on  are  deseribed  by  8ilcx,"*    Here,  how^ever,  as  the  author  says, 

ibo  dian^  are  most  probably  dependent  upon  intra-uterine  choroiditis^ 

are  not  caused  by  faulty  development, 

Idiofpicradt&  in  vascular  duiribidioni  to  the  oplk  nerve  and  retina  are  so 


»  A  Text- Book  of  Ophlh»lmoscopy,  Part  L.  1880,  p,  93. 

*  Tr&n<»ctionA  of  ih^  Opbthitlmoloifical  Society  of  tbe  UniLcd  Kingdom^  1881,  p,  S57* 

*  AilnM  d%tht«lmoKN»pii>,  Plate  VII.  Fig.  4, 

*  Ait'hiv  far  Auccnhoilkundi*.  xxi.  29. 

*  Amhii*w  of  OpIithalmnUgy,  vili.  fiOl. 

^* TmnMirtionB  of  the  ArMOricun  t)phth»i!mological  Society,  iv.  668, 
'  AirhWiSi  nf  Ophihftlmology,  %[.  401. 
*Tt%ufiook  of  Ophtiialrnr»*»copy,  p,  96, 

*  Arthiv  tttr  Au^<^nh<nlkunde,  xix.»  T«f.  IV 
"•  Ibid  ,  Uatrh,  IS8B. 
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pronounced  and  frequent  that  it  is  sometimes  questionable  whether  to  legiti- 
mately class  them  as  abnormal  or  not.  Curious  twistings,  redoublings,  and 
intertwinings  of  the  retinal  vessels,  especially  near  or  on  the  disk,  are  of 
frequent  notice.  An  excellent  example  of  this  occurring  in  the  inferior 
artery  of  the  retina  is  described  by  Little^  under  the  title  of  "A  Case  of 
Persistent  Hyaloid  Artery."  Czermak  ^  reports  an  almost  similar  instance. 
Under  the  title  of  "A  Case  of  Tortuosity  of  Retinal  Vessels,  in  Connection 
with  Hypermetropia,"  Mackenzie^  gives  a  sketch  of  curiously  twisted  and 
redoubled  retinal  vessels  which  he  saw  in  the  left  eye  of  a  twenty-year- 
old  girl. 

Post-natal  persidence  of  ilie  hyaloid  artery  of  foetal  life,  usually  present, 
according  to  Miiller,*  in  oxen  and  some  other  animals,  such  as  swine,  the 
moose,  and  the  sheep,  has  been  seen  and  described  in  man  by  Hannover,* 
De  Wecker,*  Little,*  Kipp,^  and  others.  It  appears  generally  as  a  wavy 
slender  cord  running  forward  from  the  excavation  of  the  disk  out  into  the 
vitreous,  sometimes  extending  sufficiently  far,  as  in  one  case  observed  by 
the  writer,  to  spread  out  over  the  posterior  pole  of  the  lens  into  a  series 
of  minute  capsular  branches.  It  is  very  seldom  patulous,  as  in  a  case  of 
Zehender's.®  Seeley  ^  gives  the  sketch  of  one  in  which  the  detachment 
occurred  at  the  nerve.  Manz'®  has  described  an  almost  similar  condition 
post  mortem.  Despagnet"  cites  a  case  of  monocular  persistence  of  the 
canal  of  Cloquet  without  other  abnormality  of  the  eyes :  this  is  very  in- 
structive in  view  of  the  fact  that  Everbusch  thinks  that  many  so-termed 
instances  of  persistent  hyaloid  artery  are  in  reality  nothing  but  the  ordi- 
nary canal  of  Cloquet  as  found  in  man,  rendered  visible  to  the  ophthalmo- 
scope by  intraocular  irritation  and  inflammation.  Liebreich  (vide  article 
by  Little,  loc.  cU,)  instances  a  supposed  case  of  persistent  hyaloid  vein,  but, 
as  I/ittle  justly  asserts,  there  is  no  anatomical  proof  of  the  existence  of 
such  a  venous  trunk.  The  condition  is  usually  unilateral,  although  Kipp's 
case  (/oc.  cit,)  was  binocular.  Care  should  he  taken  to  avoid  confusion 
with  uow  blood-vessel  formations,  which  from  time  to  time  have  been  noted 
by  most  competent  observers, — these  later  conditions  being  nothing  but 
part  and  parcel  of  coexistent  inflammatory  results.  Of  course,  if  the  em- 
bryonic remains  are  large  and  extensive,  and  the  case  one  of  long  standing, 
consecutive  irritation  changes  might  arise,  and  thus  easily  mask  the  original 

*  Transactions  of  the  American  Ophthalmological  Society,  1881. 

*  Archives  d'Ophtalmoloicie,  iii.  502. 

'  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1884,  p.  162- 

*  Gesammten  Schriften. 

6  Klinische  M(»natsl)latter,  1803,  S.  200. 

*  Proceedings  of  the  Philadelphia  County  Medical  Society,  iv.  54. 
^  Archives  of  ()phthalm(»logy  and  Otology,  iii.  70. 

«  Klinische  Monatsbliitter,  1803,  S.  250. 

*  Transactions  of  the  American  Ophthalmological  Society,  1882 
10  Graefe  und  Saemisch's  Handhuch,  1880,  ii. 

"  Recueil  d'Ophtalmologie,  September,  1888. 
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CMdflidD  and  give  rise  to  confusion  in  diagnosis.  Careful  study  of  the 
easf^  wttli  special  attention  to  the  state  of  the  related  tissues,  will  frequently 
givr  dur  to  the  proper  answer. 

A^Uiil  tlecrease  or  increase  of  the  normal  number  of  rcfhin!  vesseh,  thougli 
fvnilmhly  more  frequent  than  has  t)een  notieed  in  ophthahoic  writings,  should 
ilvtmys  be  hxiked  for  and  eonsiderid.  Mooren's  case^  of  complete  want  ot 
RtiiMd  vcasek  in  ati  iufant,  and  Von  Graefe's  instance-  uf  faulty  development 
of  the  retioal  vessels  in  a  yonug  lail,  are  typieal  cxtremi's  of  the  ft)riner  type, 
wkikc  BeQion's *  and  Nettleships*  descriptions  and  pictures  of  thrue  cases 
imrliieh  luAli  the  retinal  arteries  and  veins  were  so  extremely  tortuous, 
hlpj  aod  numemus  as  to  t^ive  tlie  eye-ground  the  appearance  of  com- 
■nciiig  inflammHtiou,  well  illiistrnte  the  latter.  The  accompanying  repro- 
ihetjoii  ftbowa  this  condition  very  well  in  Mr.  Benson's  ease.  Two  of  the 
nported  eosm  were  subjeeteti  to  traumatism,  thouj^h  whether  this  cousti- 
Wmd  nnr  cau.'ial  relationship,  or  wlietlier  the  conditions  noted  were  mere 
wimniculwr  expressiouA  of  some  obscure  cuugciiital  or  neural  disturbance,  it 
»  iiii|)o^ibIe  to  determine. 

Anomalous  tam'ular  amiitlomoMe^^  though   comparatively  infrequent  to 

mor  marlced  degret%  slionld  l»e  carefully  studitnl  aiul  noted,  so  as  to  prevent 

impcop^f*  diduetiona  as  to  result  in  cases  wliere  the  usual   symptoms  of 

dwafle  31        '       :<-<]  by  collateral  eirrulatiou  through  auumalnus  ehauuels. 

Hfii^  Vt^  1  ibntion  and  blootl-supply,  as  elsewhere,  are  subject  to  so 

waovh   vmrtntiou   tlmt   constant  gimixi  must  be   kept   upon  the  possibility 

•ommimit'ation,     Benson^  gives  a  drawing  showing  an  anomalous 

:  Um  of  the  retinal  artt'ries.      There  were   evJdenecSj  however,  of 

.  i^t  path u logical  process  in  the  retina.     He  believes  his  case  unique 

**  wbffv  liiiTe-fourths  of  the  retiua  receivcnJ  its  blooiUsupply  from  the  in- 

fmor  »ftery,  and  only  one-fourth  from  the  superior  artery  of  the  disk.'' 

Pbolcib  IV. I  facing  page  174,  gives  ao  excellent  idea  of  tliis  remarkable 

pQCtiliariiy  in  tlie  venotis  distributioo  on  the  disk  as  seen  in  a  case  by 

RaDdall,^  who  gives  an  interestiog  review  of  venous  anomalies  upon  the 

i>ptie  dii»k. 

L&Qg  and  Barrett'  found  in  forty-eight  uuselected  cases  that  eight 
(^xtceo  and  st^veu-tenths  per  c^nt,)  gave  distinct  evidenees  of  eiiio'rcihuil 
rrjmels^  Thej'  define  the  anomalous  cimdition  as  one  in  which  the  vessel 
*^<li|iB  into  die  nerve  near  the  margin  of  the  optic  disk,  and  whicli  cau  be 
•ern  to  artJl  outward,  that  is,  away  from  the  disk,  before  it  fiiuilly  disap- 
F«»  from  view,"    ItandalF  reports  some  very  interesting  cases,  and  thinks 


*  l>phtl»d.  B«'*>t»oehtung«»n,  1B67,  8.  260. 
■  Airhiv  ftjf  Ophthiilni<»l»ik'i*^,  t,  403. 

'Tmiuvrtiom  of  the  Opluliiilniologienl  Bociety  of  the  lTnit4*d  Kingdom,  ii.  66. 

•  T»ir>*^rtton»  rtf  the  AmericnTi  Ophthalmolrigieal  »S<x^iety,  1888»  p.  117. 

uUm  OpbtViJilmic  Hi^spitjil  Rt^jKirls,  January^  1888. 

fi»  t*f  the  Am4*ncnn  OphihHlmolugicHl  Society^  iv,  fill. 
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that  **  about  one  eye  in  every  five  examined  shows  some  form  of  the  coodT-1 
tioo  in  question,^' 

Guuo  details  an  instance  of  direct  ariaio-veamm  c4yrnmunimHt>n  of  tJte\ 
retinal  vessels  in  one  eye,  the  ewie  being  complies t^itl  with  cilio- retinal 
anastomosis  in  the  feUow-cye,  Under  the  title  of  **  Persistent  Hyaloid 
Artery,-'  Welk  and  Liebreich  iiistanee  a  case*  in  a  sixteen-year-old  boy, 
"  where,  arising  from  one  of  the  arteries  of  the  disk,  w^as  seen  a  smalt 
arterial  twig  ruiinini^  with  a  alight  bend  for  a  sliort  distance  into  the  vitre- 
ous humor,  ending  in  a  loop  and  pus>si ng  over  at  onee  into  a  vein,  whirh, 
twisting  itself  like  a  corkscrew  three  times  around  the  artery,  terminated  ia 
one  of  the  large  central  veins." 

Spofiianeous  pukation  of  retinal  arterieH  ia  quite  nxre  in  healthy  children, 
and,  when  present,  is  generally  dependent  upon  anatomical  peculiarities  on 
the  disk-surface  or  slight  unaccountable  ehangt^  in  the  charaiUer  of  intra- 
or^ular  tension.  Venous  pid.sation,  which  in  readily  provoked  by  increased 
cardiac  action  through  excitement  or  sudden  movements,  must  not  Ije  mis- 
taken for  a  symptom  of  patliologiail  chauge,  A  few  moments'  rest  will 
ofttimes  dissipate  it,  so  that  when  the  fellow-eye  is  examined  all  trace  of  it 
will  be  lost. 

Though  eompamtiv^cly  rare  in  children,  yet  irr^ular  isolated  ihiekeinug^ 
of  all  grades  ot*  opatMty  In  ilie  vessel-walk  are  met  with,  and  sometimes  ot^ 
sulhcient  moment  to  render  the  contained  current  invisible.  These  changes 
are  most  pronounc!ed  upon  the  main  stems  and  at  the  vessel-entrance.  In 
marked  easels,  the  intervening  extents  of  vessel- wall  have  their  density 
sufficiently  iuereasod  to  change  the  color  of  the  underlying  bloiid-colnmn, 
and  to  permit  the  side  walls  of  the  vessel  to  be  distinctly  seen  as  tmnsliieent 
bands. 

Areas  of  glittering  reflexes  known  as  '^shot-silk  opadties^'^  which  move 
with  every  turn  of  the  ophthalmoscope,  especially  along  the  course  of  the 
retinal  vessels  and  in  the  ma(^ular  region^  are  frc<:|uently  seen.  They  mani- 
f^t  themselves  only  in  the  young,  and  gradually  disappear  al^er  adolescence. 
They  are  deix'ndent  u{>on  a  normal  increase  of  connective- tissue  elements 
with  increased  power  of  reflection. 


I 


I 


« 


TRAUMATISM. 

Rupture  of  the  chm'oid  the  result  of  mntrecoup  has  often  been  described. 
Immediately  following  a  blow  upon  the  eye,  which  has  not  been  of  suffi- 
cient moment  to  disfigure  the  organ  externally  in  the  least*  there  is  more  or 
less  complete  loss  of  sight.  Curiously,  however,  the  apparent  gravity  of  the 
accident  does  not  seem  to  bear  any  relation  to  this  small,  though,  of  course, 
most  important,  traumatism.    Thus,  Mauthner*  relates  a  case  of  double  rup- 

*  Transactions  of  tho  Pathological  Society,  1871,  p.  222,  aud  A  Treatise  on  the  0i»- 
eiMSof  the  Eyo,  \%m  (Amer  edOi  p.  508. 

*  Lebrbuch  der  Ophthalmoscopies  1868,  S.  i46« 
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lure  producxd  by  a  blow  with  the  fist,  whilst  Von  Aramon's  daasieal  case* 
of  bmkage  of  the  choruid  in  the  yellow-i'egion  spot,  with  bulging  of  tht* 
I     lidiiaitthU  point,  and  no  othor  extmvasation  withiu,  exf^ept  a  ihw  isolatt'd 
ttnea  between  the  choix>id  atiJ  sc'lerotic,  m  the  result  of  a  discharge  of 
ft  musket  filled  with  water,  gives  us  an  eA-anipIe  of  a  very  uuusual  method, 
j      White  Cooper's  intercstiug  judicial  ease,^  where  an  eye  was  forcibly  struck 
by  a  wooden  missile,  affords  another  jieeiiliar  mode  of  accident. 

If  attempts    fie  made  to  examine  the  interior  of  tlje   organ  by  the 
afiLthaI[zii)6eo})e,  the  jiath  of  view  may  be  so  oljstmcted  with  blLMxl-extrava- 
■  -  13  to  rf*nder  this  procedure  impjssihle.     In  Bueh  iustantx'S  cither  the 
I  ^  is  a  faulty  one,  as  nect^ssarily  showing  that  the  retina  must  l>e 

m     onrolved  in  the  break  so  as  to  allow  the  passage  of  blood  into  the  vitreous, 
ihhoufjh  the  diagnosis  is  corret*t,  the  true  condition  of  break  of  the 
1  Is  ei>m|di<*ated  by  implit-atiou  of  some  of  tlie  otluT  struct  ores  in  the 
£stitrliiiiiee|  sucli  as  involvement  of  the  iris  or  of  the  ciliary  body. 

Sometimes,  however,  the  amount  of  blood-**xtnivasation  is  so  trifling 

aoil  limited  that  the  fundus  details  can  be  seen  diriK^ly  alter  the  trau- 

mstbiii*     If  BOf  the  break  may  generally  be  found  somewhere  in  the  pos- 

trrior  pole  of  the  organ,  appearing  as  a  C-  or  S-like  white  stripe  which 

ii  coneentric  with  the  temporal  lK>rder  of  the  optic  disk.     This  break  is 

jmerally  bcmnded  by  irregular  de|>ot?itions  of  |iigment,  whilst  small  fresh 

hatmrrhages  may   be   seen   scattered    near  and  over  it.     Or^linarily  tlie 

las  otherwise  apjK^ai's  normal,  though  in  some  instances  the  neighboring 

looks  disturlnxl.     *S»metiiiies  narrow  tears  may  conuetit  with  the  priu- 

|ia]  of»e^  or  even  aejiai'atwl  multiple  breaks  umy  be  noticed.     In  a  few 

4»y»*  the  hemorrlmges  disappar,  leaving  their  usual  characteristic  signs. 

Virion,  esjMXiially  central,  which  at  tii'st  may  he  even  annihilated  upon 
Mramntof  the  bIood-extravasations»  gradually  partially  recovers,  to  decrease 
again  with  the  ordinary  signs  of  mt*tamorjihopsia,  etc,,  as  secondary  changes 
^  cpT  cii^tnzation  set  in. 

^H  Treatment,  which  is  of  but  little  use,  and  which  is  dire<}tcd  towaixls 
^■Mp|j|bit>ri)tion  alone,  ^insists  in  local  rest  of  the  organ  atid  hx^^hing, 
^'SBKined  with  the  internal  administration  of  alteratives  and  absurlx^nts. 

Brmbujf  oj  the  rdhm  in  aRstx*iation  with  rupture  of  the  choroid  and 
eEtmvasiation  of  bhxxl  into  the  vitreous  has  often  been  observed.  Sliallner 
reporti*  m\  inten«ting  case  in  a  boy.  Noyes^  details  a  most  curious  one  in 
m tkijteen-yeiir-old  girl,  where,  in  addition  to  the  retinal  detachment,  there 


Mrehit  ftir  Ophthalmologies  L  2,  154. 

*Un  Wouiui»  und  Injuries  of  the  Eye^  1H59,  p.  233.  In  reference  to  the  legal  que»- 
U*o  IQ  thii  pa«»,  It  amy  be  of  interest  to  note,  in  pa*&in|r,  un  instunce  which  eume  under  the 
»Tit»r't  nir«  totnn  lime  ago,  where  n  fortunati*  (or  possibly  unfortunate)  uttoniey  in  a  8uit 
^<<limA^  WII4  itruck  in  the  lefl  rye  by  the  tlst  of  the  defendant.  Carcfn!  examiiuition 
itvetlA^  n  Ifirpi^  c'horiidul  brenk  m  the  mai^ular  regioUi  with  ail  the  ehurui-teriKtic  «ub- 
J«ttiT«  fftnptomi.  Mt»di<*ai  lestimony,  ex  preyed  ver^'  briefly  and  to  the  pointy  had  th« 
nmilit^  brinipng  In  the  vt*rdict  of  **  mayhenr*/'  with  the  accompanymg  penalty. 

*  TnnwirriffTit  of  tho  Amen(^an  Ophthalmological  Sociotj,  1^7 1 1  p,  128« 
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was  a  laceration  of  the  membrane  at  the  macula  lutea.  In  nearly  all  of 
these  cases  there  is  no  evident  external  lesion.  The  prognosis  is  dependent 
upon  the  position  and  the  amount  of  the  disturbance,  though,  unfortunately, 
by  reason  of  the  coiUrecoup,  as  just  shown,  the  break  is  generally  situated 
in  or  near  the  macular  region.  No  treatment,  except  rest  and  quiet,  with 
the  possible  use  of  alteratives,  can  be  advised. 

In  almost  every  case  of  injury  to  the  retina  from  a  foreign  body  which 
has  gained  access  to  the  interior  of  the  globe,  the  associated  results  are  so  severe 
that  it  is  impossible  to  decide  the  position  of  the  offending  material.  Here, 
if  the  substance  be  iron  or  steel,  the  magnetized  needle  of  Pooley  will  be  of 
service  in  its  detection,  and  if  the  case  be  seen  early,  the  electro-magnet 
may  be  of  use  in  extraction.  If  the  particle  be  of  any  other  nature,  such 
as  stone,  glass,  etc.,  operative  attempts  should  also  be  made  for  its  removal, 
providcxl  there  be  any  possibility  of  success.  As  an  example  of  the  possible 
freedom  of  the  organ  at  times  from  the  series  of  dangerous  after-symptoms 
usually  seen  in  such  instances,  the  writer  has  in  mind  a  case  seen  in  consul- 
tation with  Dr.  James  Tyson,  in  May,  1888,  of  a  lad  in  whose  left;  retina 
a  small  sliver  of  steel  became  embedded,  the  passage  of  the  stroke  being 
through  the  cornea,  the  lens,  and  the  vitreous.  Fortunately,  the  foreign 
body  escaped  striking  the  iris  or  the  ciliary  region,  and  in  consequence,  with 
the  exception  of  a  slowly-forming  cataract,  the  eye  has  remained  perfectly 
quiet  and  painless  from  the  date  of  the  accident  to  the  present  writing, 
nearly  two  years.  Although  many  cases  could  be  quoted  where  foreign 
bodies  have  become  encapsulated  in  the  membrane  and  remained  quiescent 
for  long  periods  of  time,  yet  active  inflammation,  resulting  in  destructive 
panophthalmitis,  is  so  prone  to  occur,  that  it  is  best  to  give  a  guarded  prog- 
nosis in  every  case.  If  possible,  and  most  certainly  if  under  the  immediate 
care  and  control  of  a  (X)mpetent  observer,  enucleation  or  evisceration  should 
be  postponecl  until  the  child's  skull  has  sufficiently  developed  to  prevent 
facial  asymmetry.  If  the  slightest  well-grounde<l  suspicion  of  involvement 
(if  the  opposite  organ  be  entertained,  it  is  best  to  sacrifice  all  question  of 
cosmetics  and  get  rid  of  dangerous  tissues.^ 

Detachment  of  the  retina  may  occjur  from  blows,  as  in  Brailey's  case*  of 
a  twelve-year-old  boy  who  received  a  blow  upon  the  eye  with  a  stone;  from 
penetrating  wounds  of  the  eyeball,  jwsterior  to  the  ora  serrata;  or  as  a 
sequel  of  subrctinal  hemorrhage,  as  was  most  probably  the  cause  in  Snell's 
t^ase  ^  in  an  eleven-year-old  boy.  It  has  also  been  seen  as  one  of  the  sequelae 
of  progressive  inflammation  and  stretching  of  the  ocular  tunics,  as,  for 
instancfc,  in  malignant  myopia,  or  it  may  even  appear  as  a  symptom  of  cir- 
cumscribed malignant  disease  of  the  clioroid,  as  shown  by  Poncet.*  The 
theories  of  its  i)athogenesis,  which  are  manifold,  can  be  best  studied  in  the 


*  See  Noyes,  A  Text- Book  on  Diseases  of  the  Eye,  181K),  p.  577,  on  the  same  subject 
'  Transactions  of  the  Ophthiilinological  Stx;iety  of  the  United  Kingdom,  v.  11. 

»  Ibid.,  vi.  88. 

♦  Quoted  by  Noye.<,  A  Text-Book  on  Diseases  of  the  Eye,  1890,  j).  54^. 
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,  noble  work  of  Nordens*>n/  in  which  he  sustains  Leber's  lielief  of  shrinkage 
for  the  vitreous  with  traction, — a  theory  .snjtpoilt.fl  l>y  De  Wecker-  and  am- 
Irovertcd  by  Bouchemu  and  Abadie,^  Tlie  diagnosis,  which  is  very  easy, 
MB  mmh  in  most  instance?;  hv  direct  evideiux'  with  tlie  ojilithahnuscojx},  in 
L'iittioD  with  corresponding  h:i.s.s  uf  the  visual  field,  and  diminished  teii- 
lon.  The  proguosis  is  very  unfavorable.  Enjoined  rest,  the  best  of  nour- 
ishment, with  remedial  agents  such  as  pilucarpiiie  to  promote  absorption, 
can  he  res<jrtcd  to,  and  if,  as  is  almost  universally  the  cnise»  no  good  aris+^s, 
Op^i^tive  procedure  lo  dislodge  the  fluid  anil  pnxhiee  loailizwl  plastic 
^rmatiou  may  be  trit*d.     Treatment,  however,  is  usually  of  no  avail, 

0ioroidal  detachmmi  is  extremely  miT.     Noyes/  after  a  long  and  large 
rjierient^e,  lias  uever  had  a  ctise  tt»  e^jnie  under  his  nntiee.     In  over  twenty 
tiousuiul  new  cases  of  eye-disc^ase  personally  seen  hy  the  |iresent  writer, 
ne  lias  faikd  Uy  find  a  single  instance.     Cases,  however,  ha\'e  been  sptrkeu 
1%  thus,  Vou  Graefe*  descrilx'S  such  a  ease,  and  Iwanofr®  lias  hwn  st*  fbrtn- 
Qfltr  85  to  be  able  to  study  au  eye  ati'ectal  witli  this  eooditioiL    Ophthalmo- 
scopif.'aUy,  an  isolatal   area  of  eharoiil  can  Ix?  st\'n  i>rotnnling  markedly 
iDli)  the  vitreous,  the  bulging  jxjrtiiui  being  fixed  and  ininiubile.      Its  sur- 
6cc  is  unint4?rrnptedly  trnveim-d  by  the  retinal  vessels.     Should  the  under- 
lying material  be  s^tous  in  eharaeter,  the  bulge  may  be  somewhat  ]udlid; 
whilst  §houkl  it  Ik-  bloody  the  area  will  i)e  d ark-col oi'ed.     As  the  condilion 
nivanoes,  intra(x*ular  tension  falls,  iuflammatury  symptoms  set  in,  and  pan- 
htljalmitis  with  phthisis  bulbi  ensues^ — ^these  sequelie  serving  to  distin- 
pii^h  it  from  neopkistic  fur  mat  ran.     Treatment  is  of  no  ]>ractical  value, 
Although  aspiration  or  drainage  in  the  early  stages  may  be  trietb 

In  a  px-uliar  variety  of  cases,  where  the  traumatism  has  avoided  ths 
""^litsplf  and  actetl  up<in  the  lK>ny  walls  of  the  t*rliit,  there  is  often  a  sul> 
l|iient  involvement  of  the  o]>tic  ner%*e  and  retina  without  ettrly  o|>hthal- 
OKSt'Dpic  evidence  of  intram*ular  disturbance.     Tlie  after-changes  which 
«>«»•  on  are  optic  neuritis  with  consi^cutive  atrojihy,  retinitis,  venous  dis- 
tention, hemorrhages,  etc.,  which  suggt^t  eitlier  direct  pressure  ui>on  the 
(»ptic  iKTve,  ns  reported  by  Knapp,  interference  with  the  passage  of  blood 
io  thf  (t^ntral  retinal  artery,  as  suggested  l>y  Ncjycs,^  or  fratiure  of  tho 
buy  MjUic  i'unal  with  extravasation  of  blorxl  into  tlfe  shi^ths  of  the  optic 
oem», a*  shown  by  Vou  HuldciL^     Fignieut-^h^posits  upon  tlie  disk,  from 
emtive  changes  in  the  blooil  whicli  has  1x1*0  extra vasated  from  the 
itTuvaginal  spaces  in  the  optic  nerve,  have  been  seen.     In  a  few  cases  no 
phihalniostxipic  signs  have  been  obst^rvei    In  this  lust  grouping,  8<'liw€ig- 


'  Die  N^*UhHutaWosuni(t  TVieslmdon,  1887. 

»  Aniiules  d'f)culij,tJquo,  MuR-h,  1888,  *  Ibid. 

•  A  Text-B«K)k  4)n  Oiseasej  of  th«  Eyt',  1890,  p,  586. 

•  Arehiv  fur  Ophthiilmologie,  tv.  2^  *J20. 

•  Ibid,,  xi  1,  U>1. 

'  A  Tre^itise  on  Di^ii-ajo*  of  Oie  Eye.  1881,  p.  3G0. 
^  Berlin,  Gmefe  uiid  Saemibcb»  vi.  588- 
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ger^s  saying/  tliat  '"  the  aimtumifal  miidition  of  thf^  tierve-trunk  in  neuritis 
has  been  examined  often  enough  to  prove  that  changes  not  visible  by  the 
ophtliahnosc^jpe  may  pkiy  an  important  part  in  eansing  the  disturbane^ 
of  vLsion/'  must  be  borne  in  mind.  II"  the  nerve  be  injured  sulheiently 
forwaixl  to  inelnde  the  central  artery  of  tlie  retina,  tlie  ophthaluioseopie 
signs  simulate  those  of  embolism.  Pagensteeher  cites  the  histoiy  of  a  very 
interesting  ina^  in  a  young  girl  Treatment  is  either  purely  surgical  or  to 
be  ditx\*ted  against  the  spet-^ial  dyserasia  or  eouditiim,  combined  with  iX!ular 
rest. 

A  ease  of  metamoq>!inpsia  following  a  blow  on  the  eye  lias  been  deserilxMl 
by  Aubj^  which  eau  prol>ably  be  attributt^d  to  a  Liav  grade  of  inflaminatory 
change  in  the  retina  in  the  region  of  the  maeula  hitea,  causing  a  disloca- 
tion of  the  jiosition  of  the  rods  and  eiines.  The  writer  lias  seen  two  ca.seii 
of  traumatism  without  ajiparent  extenial  lesion,  except  an  irtx?gular  thick- 
ening of  the  corneal  epithelium,  where  the  ophthalmoscope  sliowed  a  cir- 
cum  scribed  area  of  disturbance  in  the  choroid  and  retina  between  the 
macula  and  the  disk  ;  tliis  condition  of  the  fundus  rapidly  disappearing  ia 
a  few  days'  time  upon  protecting  the  eye  from  light  and  undue  ex|x>siin^, 
Jackson  ^  gives  two  chromo-Iithographs  of  a  similar  thougli  more  marked 
condition  seen  in  the  eye  of  an  adult, 

Daniaginfj  iffed  upon  the  reiinn  from  exjymure  to  dirtel  solar  ray&  has 
been  observed.  Central  scotoma  is  the  initial  symi»tom.  Examination  of 
the  fundus  shows  a  bright  whitisli  s[>ut  at  the  macula  lutt^,  surroundeil  by  a 
vvd  rim.  The  ]>erniaoency  of  damage  to  the  tissues  is  in  direct  rehxtion  to 
tlic  amount  of  primary  injury.  In  I)eutst*hmann's  exjjeriments  ufwu  the 
retina  tliere  were  changes  in  the  vascular  walls,  with  coagulation  of  retinal 
albumen.  Exalted  sensibility  of  the  retina  lT<mi  the  same  cause  has  been 
noted.  In  thrt*e  patients  who  were  unduly  exjxjsed  to  direct  solar  rays, 
Magawly*  has  notict^l  i-entm!  seotomata  for  retl  with  reductifui  of  v^isioii 
to  one-fourtii  oi*  normal.  The  symptoms  soon  ceasetl  upon  placing  the  |ia- 
tients  in  the  dark  and  protetling  their  intraocular  tissues  l>y  dark  glasses. 
Lubinsky*  has  seen  thirty  teases  of  suHering  from  undue  rxjxtsure  to  the 
elcdrtc  light.  Besides  daily  exacerbation  of  photophobia  and  lachrymatinn, 
tlic  ophthahnosco|x*  re%ealcil  a  slight  congestion  of  the  opti'^  nerve  tij>. 
Maklakoff  *  has  studiwl  the  personal  effects  of  the  "  voltaic  light'*  upon  the 
eyes.  He  concludes  that  such  a  liglit  nearly  always  acts  by  its  chemical 
projK'rties. 

Ametropia  as  found  in  abused  and  stretcliing  eyes  may  give  all  the 
evidences  of  low  choroiditis  with  retinal  disturbance,  and  even  optic  nerve 
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'  HHw!-Bm>k  of  Ophthftlnaolo|ry,  1878,  p.  484. 

'  Archives  of  Ophthalmolnsjy  and  Ou>lo£^y,  ii.  ITS. 

'  Traiisjiction^  of  l\\i'  Ariierie;vn  Ophtlittln>iilu|fk'al  S<iciety,  1888,  p.  66i. 

<  ZeiUchria  fur  SchufeesundliujiU^paB^e,  Nu,  4,  1839. 

«  WMtnik  Opbthfilmologii,  May,  1889. 

•  Moniteur  d'Uphtidmologie,  Jsinuary,  1889» 
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swcllingi  without  any  subjec^tive  acknowledgment  of  the  iiitraociikr  eon- 
diim, 

Dind  implicaiion  of  (he  optic  nerve  witfi  exienjfion  to  (he  retina  from  other 
mfhmmaiorif  processes  in  the  orbtt^  soch  as  cellulitis,  [x^rlosteal  disease, 
turaor^  etc*,  may  ooenr,  where  either  pressure  from  the  inorhifie  material 
eaufeCai  rajiid  If>s3  of  sight  fullowcil  by  atropliie  elianges  in  the  disk,  as 
r\\^\  by  Allbott^  or  inv^asion  of  the  prodnets  of  the  disease  into  the  tis- 

"fiiicsuf  the  nerve  itself  may  give  rise  to  a  similar  nplithahiioscopie  sign. 
Herp,  at  first,  rapid  moiiornlar  failure  of  vision,  with  I  nit  little  eongestion 
of  the  disk  and  a  doiibtfid  liaze  of  the  retina  around  and  near  the  macular 
region,  is  the  symptom  nstudly  noted.  With  this  failure  of  sight  them  is 
getierally  assoerated  periorbital  neuralgia,  with  j>ain  np4iu  motion  of  the 
globe  or  when  deeide<l  palpation  of  the  organ  is  made.  In  view  of  Htx*k's' 
Wief  that  the  position  of  pressure  or  the  localized  retronx-tdar  neuritis 
iv  be  determined  by  the  dircetion  of  motion  giving  the  greatest  pain, 

'  Iwmild  be  w^ell  to  ap|ily  this  diagnostic  procedure  to  a  careful  test  in  all 
fusixx-tetl  eases.  If  the  case  pmgress<^j  paralyses  of  contiguous  nerve-ter- 
miualg  may  occur,  atrophic  changes   in  the   disk^  with    increasing  **fog" 

**ldbre  the  eyes,  central  scotomata,  and  mpidly-lcsscning  field  of  vision  and 
diminution  of  central  color  perception  take  plaiH?,  until  at  last  atrophy  with 
blindness  ensues.  Ncttlcship^  details  some  instructive  eases  in  adults. 
Again,  an  intmorbital  point  of  infection  may  produce  a  des€t»ndi ug  neuritis 
with  all  the  ordinary  subjective  and  objtMjtive  signs  of  inflammation.     The 

LCfbtbalrnoscopic  picture  in  these  cases  is  diseriminatiM:!  by  the  concomitant 

intraocular  symptoms  from  similar  fundus  changes  that  may  apju-'ar  in 
OSES  of  cerebral  disease,  or  which  are  seen  in  the  couree  of  some  general 
djsmsia.  In  fact,  in  all  tuses  of  monocular  neuritis  suspicion  should  most 
(Trtainly  point  towanls  hxid  disturlmnce.  In  every  case  of  this  character 
ikt  the  writer  has  stH'U  tlicre  has  been  some  loail  troul)le  either  in  the  orbit 
Iftlf  or  in  the  cranial  cavity  just  at  the  optic  foramen  to  actx>unt  for  the 
WttnJ  disturbance.  Of  coui'se  it  will  be  readily  understtMxl  that  a  loeal- 
\uA  inflammatory  condition  of  the  tissues  uf  the  orbit  eau  easily  appear 
M  symptomatic  of  some  general  dyscrasia.  Here  the  intraocular  condi- 
ooos  are  identical.  It  must  be  rememberc^l  that  mere  stretching  of  the 
IDtniorbital  poilion  of  the  optic  nerve  may  also  give  rise  to  deterioration 
of  visioD.  Ayr^'s  east^s,^  in  which  there  was  cxtmvasation  of  blo<xl  in 
tHc  orhit,  cnufling  both  ]>re,ssure  and  stretching,  furnish  gotxl  illustmtion. 
True  orbital  aneurism  may  lie  pri^d active  of  the  same  condition,  ller- 
iniim  Pa^^nsteeher *  relates  an  almost  unique  instance  of  direct  injury 
of  the  optic  nerve,  witli  rupture  of  tlic  fxnitral  retinal  artery  and  eorre- 
iipotiding  veiiii  by  an  iron  rod.     The  patient,  a  girl  of  twelve  years,  was 


•  C<?ntmll>iatt  fiir  pmkt.  AugotiheitkundQ^  iv.»  1884. 
»Th«  LnntHH,  1B80,  i.  76*k 

•  Archives  nt'  Oijhthahnnlojry^  Iggl,  p.  42. 

•  Aft'hiv  fiir  Ophtlmlmuiogb,  xv,  l,  223. 
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completely  blind.  Opkthalmoscopically,  the  optic  disk  could  not  be  seen, 
on  account  of  a  large,  dense,  glistening  effusion,  ap|>arently  several  times 
greater  in  area  than  the  nerve-head  itself.  A  single  retinal  vessel  was 
alone  visible.  In  s(*voral  days'  time  absori)tion  took  place,  which  revealed 
the  disk-suriacc,  whilst  collateral  retinal  circulation  ensued.  Hocken^ 
quotes  from  Mackenzie  an  historical  case  related  by  Horstius  in  the  seven- 
teenth century,  where  a  fourteen-year-old  boy  was  rendered  blind,  without 
any  perceptible  ocular  lesion,  by  an  arrow-tip  which  had  been  driven  into 
the  orbit  The  foRMgn  body  remained  m  hUu  for  more  than  thirty  years. 
The  present  writer  remembers  an  instructive  case  of  retro-bulbar  breakage 
of  the  optic  nerve  anterior  to  the  entrance  of  the  central  retinal  artery, 
which  he  saw  in  his  service  at  St.  Mary's  Hospital.  The  wound,  whidi 
was  self-inflict<»d,  was  caused  by  the  upward  entrance  of  a  No.  22  pistol- 
cartridge,  which  passcnl  through  the  lower  outer  part  of  the  right  orbit  into 
the  cranial  cavity.  Plight  houre  after  the  injury,  the  optic  nerve  eutranoe 
seemtnl  whitish,  swollen,  and  puffed,  whilst  the  portion  of  the  retina  that 
could  Ik?  sc»en  jKjripherally  appeared  utterly  devoid  of  capillarity.  In  the 
few  days  that  i-emained  for  study,  no  changes,  except  a  slight  subsidence 
of  the  disk-swelling,  with  a  gradually-increasing  haze  of  the  outlying  retina, 
took  place.  Retinal  circulation  never  reapi)eared.  The  cornea  became 
hazy  and  dry,  the  conjunctiva  seemingly  thickened  and  became  slightly 
covered  with  excreta.     Death  took  place  in  four  days  after  the  injury. 

TUMORS  OF  THE  CHOROID,   OPTIC   NERVE,   AND  RETINA. 

Tumors  of  the  Choroid, — Although  it  is  well  known  that  almost  all 
choroidal  tumors  an*  sarcomatous  in  character,  which  form  of  neoplasm  is 
eminently  one  of  adult  life,*  yet  it  is  deemed  of  sufficient  importance  not 
only  to  Sjwak  of  the  occurrence  of  choroidal  tumor  during  childhood,  as  a 
disease  which  should  lx»  carefully  differentiated  from  subretinal  effusion, 
with  which  it  has  beiMi  unfortunately  confounded,  but  also  to  give  a  short 
exposition  of  its  characteristics,  by  which  recognition  of  its  presence  may 
l)e  obtaiiKHl  in  time  to  effect  a  ready  and  spealy  removal  of  a  nidus  of 
gencnil  infwtion.  The  disease  itself  is  comparatively  rare  in  Germany, — 
one  in  fifteen  hundnxl  cases, — as  Fuchs*  tells  us,  with  a  still  lower  propor- 
tion— one  to  two  thousiuid  two  hundred  and  eighteen  cases — ^in  the  English 
hospitals,  as  shown  by  lierrv.* 

Of  slow  growth,  with  a  broad  foundation,  and  generally  first  appearing 
betwtvn  the  disk  an<l  the  macula,  it  gradually  pushes  the  retina  forward 
into  the  vitr(H>us.  Frequently  this  elevation  is  surrounded  by  a  serous 
effusion,  though  this,  if  carefully  l(K)k(»d  tlmnigh,  is  generally  insufficient 


*  A  Troatiso  on  Ainjiun)Ki8,  184*2,  p.  06. 

'  Fuchs'fl  (loc.  cit.)  Htutistics  i^ive  but  olevcn  under  ten  years,  and  twenty-seven  under 
twenty  yotira  of  a!j:e,  out  of  two  huinln'd  and  fifty  caees. 
»  Das  Sarcom  des  Uv«-al-Tr.Ktu<,  18H1>. 
«  Diseases  of  the  Eye,  1880,  p.  348. 
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to  hide  the  brownii^h  mw^s  beneath.*  Often  thift  protnlx'ranee  eiin  \w  seen 
BttviTd  fiya  faint  ari<l  irregular  eongerie*i  of  vessels,  situntcKj  upon  a  deeper 
kffl  ti\m  the  overlyiog  retinal  steins.  This  stage  of  the  ilisease  is  known 
'Knapp^as  the  finst — ^the  *'qiiie.H(x^nt  or  iion-irritiitive*' — stage,  Shoiihl 
neoplastic  formation  be  situated  nearer  the  ef|uator  of  the  eye,  toward.s 
tlie  ciliiiry  region,  the  second  stage,  or  the  **  inflammatory"  (Knapp),  much 
iDooer  ippcArs.  Here  glaucomatous  symptoms  arise,  tension  iuereases, 
I  aralsr  and  dliary  neuralgia  ensue,  the  leus  af>arifies,  the  anterior  veins 
|iobrpt%  the  cornea  becomes  anaesthetic,  and  the  anterior  chamber  is  auni- 
b'lstfd :  in  fact,  al)  the  sjTiiptoms  of  increased  pressure  are  present,  Oph- 
5r>pic  examination  now  becomes  imji^js.sible.  In  various  grades  of 
ive  change,  srime  in  one  case  more  prononneed  than  in  anotlicr,  the 
stage  gradually  ceased,  and  the  **  extraoeular  stage''  (Knapp)  is 
The  mass  now  perforates  the  glol>e  and  rapidly  increase's  and 
The  external  appendages  and  the  snrnjnnding  tis.sues  somi 
involved,  whilst  the  pain  recorameoces,  until  at  last  the  **  metastatic 
(Knapp)  is  reached*  Finally  the  case  leads  to  fatal  termination. 
Tfc»  our  study  in  this  section  is  limited  to  the  ophthalmuscopic  diagnosis 
of  lliift  insidious  and  secret  disease,  it  will  be  only  ne(x^ssary,  fmm  what  has 
Mid  before,  to  give  a  few  differential  jvoints  which  denote  its  presence, 
EcrpC  in  the  very  rare  form  of  leueo-sarcoraa,  the  must  incompetent  observer 
I  hmnlly  fail  to  distinguish  it  from  glioma  of  the  retina  :  moreover,  as  the 
iment  is  the  same  in  these  two  diseases,  no  great  therapeutic  error  can 
With  choroidal  tuberculosis  the  problem  is  more  difficult.  In  fact, 
I  fimn  of  choroidal  disease  has  l)eeu  mistaken  for  sarcoma  ;  yet  here  the 
il  type  of  the  oatient,  the  ordinary  relative  positions  of  the  two  varieties 
growths,  the  usual  greater  multiplicity  and  smaller  size  of  the  tubers, 
f  color  and  the  long  persistence  of  the  sarcomatous  growth,  with  its  usual 
pressure-signs,  all  serve  to  separate  the  diagnosis  of  one  disease 
t  tlmt  of  the  other.  Complicated  as  choroidal  tumor  is  almost  from  the 
with  retinal  detachment,  the  observer  mtist  be  well  trained ^  or  the  sub- 
effusion  l:>e  very  transparent,  to  enable  hixn  to  differentiate  it  from 
uple  retinal  detachment.  Later,  howe%''er,  as  the  choroidal  mass  grows 
^lod  forces  the  liquid  and  solid  contents  of  the  glob^  against  tlie  various 
famine  which  serve  to  maintain  normal  cqiiilibriom  betwec*n  fluid  and  solid, 
die  patbngnomonic  pressure-symj>tora9  of  new  growth  appear,  and  intra- 
orolar  troj^ion  increases,  with  all  its  dire  consef|nenecs ;  whereas  in  retinal 
ikucliment  intra(x?idar  tension,  as  is  well  known,  gradimlly  lessens.  More- 
oner^  it  first  some  value  may  be  set  upon  the  almost  absolute  immobility 
of  the  overlying  retina,  as  well  as  upon  its  comparative  smootlnwas. 

In  children  the  subjective  symptoms  at  fij-st  are  seldom,  if  ever,  bi*onght 


'  The  hct  that  Hii»cbberjr  {Archiv  fur  Ophthalmolopjie,  xvi.  304)  repatu  an  instnnee 
■f  kuMXhmmximm  in  a  girl  of  twelve  ycnrs,  should  render  us  carefb]  in  thU  diff«;R'nt'iiil 


■Pi*  IntnocuUpen  QMcbwulste,  ises. 
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to  attcution,  and  it  is  ooly  as  the  second  and  later  stages  are  reached  th^^ 
the  (h^sease  h  n?eognized.  Protriiosis,  as  a  rnle,  18  bad,  \vhilst  treatmemi^t 
resolves  itiwiJf  into  an  immediate  enucleation,  even  though  vision  be  eor«^ 
parati%'ely  gmjd.  ■ 

Granuhma^  angiomaku  <ind  enehondroma  of  the  choroid  have  all  1>o>^bo 
seen.     The  ceases  have  almost  universally  been  found  among  adults, 

Tuinors  of  the  ojdic  nerve ^  conipafatively  rare  themselves,  arc  more  /■rr-e- 
qnent  in  chilJliotxl  tliao  in  adult  lite,  Sym  having  found  sixty  jx*r  cent,  .^of 
sixty-nine  eases  in  ptitient.s  under  twenty  years  of  age.  They  appear  bo^ti 
in  the  inti-aocular  ending  and  in  the  nerve  during  its  passage  through  t  ■^ 
orbit.  The  mcjst  frequent  forms  are  sarcomata  and  gliomata,  with  the 
related  types,  and  neuromata,  as  in  Perls's  case.  Sutphen^  notes  an  extiui* 
dinarily  large-siztxl  and  })e(niliarly-sha[M?d  Siireomatons  growtli  of  the  smal 
cell  variety.  Syphilitic  gummata  are  said  also  to  have  been  seen.  Tl^- 
left  nerve  seems  to  be  the  one  the  m(^re  fre<|uently  attacked.  Von  Grae^  '^^ 
givei^  a  cEUse*  io  whieh,  ophihalraoscopically,  there  eoukl  be  seen  a  swel.  -^ 
ing  confinetl  to  the  na^al  half  i^f  the  disk,  with  dilatation  and  tortuositr:^ 
of  the  retinal  veins  and  euntraetion  of  the  arteries  from  a  myxoma  of  tlitf^^^ 
nerve  posterior  to  tlie  globe,  and  Lawson'*  gives  the  clinical  history  of 
case  with  the  jmthologieal  rept>rf,  of  a  post-ocular  sarcoma  of  the  opti^^ 
nerve  undergoing  myxomatous  degeneration  in  a  twelve-year-old  boy,  wh--  ^ 
for  months  had  gradually  lost  vision,  associated  with  steadily-increasing^ 
proptosis.  Tlii^se  two  instances  may  be  cited  as  very  interesting  example  ^ 
of  such  growths.  The  accompanying  phototypes  give  excellent  ideas  o^^ 
the  appearand  of  the  tumor  in  the  latter  i!ase,  both  before  and  after  sectiom-i 
Frothinghani*  giv^es  the  histories  and  tiie  results  of  examination  by  th^ 
microscope  of  his  cases  of  round-celled  sarcomata  in  child reu,  Ayres' 
reciirds  a  most  careful  study  of  a  ease  of  sarcoma  of  the  small  round-iflled  | 
variety  in  a  twelve-year-old  boy.  In  view  of  iliehers  obst*rvatioo*  of  i 
hyperplasia  of  the  intracranial  portion  of  the  optic  nerve,  and  the  chiasma 
itself,  in  a  ease  of  elephantiasis  in  a  man,  it  would  be  of  interest  and  vahie  ' 
to  have  a  series  of  careful  ophthalmoseopie  examinations  made  l>y  tliose  who 
are  favorably  situated  among  a  large  number  of  infected  children  (or  adults), 
in  order  to  determine  the  exact  nature  of  the  resultant  physical  changes 
and  the  character  of  the  functional  disturbance  pro^luced. 

Diagnosis  is,  in  the  main,  dependent  upon  the  fbllowing  symptoms: 
progressive  outward,  upward,  and  forward,  and  sometimes  dowmvard,  pro- 
trusion of  the  eyeball  ;  rapid  hiss  of  vision,  with  frt?quent  ophtlialmoseopie 
signs  of  infiltration  ;  pressure  and  atrophy  j  long  cuntinuanw  of  seemingly 


^  Transactions  of  the  AraericHii  Ophtbalmolog^ical  Society,  1889,  p,  451. 

*  Archiv  fur  Opktlialmologie^  x.  1,  193. 

■  Royal  London  Gphthnlmtc  Hospitnl  Reports,  ISflS,  p.  1. 

•  Ayree,  Journal  of  the  American  Medical  Aaaociation,  December  10,  1887. 
6  hoc.  cit.)  Mfirch  8,  1890. 

'  Lehrbiieh  der  AugenhcilUuode,  S,  642. 
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'  motion  ;  and,  generally,  tonipleto  aliscow  of  pain.  Tn^tment  in 
every  iimtance  should  mnsist  in  early  extirpation  of  the  entire  tumor- mass. 
If  the  eyeball  is  not  atieeted,  the  nerve  itself,  as  Knapp  sugge^sts,  may  be 
excised.  This  rule  is  especially  applicable  to  children,  though  vare  should 
Ijc  taken  to  watch  carefully  the  sliglrtest  tendency  to  re^nrrencie  fiom  some 
intiltnitcd  nerve-tissue  which  may  be  inadvertently  left.  It  sliould  be 
rfnierabered,  however,  that  fatal  septic  meningitis  has  several  times  taken 
place  in  cases  where  tlie  eyeUill  has  Ix^n  allowed  to  remain,  and  tlmt  even 
where  such  brilliant  success  has  folio wetl  as  in  Schiess-Gcmassens^s  case/ 
instances  have  been  reported  where  suppurative  panophthalmitis  has  fol- 
lowed tlie  traumatism. 

Glioma  of  the  rdina^  as  Virchow*  terms  it,  is  almost  essentially  a 
disease  of  infancy  and  childhood,  rarely,  if  ever,  apjx^ariug  in  the  adult, 
Tiibout  entering  into  the  various  disputes  as  to  the  initial  point  ftf  infil- 
IratioQ,  and  avoiding  any  discussion  as  to  its  exact  pathological  natuix\  it 
will  be  sufficient  t4.i  state  that  the  bulk  of  opinion  shows  that  it  is  pnietically 
iiliiitital  with  small  round'«41cd  sarcoma,  and  that,  although  it  may  begin 
iaanyof  the  retinal  layers,  it  most  fi'efpicutly  first  niani tests  its<?lf  in  the 
"eiterDal  granular/*  In  regaixl  to  its  etiulogy,  Brailey'  is  of  the  opinion 
tbt  retinal  glioma  runs  a  much  slower  course  than  is  commonly  supposed, 
and  fancies  **  that  it  always  takes  its  rise  within  the  period  of  intra-uterine 
life" 

During  the  early  stages  there  ai-e  no  symptoms  visible  to  the  naked  eye, 
but  at  a  later  period  a  peculiar  whitish-yellow  reflex,  often  metallic  in  tint, 
just  back  of  a  partially-dilated  pupil,  manifests  itself,  giving  the  appearance 
of  the  **  amaurotic  cat's  eye"  of  Beer.  Should  the  case  have  been  examined 
eirlier,  as  has  been  done  by  Von  Gracfe/  uimierous  small  white  swellings 
would  have  been  seen  in  one  of  the  graunlar  layers  (or  in  the  fibre  layer) 
of  the  retina*  These  would  soon  have  increased  in  size  and  their  surfaces 
coalesced.  Slionid  the  disease  have  commenced  in  the  granular  layer,  the 
Wtiutt  itself  would  have  liecome  detached  in  areas  at  its  outer  portion, 
pviog  rise  to  circumscribed  masses  of  protubemut  vascular  vegetations 
containing  more  or  less  broad,  smooth  surfaces.  If  not,  the  massinga 
^*'ou!d  ^uerally  have  projected  into  the  vitreous,  and  have  carried  the  im- 
plicated portions  of  the  retina  with  them  before  the  membrane  had  bcM:ome 
detadjed. 

It  is  at  this  time  the  cjise  is  generally  seen.  The  tension  of  the  glolxj 
IS  pehvptibly  increased.     The  intraocular  changes  continue,  secondary  foci 

ar,  and  more  intense  pressure-symptoms  ensue.  The  lens  and  the  iris 
tte  [Mishcd  against  the  cornea,  the  lens  rapidly  degenerates,  the  pupil  be- 
^!^^  dilated  and  immobile,  and  the  cornea  is  "  steamed'*  and  ausestlietic : 

*  Archiv  fur  Opbtbjilmologie,  xikxIy. 
'Die  Kmnkhttften  Oeschwiilste,  li.  1,  159. 

'  TntuBctions  of  the  Ophthtilmoloeficftl  Society  of  the  United  Kingdom,  1885,  p.  62. 

*  Archiv  fur  Opbthalmologie,  xvi.  129. 
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in  fact,  all  the  symptoms  which  are  found  in  acute  attacks  of  glaucoma 
ensue.  Often,  at  this  point,  suppurative  inflammation  takes  place  in  the 
interior  of  the  globe,  and  the  eye  soon  liecomes  atrophic  and  degenerated, 
allowing  the  neoplasm  to  escape  and  invade  the  adjacent  structures.  If 
not,  the  tumor  gradually  seeks  its  way  out  by  either  creeping  along  -the 
nerve-tissnes  or  actually  breaking  the  ocular  walls.  Once  free,  it  rapidly 
becomes  a  projecting  mass  of  deep  red  tint,  constantly  oozing  blood  and 
secreting  ))us.  New  foci  form  and  coalesce  into  large,  irregular  masses. 
The  infiltration  passes  up  into  the  brain-cavity,  the  orbital  walls  become 
involved,  and  metastases  occur,  until,  at  last,  from  exhaustion,  or  from  some 
intercurrent  complication,  the  patient  is  relieved  by  death. 

In  spite  of  reported  cases  of  long  remission,  recurrences'  and  metas- 
tases are  so  frcquent  and  so  increasingly  formidable  that  prognosis  is  truly 
grave. 

Treatment. — If  the  neoplasm  be  even  extremely  minute  and  confined 
to  the  interior  of  the  globe,  immediate  enucleation,  taking  care  to  excise 
the  optic  nerve  as  far  back  as  possible,  should  be  practised.  After  the 
removal  of  the  eyeball,  its  exterior  should  be  carefully  studied,  as  BulP 
has  shown  that  small  secondary  tumors  on  the  outer  side  of  the  sclera 
may  exist  without  any  visible  microscopic  connection  with  the  intraocular 
growth.  If  the  orbit  be  invaded  in  the  least,  or  if  the  globe  show  marked 
signs  of  internal  inflammatory  reaction  without  breakage,  total  evacuation 
of  the  entire  orbital  contents  should  be  done.  If  double  gliomata  exist, 
double  enucleation  must  be  resorted  to,  or  exenteration  if  necessary.*  In 
all  such  cases,  however,  we  can  do  no  more  than  repeat  Frost's  question, 
"Are  there  any  cases  in  which  life  has  been  actually  preserved  by  the 
excision  of  both  eyes?"*  v 

Sarcoma  of  the  retina  in  the  young  is  practically  unique,  although  there 
can  be  but  little  doubt  of  its  possible  existence.  It  generally  results  by 
extension  from  the  choroid,  as  in  Williams  and  Ayres's  case  of  a  twelve- year- 
old  girl,  where  Knapp*  after  careful  examination  found  that  the  choroidal 
neoplasm  had  exteuded  to  the  i-etina  by  direct  propagation.  Enucleation 
of  the  iufeoted  organ  should  be  advised  and  immediately  done,  and  the 
child's  parents  warne<l  of  probable  distant  metastases. 

Tubercles  in  the  retina  will  be  considered  under  Tuberculosis. 

>  Noyos  (^A  To\t-B.>ok  on  the  Diseases  of  the  Eye,  1890.  p.  588)  says,  »*a  single  case  is 
given  in  which  the  patient  survived  at'ier  the  removal  of  a  secondary  tumor." 

*  Wells.  A  Tn^ati*e  on  Disease.*  of  the  Eye.  1883,  p.  550. 

'  Dujardins  ix^port  of  a  case  o(  monocular  glioma  in  which  four  weeks  after  the  enuclea- 
tion of  the  atf-vt.  il  eye  the  t'ellow-eye.  whi«h  apjvared  perfectly  normal,  both  externally 
and  ophthalm.»sc>pioally,  became  totally  Mind,  is  intere«tin£r  as  showing  that  the  neoplasm 
had  most  pix^baMy  travelled  back  to  the  optic  nerve  of  the  atfected  organ,  and.  upon  reach 
ing  the  chiasm,  had  de-trv\vod  the  n.'lat<^l  tissues  of  the  sound  eye. 

*  TRins.acti«^ns  o(  the  Opbthalmoloeical  SvX'iety  of  the  United  Kingdom,  v.  64. 

*  Archives  of  OphthalmoK>gy  and  Otology.  1874,  p.  241. 
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n.    SYMPTOMATIC  DISORDERS. 

LESIONS  DEPENDEXT   UPON    DISORDERS  OF   THE   CIRCULATORY 

SYSTEM, 

Vascular  disease  in  the  yoimg  is  not  so  prone  to  give  ophttmlniosc^opic 
pldurrs  of  changed  and  altered  retinnl  eireiilation  as  it  is  in  older  eyes, 
wliirli  aiT  less  elastic  and  in  which  the  tissues  at  large  have  not  the  mme 
pow<*rs  iif  ready  (*omppnsatorv  action.  Even  in  extreme  eases  intratxiilar 
tension  80  rare lully  protwts  the  n^tinal  vessel-walls  as  to  allow  very  little 
or  DO  ilojiarhare  from  the  normal. 

Incofifjenital  rt/anosi^  the  retinal  veins  have  been  foiind  greatly  dilate<], 
giving,  awording  to  Gowei'S,*  proot^  that  the  distention  nf  the  venons  radi- 
d«  cofltributes  to  the  general  cyanotic  tint  of  the  child,  Stangloneier* 
reports  the  oeeiirrtmee  of  i*etina1  hemonlinge  imni€Hliately  preceding  dc^ath, 
andLeljer'  has  seen  eases  where  both  the  retinal  arteries  and  tlie  retinal 
wmm  were  distended. 

Acquired  vahmlar  dhem^e  may  show  itself  in  the  retina  by  marked 
dianges  io  the  retinal  cirenlation,  and^  in  fact,  these  changes  have  eon- 
tribtited  to  the  diagnosis  of  the  condition* 

In  some  ceases  of  aortic  inrnffictenri/  with  regnrgitation,  Quincke/  eon- 

[fimieil  hy  Becker,*  ha<  shown  that  there  is  an  alternate  systcjlic  flush  and 

[diasMlie  paling  of  the  disk,  comparable  with  the  capillary  pulsation  seivn 

liroijgh  the  finger-nails  of  such  subje<^ts.     In  other  castas  the  intraocular 

ion  may  be  seen  in  the  larger  veins  and  arteries  of  the  retina. 

Any  condition,  such  as  mitral  dkeaac^  causing  pulmonary  oirst ruction 

mf]  producing  general  venous  engorgement  must  naturally  give  rise  to  dis- 

etitioD  with  apparent  increase,  and  toitnosity,  of  the  R'tinul  veins.     Extreme 

lion  of  tlie  right  heart   may  canse  similar  appciirancTs,     Choroidal 

orrhage  has  been  not^-d  by  Westphal  *  in  w^hat  is  termed  malignant  en- 

locarditls.     Generally,  however,  such  eases  are  found  in  the  female  adult 

*1  seem  to  be  asscjciated  with  the  p)st-puerperal  period.     A^alvular  disease 

t>f  the  hfurt,  esijceially  where  there  is  a  tendency  to  the  formation  of  blood- 

motd  aad  vegetations,  is  sometimes  productive  of  cmhrJmn  of  ike  cefitrai 

]€ui*ry  of  tfi^  retinaf  or  of  one  of  its  branches  witliin  the  eye.     It  can,  as 

,  Gui*ers  fsays,  occur  at  any  age.     Warren  Tay  '  has  liad  the  g<>od  fortune  to 

^an  infant  of  twelve  mtmths  that,  without  definite  liistory,  presented  an 

'^ppeamocc  io  each  macular  region  which  closely  simulated  embolism  of 


^Medical  Opbthatmoscopy,  1882,  p,  200. 
Mntup,  Diss.,  Wurzburg,  1878. 
'  Oinrfc  anil  Saemischf  v.  &'i4. 

*  Miner  Klmisthe  Wwliem^fhria,  1868. 

*  Airhav  fur  Opbtbalmologie,  xviii.  207. 

*  Aivhiv  fur  Pf«ycbiatrio,  ix.  8,  880. 

' Tritiisictionf  of  tho  Opbthnbiio logical  Society  of  the  United  Kiogdorn,  1881.  p.  56. 
Vol.  IV.— 12 
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the  central  artery  of  the  retina.     Four  monthif  later  he  notes  that  al 

tlie  inaeiilar  ehanges  remain  the  same,  yet  *'  the  disks  are  now  uiuionOUtiltf 

becoming  ittrophk*,^*     Later/  he  notes  a  thirtl  instance  in  the  same  lamily. 

If  the  einbtihiJ?  .sliotiltl  btM-iiinn  1(k1^i;(h1  in  tlie  ruiiin  trunk,  tlie  ehiki  will 
cimijihiio  of  a  suiltlon  1lh8  of  vision, — ^generally  upon  the  leil  side.  If 
one  of  the  minor  stems  Ix'  involved,  the  loss  of  vision  may  not  be  observed* 
8hoidd  the  former  ease  be  setm  immediately  after  the  a^rident,  the  nerve 
will  aj)iJear  pallid,  tlie  arterites  greatly  eootratHed,  and  eitlier  empty  or  c^m- 
taining  very  thin  stationary  eolumns  of  liglit  Vjlorxi ;  the  veins  will  appear 
rcdneal  in  size,  taiH_'riu;;  as  they  enter  the  alTeeted  region,  and  holding  cur- 
rents of  immobile  dark  lilfHwl^  whilst  no  visible  pulsation  in  the  retinal 
vessels  can  In?  proilneed  b}'  artifieial  ineix^ase  of  intm^x'ular  tension  fnjm 
pressure  of  the  finger  ujjon  the  globe.  In  a  few  hours  the  disk-edges  did- 
apiH'ar  benciith  the  retinal  elements,  wliieh  have  l>e<x>me  transformed  into  a 
large,  irregular  area  of  cedematous  and  Hemi-oj»aque  swelling  extending 
beyond  the  macular  region.  By  reason  of  the  thinness  of  the  membrane  in 
the  region  of  the  yellow  spot,  the  choroid  is  seen  more  plainly  at  this  plaeey 
and  gives  the  ehai'aeteristic  eherry-red  sjiot.  This  spot,  as  a  rule,  is  sui^^ 
rounded  by  a  corona  of  small  vessels.  Beadtnl  columns  of  blood  now  begia 
to  pass  tlirongh  the  most  jxitulous  veins,  whilst  the  arterial  eurreuts  become 
re-i^tablishtHl  in  the  same  way.  The  calibre  of  the  veins  increases.  Small 
hemorrhages  occur,  and  remains  of  old  hemorrhages  appear.  The  a?dema, 
which  may  Ivdve  become  greater,  gradually  lessens,  until  at  last  the  disk-^ 
edges  again  appear,  the  cherry H'oloi-ed  macule  fades  entirely,  antl  the  original 
retinal  level  is  reai^hcML  If,  lioweverj  the  process  continues,  atrophy  oi'  tlie 
nerve  ensues,  and  degenerative  changes  in  the  affet^ted  region  take  plaee^ 
uutil  the  eye,  if  not  entirely  blind,  is  rendered  useless  for  all  prartittil  pur- 
poses. Tlie  accompanying  repnxluetion  frum  a  doubtful  aisi*  of  Jaeger' 
gives  an  excellent  idcia  of  the  cimdition  during  the  height  of  the  attack.       i 

If  the  enilxilus  be  njufiiUNl  to  one  of  the  smaller  twigs,  the  localized 
results  may  be  of  such  little  ninment  as  not  to  interfere  with  useful  vision. 

Prognosis  is  bad  in  direct  proportion  to  the  size  and  situation  of  the 
emboli ic  ma&s.  It  may  be  interesting  to  note  In  this  connection  that  Benson 
Reports  one  casc^  in  which  the  presence  of  a  cilio- retinal  artery  otlercd  sufli- 
cient  collateral  ciix-ulation  to  preserve  gcMxl  ct*ntml  vision,  whilst  the  periph- 
eral field  entirely  dis;ip]X'anxl.  Massage  to  promote  re-establishment  of 
circulation  has  Ix^en  trieil,  and,  altlioiigh  as  yet  with  no  pmctical  value 
except  in  a  few  instaui-es,  is  worthy  of  repetition.  Absorljents,  or  drugs 
which  have  effect  upon  the  size  of  vessel -calibre,  might  be  tried.  The  attack 
should  act  as  a  warning,  and  the  imrents  should  have  ctTtain  hygieuio 
measiii'es  as  to  the  mauagemeut  of  the  child  and  a  system  of  dietetics  as 
to  its  care  given  to  them  towards  the  prevention  of  the  danger  of  the  lodge- 

1  Loc.  citi  iv.  168.  ] 

•  BeitTtt^e  zur  Putlitjlnirie  des  Anises,  Plate  XXX. 

*  Euy»i  Lguduu  Up^tbulmic  Hoefplud  liepurtSi  x.  3,  886. 
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mmi  of  other  ejiiFM*li  in  more  serionB  placets,  stioh  as  the  brain  ;  whilst  the 
physirian  should  exercise  due  care  that  the  rules  made  are  faithfully  mrried 
out. 

In  two  eased  of  can! lac  di«»ase,  where  sudden  hlindness,  resolving  itself 
into  t  teni|K»mrv  central  seotuma,  fi)lh>wed  hy  a  return  to  nonnal  vision, 
liilHR>ciate<l  wnth  a  peculiar  retina!  haze  and  congestion  extending  from 
the  mmndar  I'c^on  to  the  disk,  Kuapp'  ascrihed  the  intmo<^'ular  appearances 
iomfjollmn  of  the  vfiomiffal  ve^eh.  Both  subjective  and  objective  symptoms 
ultimately  disapi^ared. 

Diseased  cooditiou  of  the  coats  of  the  vessels  may  either  directly  or  in- 
difwtly  give  rise  to  tfiromhomA  of  (he  cenirai  retinal  arten/.  No  authentic 
description  of  its  early  ophthalmos(\>pic  appeamtiee  in  cliildren  has,  so  far 
IS  the  writer  is  aware,  Ix^^n  mafic.  The  pmhable  pnmary  chan<^c  would  be 
decrpas«l  size  of  the  iTtinal  ai'tcry  and  its  l>raudiea.  Unfortimately,  from 
the  usual  character  of  the  vessel-disease,  canal iziition  of  the  tliromhus  can 
hartlly  be  ex|)ecti*d,  and  atrophic  changes  iu  the  globe  would  soon  occur  and 
di^roy  the  organ,  either  partially,  as  iu  Virchow's  *  case,  or  totally,  as  in 
Gowers'g,* 

Plilebttia  from  mitral  and  aortic  disease  may  produce  (hrombosis  of  the 
p  miral  retinal  tern  in  the  young.  Load  disturbaiu^e  in  some  part  of  the 
membrane  has  prmlueed  thrombi  in  the  walls  of  ttie  retinal  veins.  Tlie 
ophthalmoscopic  a|)ix>aranccs  arc  somewhat  like  those  of  embolism,  l>ut  there 
[  tre  said  to  be  certain  distinctive  dilferenoes  between  the  two  affk*tions.  In 
■  thmmiwjsis  the  arteries  arc  never  empty;  the  vcius,  although,  as  a  gcucral 
Hjule,  enormously  dilatetl,  may  be  normal  in  size ;  hemorrhages  are  much 
BinoiT  numen:»us;  venous  pulsation  can  sometimes  be  provoked,  and  the 
•vitreous  may  become  opaque.  Vision,  as  a  rule,  is  never  completely  lost, 
n  >ad  impr»)VTment  may  take  place. 

It  must  Ik?  etjuixxled  by  those  who  have  had  much  opportunity  for  ob- 
senation  thai  diflerential  diagnosis  is  often  excee<lingly  dillleult,  and  may, 
indeed,  prove  im[»ssible,  on  acc<3unt  of  asswiation  of  the  two  eonditious. 
Tlie  treatment  is  pmctically  the  same  as  that  for  embolism. 
OiomidiHs  of  a  purulent  type  has  sometimes  Ijeen  seen  as  one  of  tlie 
\at  of  emlx>H  in  the  choroidal  arteries,  or  even  of  tlirombi  in  the  oph- 
Imic  veinj*.  Although  of  infrerjucnt  oe^i-urrent^  in  children,  yet  cases 
Imve  been  observ^ed.  The  entire  gmnping  of  panophthalmitis  signs,  so 
ftjmraon  after  traumatism,  are  repeated  in  all  their  severity,  whilst  the 
termination  of  the  case,  as  is  well  kno\vn,  is  almost  sure  to  be  absolute 
blimlness,  with  destructive  and  atrophic  degeneration  of  the  globe. 

So-called  iifchmnia  of  (lie  niimi  is  qnite  rare.  Von  Graefe*s*  early 
dttcription  of  a  case  in  a  girl  of  five  and  a  half  years,   who  suddenly 

*  Afcbiv  f^iT  OphtlinVmologie,  xiv. 

*  Aix'hiv  ftir  Path.  Anatomie,  x,  159» 
»  Medical  Ophth»vUiini?copy,  1882,  p.  29. 

*  Archiv  fur  Ophtbulmologie,  viii*  1,  143. 


1 


180  OPHTHALMOSCOPY:  SYMPTOMATIC  DI80BDEB& 

became  blind  in  both  eyes,  is  of  dinical  interest  The  optic  disks  were 
found  slightly  hazy,  the  retinal  arteries  greatly  oontracted,  and  the  reti- 
nal veins  enlarged  and  tortuous.  Intraocular  tension  in  each  eye  seemed 
normal.  The  child's  pulse  being  quick^  weak,  and  thread-like, — ^indicating 
feeble  heart-action, — ^he  was  led  to  believe  that  the  blood-current  force  was 
unable  to  ovcrc*ome  the  ordinary  tension  of  the  globe.  This  view  induced 
him  to  lower  intraocular  tension.  This  was  done  by  puncture  of  the  cornea, 
with  evacuation  of  the  aqueous  humor,  in  one  eye,  and  an  iridectomy  upon 
tl)e  fellow-eye,  just  as  is  done  in  glaucoma.  The  effects  were  marvellous. 
Sight  s})ecdily  returned  to  normal,  and  all  the  ophthalmoscopic  changes  dis- 
appeared. The  condition  of  the  veins  in  these  cases  would  lead  the  writer 
to  think  that  the  true  cause  is  most  probably  compression  of  the  central 
artery  by  hemorrhage  in  the  nerve-substance,  or  is  one  of  the  results  of  a 
small  thrombus  which  has  become  lodged  in  the  corresponding  vein  during 
the  passage  of  the  vessel  through  the  nerve  posterior  to  the  globe.  The 
whole  subject,  however,  must  remain  sub  judice  until  more  accurate  data 
are  obtained. 

Endocarditis/  degenerative  changes  in  the  vascular  walls  from  varioos 
dysci^asiae,  hereditary  conditions,  as  seen  in  cases  of  hsemophilia,  etc.,  may 
all  be  productive  of  hemorrhage  into  the  retina.  The  ophthalmoscopic 
apj>cai'ances  are  typical.  There  is  very  little  or  no  inflammatory  diange 
visible.  Areas  of  extra vasatcd  blood,  especially  near  the  bifurcation  of  the 
larger  vessels,  show  themselves,  indicating,  by  their  peculiar  shapes,  the 
structure  of  the  retinal  layer  in  which  they  have  occurred.  In  a  few  weeka^ 
time  they  gradually  fade,  leaving,  in  many  instances,  either  &int  pigment- 
massings  or  spots  of  disturbed  choroid  and  degenerate  retina. 

The  prognosis  is  directly  pro}X)rtionate  to  the  position,  the  number, 
and  the  size  of  the  hemorrhages. 

Treatment. — Local  measures,  independent  of  rest  of  the  eye,  are  of  but 
little  use.  Tlie  cause  must  be  sought,  and  measures  directed  towards  it, 
taking  care  to  keep  tlie  patient  as  quiet  as  possible,  the  emunctories  well 
open,  and  the  digestion  in  a  good  condition. 

Ealcs  *  has  described  some  cases  of  recurrent  retinal  hemorrhage  asso- 
ciated with  epistaxis  and  constipation.  They  appear  at  or  just-  after  ado- 
lescence. All  the  cases  seen  were  in  males.  The  extravasation  generally 
comes  ou  during  a  paroxysm  of  coughing  or  laughing,  but  may  ensue  with- 
out any  assignable  cause.  No  evil  results  seem  to  follow^  the  blood  grad- 
ually clearing  away  and  allowing  a  clear  view  of  the  fundus.  One  pecu- 
liarity noticed  was  a  tendency  to  tortuosity  of  the  peripheral  portions  of 
the  retinal  veins.     The  writer  has  been  so  fortunate  as  to  see  one  of  the 


*  Chronic  endocarditis  will  be  spoken  of  more  fully  under  "  Chronic  Bright's  Dis- 
ease," to  be  found  in  a  succeodinj^  section  :  this  has  been  done  not  only  to  keep  the 
subject-matter  together  for  dissociated  reference,  but  also  because  it  will  most  probably  be 
sought  for  in  this  position. 

«  Birmingham  Medical  Review,  July,  1880,  p.  262. 
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lioaed  in  Mr.  Eiiles*s  paper,  and  fniiitd  dirc't'fc  ovidrnre  of  lu'inor- 


diils 


ivasation  into  the  slumtha  of  oue  uf  tlie  rctioal  arteri* 
ti)e|«tieiit  pfpscntod  uiiraistakablo  signs  of  he]>atic  disease. 

Sniull  anrurkms  in  various  visf-r/ra  are  ajit  to  have  locaHzcd  diiatadons 
(f  (he  rtHnal  arteries  tiik^oi:mied  \vii\\  tlieni.  They  are  almost  unknown  in 
thf  young,  but  are  found  ecKinet^ted  with  vasrnlar  t-liaiiges  in  the  siiecial 
(Ivarra^ise  of  the  old,  as  renal  disease,  sypliilis,  ete.  They  are  recognized 
ffthfTa.'*  lanre,  oval  pulsating  tunxors  at  or  ni:i\r  the  disk,  ur  as  minute  pinV 
bmJ  dilttUitions,  generally  situated  in  the  liifnrentionsof  the  smaller  artorial 
HcmK    Hocken*  instances  an  aneurism  of  the  a^ntml  artery  of  eaeh  retina, 

Ititnwranial  aneurisms,  whieh  as  a  rule  are  basilar,  very  seldom,  if  ever, 
catw»iiny  visible  dilatation  of  the  retinal  arteries,  LpIxt  sjiys  that  in  hmiic 
fiBifS  of  teleangiectasis  of  the  conjunetiva  and  lids,  the  intraocular  vessels 
Mf  (mnd  in  a  siniilar  condition. 

Siylden  hnaorrhagc,  especially  if  spontaneous  and  in  subjects  with 
gpeatly-imiiaiped  strength,  may  give  rise  to  Ions  of  stght^  with  or  wlihoiU 
dmrlnl  ojJi/halttwsrvypw  chanfje.  It  may  a])pear  at  any  time  of  life,  though 
mosl  of  the  rep*jrted  cases  have  bwn  seen  in  adults.  The  blinding  is 
duohle  in  about  uiuety  per  cent,  U|)on  a(*eount  of  the  mnuy  classes  of 
mbjeilg  ttud  tlie  special  dyscrasia  and  condition  under  observation,  the 
iifihthaltiKitRTipic  appearances  describetl  have  been  so  varied  that  it  would 
be  tm[Kmble  to  formulate  any  strict  typicul  picture.  Neuritis,  retinal  eoni- 
plkaUtin  with  hemorrhage,  disk  pallid,  with  diminished  arteries  and  large 
total  absenc*-^  of  symptoms,  have  all  been  noted  by  comjM'tent 
k*  If  the  disturbanee  luxs  been  profound,  atro|>hic  changes  in  the 
dubs  nmnifest  themselves,  and  the  eyes  beoorae  permanently  blind. 

Tbe  tntltment  consists  in  attcnticm  to  the  special  disorder. 

h\  IffiMTol  anwmia  retinal  an*!  optic  nerve  changes  are  almost  protean. 
Otwent*  baa  seen  neuritis  in  two  chlorotic  sistera  suffering  from  amenor- 
riu«j.  I*lioto.  VI L,  facing  page  178,  represents  the  npjicamnee  of  the 
nt!rv**-head  in  the  first  cage,  when  the  red  coi*puseles  were  sixty  jier  cent,  of 
owmal,  and  the  hiuuioglobin  thirty  per  eent.  After  one  recurrence  **  the 
I  wrcre  perfectly  normal,"  whilst  the  hiemnglobin  hiid  ri^^cn  to  eighty 

'  <**ni.  and  the  cM^^rpuseles  to  ninety-six  per  cent  Bitsch*  reports  a 
Mmilar  <'ondition  in  a  girl  of  sixteen.     Bet^kei**  has  observed  spontancuus 

rial  pulsation  in  similar  ejises.  As  a  rule,  the  blo4xWnirrents  appear 
vmnbed,  allowing  in  some  instances  the  current  of  an  underlying 
'•wel  hj  be  plainly  n.vognized  through  the  containtHl  material  and  walls 
rf  the  upper  one*  Bi»th  sides  of  the  vessel  are  flat  and  broadened.  Heni- 
oniiai^  ire  rare. 


*  A  TfimtiM'  on  Amaan»sis,  1S42,  p.  30. 

'S«t  Norrw'ft   *'  M»nlical   Ophlhulmtiscopy"   in  volume   iv,  of  Pepp<*r**  System  of 


'«^>py,  1882,  p.  328. 
itler,  1879,  iv.  144. 


*lbid,,  1880,  i.  1, 
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The  prognosis  is  favorable. 

The  treatraeut  consists  in  hygiene,  nourishing  and  easily-digested  foods, 
iron,  etc. 

The  condition  in  pernicious  anaemia  is  totally  difierent.  The  changes 
arc  more  pronounced.  The  disk  is  pallid  and  its  edges  are  ofltimes  obscured. 
The  arteries  are  pale,  reduced  in  size,  and  frequently  wavy.  The  veins  are 
broad,  flat,  and  tortuous,  and  contain  pale  blood.  Striated  hemorrhagea 
appear  along  the  course  of  the  vessels.  This  is  excellently  shown  by  the 
accompanying  reproductions  of  Jennings's  diagrammatic  sketches  showing 
the  progressive  development  of  hemorrhages  in  the  left  retina  of  a  case  of 
an  eighteen-year-old  i>atient  seen  under  the  care  of  Dr.  Mackenzie.^  The 
post-mortem  examination  left  no  doubt  as  to  the  genuineness  of  the  diag- 
nosis, although  "  the  question  might  be  raised  whether  syphilis  should  be 
blamed  for  originating  the  blood-disease." 

The  color  of  the  entire  fundus  seems  somewhat  lighter  than  normal. 
Frequently,  and  more  especially  in  the  region  of  the  nerve-entrance,  there 
appear  small  whitish,  irregular  spots  (lymphoid-cell  agglomeration).  Curious 
"irregularly  round  or  ovoid  hemorrhages  with  yellowish-white  centres" 
have  been  seen  by  Norris.*  These  centres,  according  to  Manz,*  may  either 
be  composed  of  round,  colorless  cells  enclosed  in  sacculations  of  the  capil- 
laries, or  1x5  the  empty  dilatation  of  the  vessel-terminals  themselveSi. 
Quincke^  has  seen  both  retinal  oedema  and  stellate  whitish  opacities  in  the 
macular  region.     Marked  optic  neuritis  has  been  found  by  Mackenzie.' 

There  is  no  siKXjial  treatment  for  the  ocular  changes,  except  rest  of  the 
ey(^.     Att<^»ution  should  be  given  to  the  general  condition. 

In  leaeoGi/fhsemia  the  conditions  noticed  in  the  various  forms  of  amemia 
appear  to  be  much  aggravated,  and  in  many  instances  may  pass  into  actual 
inflammation  of  the  retina.  Not  only  has  the  choroid  become  lighter  in 
tint  aud  the  retinal  circulation  more  pallid  in  hue,  giving  the  eye-ground  an 
"  orange-yellow"  reflex,*  but  hemorrhages  are  extremely  apt  to  take  place. 
Associated  with  these  changes,  isolated  white  and  yellowish  thickenings, 
j)robably  due  to  aggregations  of  escaped  leucocytes,  with  localized  degenera- 
tion of  tissue,  may  be  frequently  seen  in  the  periphery  of  the  fundus  and 
around  the  yellow  spot.  According  to  Gowers,  in  some  instances  their 
areas  are  "  edged  by  a  halo  of  extravasation."  QCdema  of  the  retina,  with 
whiti'  patches  in  the  adventitia  of  the  vessels,  has  also  been  noticed.  This 
is  beautifully  shown  in  the  accompanying  reproductions  from  Becker's  most 
instructive  case^  in  an  adult  female.     The  sketches  were  made  nine  weeks 


*  Transactions  of  the  Ophthalmolo^^ical  Society  of  the  United  Kingdom,  1881,  p.  61. 

*  Popper's  System  of  Medicine,  vol.  iv. 

»  Gowers,  Contralbl.  fur  d.  Med.  Wiss.,  1875,  p.  675. 

*  Deutsches  Archiv  fiir  Klin.  Med.,  1877,  S.  1. 
6  The  Lancet,  December  7,  1887. 

*See  Liebroich,  Deutsche  Klinilc,  1861,  50,  and  Becker,  Archiv  fiir  Augenheilkunde 
und  Ohivnheilkunde,  1809,  1,  S.  951. 

'  Archives  of  Ophthalmology  and  Otology,  vol.  i.  No.  1,  p.  341. 
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apart.  Examinathm  with  the  mioroscopt?  in  snrae  of  the  rasas  ha.s  revcakHl 
a  sclcmsHl  and  degenenxte  condition  through  tho  entire  retinal  strnctiireH, 
Tlifoiijrii  the  kiodDc^sd  of  Dr.  John  B.  Hhober  and  Mr*  John  Sailer  (medical 
^luikiO  the  writer  ha^  had  opportunity  to  j^tudy  the  eye-groniids  of  a  seven- 
vmuhJiI  boy  sutferirig  from  this  furm  of  diseaj^e.  At  the  time  of  examina- 
tfcm  the  child  had  \yeen  under  treatment  for  several  months,  but,  in  spite  of 
this,  Iwtli  the  artj*ries  ami  i\m  veiu8  of  tii<j  retina  were  somewhat  tortuous 
aiid  the  venous  currents  appeaPL*!!  slightly  pallid, 

HeinzeP  has  given  a  l>eautiful  eliniciil  picture  of  a  case  in  a  four-year- 
^*J'i  rdild,  in  which,  in  adtlition  to  tlte  otlier  symptoms,  there  was  intense 

k^s'.ulHii^  »>f  the  optic  disks. 
The  fiioctioual  ocular  trouble,  of  course,  does  not  iltinand  any  sjxicial 
medication^  rest  of  the  organs  beiti^  all  that  is  necessary.     Tlie  treatment 
must  he  directed  towanls  the  j:jeneral  conditit>n. 
Purpura  hwrnorrhaf/iea  and  scurry  may  both  give  rii^'  to  hemorrhages 
into  the  retina.     Lawford*  gives  an  int^n^sting  case  of  double  optic  neuritis 
fidh>wing  purpum  in  a  girl    of  twelve  years.      In  the  discussion,  Net- 
tJoshtp  thinks  tliat  the  symptoms   jiuinted   towanls  a  humlized    i>iipillitis 
mther  than  towards  a  descending  neuritis,  though  it  is  remarkable  that  the 
^uii^-« changes  were  not  by  any  means  so  marked ^  even  at  the  climax.    Quite 
^^numljer  of  cases  have  been  i\^|K>rted,    The  prognosis  tor  vision  is  depiul- 
^■nt  upoa  the  amount  and  the  situation  of  the  extravasation.     No  special 
^■triAtment  is   recpiirc^i  the  intmocular  condition  being  bf^st  combatetl  by 
^•ttention  to  tlie  general  condition. 

I ^w ford'  gives  a  most  instruetive  section  of  a  jwrtion  of  chorf/td  tn- 

clude«l  in  an  area  involved  ht/ a  ruTvus ;  this  occurred  in  an  eight-year-old 

^^^irl  whose  left  eye  was  enucleated  iar  glaucomatous  symptoms.     The  left 

^^side  of  tlje  child*s  iaoe  was  occupie<l  by  a  large  dull-red  capillary  nievns 

involving  the  eyelids ;  the  bnlhar  conjunctiva  was  not  implicated.    In  front 

af  llie  op|K>site  ear  a  small  (>atcli  existeth     Under  the  microscope  the  bhnjd- 

vessels  of  the  choroid  t*onld  Iw  sch'u  throughout   the  whole   tliickness  of 

liie  tunic. 

Miller*  givi^  a  case  of  nfcvns  of  the  right  temporal  and  orbital  region 
with  najvas  of  the  chtiroid  ass^w-'iattHj  with  dctaclunent  of  the  retina  in  the 
right  eye,  Microscopirjally  it  appeared  as  a  cavernous  angioma.  In  this 
ci$e,  li(>w»?ver,  as  Brailey  remarks,  it  is  curious  that  secpiehe  id"  in  flam  ma- 
tiau  existed.  A  t^se  of  mast  proliable  venous  angioma  involving  the  skin 
of  the  right  side  of  the  face,  the  right  selerotie  (**  anterior  ciliary"),  and 
the  retinal  veins  of  the  same  side,  occurring  in  a  nine-year-old  epileptic  girl, 
i^  rq)ortod  by  Horrocks.*     In  connection,  it  is  of  interest  that  left  hemi- 


'  Anhw  fur  Ojihtbnlmologrie^  xxiv.  3,  241. 

* TraoMiction*  of  Ih**  Uphlhaltnolo^ical  Society  of  th«  United  Kingdomj  1882,  p. 

•  Ibid.,  V,  136. 

*Loc»c>it.,  iv.  108. 

^  TrtoiJicttoaa  of  the  Opbthtilmologiciil  Society  of  the  United  Kingdom^  iii.  100. 
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plegia,  more  marked  iu  the  upj^r  extremity,  existed,  and  that  the  convulsive 
seizures  caused  clonic  spasm  of  the  left  side  of  the  trunk  and  its  limbs. 

Local  pulmonary  disease  cannot  give  any  more  than  the  ophthalmoscopic 
pictures  indicative  of  disturbed  vascularity. 

LESIONS   DEPENDENT   UPON   DISORDERS  OF  THE  NERVOUS  SYSTEM. 

Brain  and  Envelopes. — In  cerebral  anaemia,  according  to  Gowers,^  per- 
manent amaurosis,  probably  due  to  an  affection  of  the  retina,  may  occur  in 
cases  which  have  had  loss  of  siglit  during  the  attack.  During  the  tom'c 
portion  of  an  attack  of  epilepsy,  which  presumes  a  probable  anaemic  condi- 
tion of  cerebral  substance,  the  fundus  has  been  described  as  comparatively 
bloodless,  the  disk  pallid,  and  the  retinal  vessels  in  a  state  of  tonic  spasm. 
Altliougli  this  a  priori  is  most  certainly  true,  yet  the  chances  for  observa- 
tion have  l)een  so  few  and  the  attendant  difficulties  so  many  that  it  will  be 
necessary  to  observe  a  great  number  of  cases  before  full  credence  can  be 
placed  in  the  few  isolated  and  individual  instances  given. 

In  opposition  to  the  findings  in  a  number  of  well-observed  cases,  it  is 
most  probable  that  there  is  an  increase  of  retinal  circulation  and  a  suffusion 
of  the  disk  during  the  active  stage  of  cerebral  hypersemia.  Doubtful  cases 
have  been  alluded  to,  but,  as  no  distinctive  changes  of  such  a  character  have 
been  accurately  noted  by  competent  observers,  the  subject  must  remain  sub 
judice  until  a  great  number  of  similarly  placed  cases  are  associated  in  com- 
bined study.  Extended  and  rei>eated  oplithalmoscopic  examinations  of  the 
fundus  during  ordinary  syncopal  attacks  would  go  far  towards  a  solution  of 
this  much-discussed  problem. 

When  cci^ebral  hemorrhage  takes  place,  which,  of  course,  is  very  rare  in 
children,  occurring,  for  instance,  as  in  Marshall's  case,  during  an  attack  of 
pertussis,  not  only  may  there  arise  defects  in  the  visual  field,  due  to  cortical 
pressure  in  the  occipital  region  or  pressure  upon  some  portion  of  the  intra- 
cranial extension  of  the  optic  nerve  and  tract  with  subsequent  degenerative 
changes,  l)ut  true  retinal  hemorrhages  may  exist.  These  conditions,  how- 
ever, are  relatively  so  infrequent  that  some  authors  give  them  but  little 
plac»e  among  the  possible  ocular  symptoms  in  this  disease. 

Bused  upon  well-grounded  clinical  studies,  we  can  confidently  assert 
that  no  time  of  life,  except  the  first  few  months  of  infancy  and  the  very 
oldest  age,  is  exempt  from  the  formation  of  intracranial  growths.  The 
great  prevalence  of  recognizable  cases  in  childhood  and  adolescence  (with 
those  of  early  and  full  maturity)  can  be  well  understood  when  we  consider 
that  at  those  times  mental  activity,  with  its  necessary  accompaniment  of 
marked  and  oftentimes  intense  cerebral  action,  is  at  its  greatest, — a  con- 
dition iu  which  the  slightest  pathological  formation  in  the  cerebrum 
would  make  itself  known  by  the  many  objective  and  subjective  changes  so 
common  in  these  disorders.     Although  it  is  safe  to  assume  that  the  intra- 


1  Medical  Ophthalmoscopy,  1882,  p.  123. 
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ftcukr  {listuHnaDce  is  iisnally  more  pronounced  and  of  lousier  duration  in 
oliilJIitHxl  and  infancy  than  it  la  in  tsimllar  disease  ^hiring  the  later  iKTiodti 
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I  of  the  youth 
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of  tho  subjct-t  and  the  gniUer  ditlicully  of  onlinary  examination  in  such 
cast^,  that  Ktatiiritics  fail  to  give  any  liiglier  ixivcjitage  of  ocxnirrenw.  If 
ttiroful  ocular  examination  slunild  be  made  in  every  suspected  instance  of 
(vr(*hral  di^irder,  nniih  mom  liij:ht  would  be  tbrowii  u}>on  tlie  true  character 
ami  signititunce  of  tbe  csise, — additional  symptouis  wliich  might  prove  of 
iiiestiraahle  value  in  tlio  accurate  determination  of  such  diseases, 

iHchildbiMKl  the  tnlxTcidar,  tlie  glioniatous,  and  tbe  sarcomatous  types 

(/f  imraeranial  growth  are  probably  the  most  common  ;  tlie  iii-st  es[>etMally 

(►cnmttiag  the  choroid  and  the  retina  to  share  in  the  deposition.     That  this 

is  true,  and  that  some  growths  ai-e  more  prone  to  express  their  presence 

peripberally  in  the  eye-grotind  than  otiiem,  is  distinctly  shown  by  Starr/ 

He  tliinks,  f<»r  instance,  that  as  the  gliomatous  variety  of  timior  is  very 

va^^nilar  and,  as  it  were,  erectile,  variations  in  its  disposition  to  erection 

tui'aiH'orrcspjnding  increases  in  intraeranial  pressure,  which  in  tlie  majority 

<»f  iustaaces  cause  '*  sudden  cliaiigcs  of  intensity  tn  the  symjitoms,  aixxmi- 

puiiwi  by  visible  changes  of  eircnlation   in  the  retina ;"  tliis  intratx-nlar 

^^otidition  being  shown  by  such  nulic^al  measures  as  "  hot  batlis^  cold  douelies 

1^  the  spine,  mustard  baths  to  tlie  feet,  or  free  watery  purgation."     It  is 

>!fic>ijuite  probable  that  the  cei^ebellar  tumor  is  much  more  pre%'alent  in 

liildhood  than  in  later  life, 

Gowers's  opinion,^  which  is  concurred  in  by  Bramwell;^  that  optic  nen- 
ntis  is  present  in  at  Icai^t  eighty  per  cent,  of  all  cases,  is  most  proliably 
Marly  correct,  in  spite  of  the  higher  ratios  of  Anuuske*  and  Reicb.^ 
Whili5t  the  condition  seems  to  be  more  prevalent  when  the  neoplasm  either 
lovalvts  the  cerebral  base  or  is  embcddal  in  the  substanee  of  the  brain- 
itself,  yet  cerebellar  growths  seem  to  be  remarkably  prone  to  give  the 
Ifet  intense  forms  of  optic  neuritis.  Almost  all  observers  agree  that  the 
pTcseaw  and  the  degrt^e  of  optic- nerve  swelling  and  inflammation  are  in 
dimt  ratio  with  the  rapidity  of  development  and  the  quickness  of  growth 
<>r  tbe  tumor,  and  are  not  dependent  npon  tlie  size  of  the  mass. 

In  the  great  majority  of  cases  tbe  optic  neuritis  is  dtnible,  Hometimes, 
hrwever,  during  the  course  of  the  disease,  the  acute  conditions  in  one  eye 
may  subside  sufficiently  for  a  eareh*ss  or  an  iucom[>etent  observer  to  assert 
that  there  has  never  been  any  previous  inflammation  in  the  nerve,  and  that 
we  intrao<'nlar  expression  of  the  disorder  is  limited  to  but  one  organ  ;  tlins 
unfoffuaately  invalidating  much  of  the  usefulness  <^f  the  condition  as  a 
localising  syraptora-     As  markedly  illnstrative  of  this,  the  writer  has  ha^I 


»  Medical  News,  Januury  12,  IHm. 

«  Medical  Oi»hthiilnio80opy,  1882,  p.  141, 

^  Intracnoirnl  Tumors,  1S88,  p.  64. 

♦  AtoIiiv  fur  Oplithalmoloj2fie|  xix.  8, 

•  Klioische  Mooutsblalter,  1874. 
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the  opportunity  to  wateh  the  progi*ess  of  a  ec»rebnil  rase  for  a  loDg^  tjmi 
where  a  miiocular  optic  neuritis  had  been  dia^iiDsed,  and  yet  %%"here  tliefi 
were  at  times  iinequivrtcal  symptoms  uf  a  hnv  ^vade  of  neiiro-retinitis  i 
the  fellowH?ye,  not  only  as  shown  by  the  ophthahnoscope,  but  also  as  evi 
deneed  Ijy  slight  though  pronoiuieed  eontractiou  uf  the  vi.sual  fields,  witi 
decided  diminution  of  central  vision  for  both  form  and  color. 

In   those  rare  instances  of  true  iitii lateral   type,  clinical   investigatic 
seen^s  to  ])oint  towanis  the  opinions  of  Jat-kson/  Broad Ijcnt/  PagenstcHL*herp^ 
and  others,  who  Imve  shown  that  the  inflammation  of  tlie  nerve  is  oo  tJi4 
side  opposite  to  the  brain-lesion,     Bramwell  *  doubts  this,  and  is  of  opinion' 
that  the  present  oumix^r  of  sncii  mscs  is  "  too  small  to  allow  of  any  very^ 
definite  generalization  being  made."     In  partial  confirmation  of  tlie  state- 
ment of  the  formtT  observers,  the  writer  has  rcMvntly  seen  two  cases  of  ^ 
double  optic   neuritis — both   in   children — in   which    the  lesser  degree  of^ 
nem-o-retinitis  was  u[k>u  the  same  side  as  the  intracranial  growth-     A  tlurdi 
case,  also  in  a  child,  just  stndietl  at  present  writing  witli  Dr.  Jlorris  J, 
Lewis^  in  which  the  choking  of  the  left  optic  nerve  was  one  diopter  iiighei 
than  its  fellow,  showcnl  a  tumor  of  the  pons  which  was  more  marked  on  thi 
right  side*     In   further  support,  the  writer  has  just  had  another  curiou 
ante-mortem  coincidenee  in  an  adult,  where  in  a  yet  nnpublishtn:!  case,  scH:»n  i 
association  with  Dr,  Francis  X,  Dercum,  all  the  general  and  s]XK.'ial   hxsU^ 
izing  symptoms  ])ointe<l  towards  a  left-sidetl  gross  lesion.     Here  the  rigW 
eye  containeil   a   large  splotrh-like   hennjrrlmgie   extravasation   n|*on   and 
amund  the  o])tic  disk,  with  an  undue  tortuosity  of  the  R'tinal  vessels,  whilst 
the  disks  themselves  appeared  to  be  free  from 
autopsy,  a  sar^'omatnus  growth  was  flumd  dci 

bnmi,  invtjlviug  tke  pnlvinar  and  contiguous  portions  ot  tJie  internal  capsi 
and  tlie  striatw!  hrxly. 

This  can  probably  be  best  explained  upon  the  suppfisition  advanced  byl 
Broadbcnt  in  jxirtial  explanation  of  the  monocular  type  of  the  optic  neuritis, 
that  the  mecljanical  impislimeut  to  the  |>assage  of  fluid  into  the  intravagi- 
Dal  sheaths  of  the  optic  nerve  by  the  growth  is  greater  upon  the  afiecteiil 
side  of  the  brain  than  it  is  ujMtn  the  op[H)site, 

Jt  must  Ix^  distinctly  understood^  however,  that  this  rule  can  only  bft 
true  wheo  the  optic*nerve  extravasation  has  been  secondary,  as  it  were,  t^ 
the  grt^t  incrt^ase  of  cei-eln-al  hulk.  An  illustration  of  the  opposite  condi-^ 
tion  is  to  be  fouml  in  Dr.  James  J.  Putnam's*  most  interesting  exception, 
where  a  siircomatous  tumor,  involving  the  posterior  half  of  the  right  middle 
frontal  rtm volution,  gtive  a  much  graiter  optic  neuritis  upon  the  same  side 
as  the  tumor-Riass.     Here  it  is  most  probable  tliat  the  extravasiitioD  af  the 


*  lioyal  London  Ophthiilmi>  Hn^pitnl  Rr'ports^  vii.  573* 

*  Tninsa*-tif>ns  of  tlio  DplillKilnmlogietii  Society  of  tlie  UnStCMi  Kingdom,  p.  lid 
■  Rnyal  LoBiJoh  Dphthuliiiic  lius-pitnl  Reports,  vii.  180, 

*  Irilmemtiiiil  Tumors,  1S8S,  p.  30. 

*  Boston  Medical  imd  Surgicttl  Joumiil,  April  10,  1890. 


>ity  of  tlie  R'tinal  vessels,  whilst 
(im  any  eoarse  change.     At  thel 
M^ply  cmlrtHildctl  in  tlie  left  cereal 
nortioii!?  of  tlie  internal  capsnle* 
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iumiase«I  t^rebral  fluid  into  tho  optic-nervo  shratlis  was  qnitp  early  in  tlie 
htQY  liwtory  of  tho  oa^o,  tlius  alluwiiig  the  grwuly  augiiitiitiil  after-pressiim 
fnm  ilw  sudden  and  excessive  exaoerbation  of  the  tumor-gmwth  upon  the 
Ti^ht  iuk\  at  the  time  wlieii  firi^t  f?eeii  at  the  hiir^pital,  to  hlmrk  the  pivvitius 
(•Jtiravusation,  and  push  it  more  Jorwaiil  iuto  the  interior  uf  tlie  I'ight  eye 
tiiau  into  the  left  eye,  and  thus  give  the  greater  intraoeiilar  swelling  ujion 
Ific*  right  side.    This  supiKJsition  is  Btix*ngthened  hy  tlie  pipst-niorteni  e>iain- 
lirmtiuii,  at  which  "  the  surface?  uf  the  right  henii:?phere  was  tounil  pus^heti 
"^rrm  the  median  line/*  "  the  Imse  of  the  brain  api)eared  nnrnial,  except 
1  the  optie  tmcts  wei*e  exeesi^ively  flutteLit^tl  by  pressure,"  and  ^*  the  right 
rfc  nerve  was  somewhat  larger  than  the  leil,  and  iX'ddish  in  eiJor." 
From  the  time  of  Von  Gmefe-s  suggestion  *  of  inerc^setl  intraemnial 
pn*5sure  exertetl  upon  the  cavernous  sinus,  causing  stasis  in  the  ophtlial- 
mic  vein, — a  theory  which  was  sotm  east  aside  on  acx'ount  t>f  anatymical 
rcBsuns, — to  the  hitest  nuxlitii^tiuns  Ijy  liraiuwell  *  of  the  combined  nt>tions 
>f  lieber'*  and  Deutsehmann,*  of  the  presence  of  irritant  micro-organisms 
\vk  llu?  wrebro-spinal  Huid  |>riMLbic4xl  by  the  nefijrhisni,  wliidi,  |mssing  down 
ibc  iutra vaginal  sf>ace  of  the  i>[>tir  nerve,  pre ►tb ice  i>eriphem!  rntlanimalion, 
many  theories   have   been   evolved    ibr   the   causation  of  the   cuiiditiou. 
Tbuup^h  Bramweirs  assertion  {foe.  cif.)  that  *'the  j>ressur*"' irritation  theory 
of  Leber  and  Deutsehmann  is   .    .    .   the  most  likely  explanation  in  the 
majority  of  cases/'  is  most  pmliably  true  in  explanation  of  many  instances, 
vet  we  must  agree  with  the  sauie  author  when  he  states,  **  1  may  at  once  say 
timt,  for  my  own  part,  I  think  it  i*roljal>le  that  the  double  optic-nerve 
Q<'iiritisof  intmcranial  tiunors  is  not  alvvay?*  prrrtbicetl  in  tlie  same  mauner.'* 
Bt-^ides^  it  must  be  distinctly  nndei^stoml  that  there  are  many  siniilar  in- 
stances of  intracranial  growths  wheiT,  without   any  assignable  cause  of 
diiTerentiation,   optic    neuritis   is   pres«'ut    in   some   and    absent    in   others. 
Again,  it  must  be  rcmembered  tlint  there  aix*  examples  on  record  of  actual 
d»?irx*mling  neuritis  either  in  tlie  contiguity  of  the  nerve-tissiie  itsi4f  or  in 
it^trabecuhe.     In  fact,  the  subji^ii  is  still  mtb  jwJkc^  and  not  until  we  shall 
y  in  j>ossession  of  a  long  series  of  caix'fidly-made  clinical  histories  in  asso- 
ciation with  post-mortem  examination  of  involvtHl  tissues  by  expert  miero- 
WHpistii,  eombinetl  witli   laboi-atury  experimcutatiou,  will  any   legitimate 
p^uemlijsatiou  as  to  the  causation  of  pcTipbcml  u|>tie  neuritis  be  possible, 

Xo  Bhnrp  divisions  can  be  given  as  to  the  age  of  the  neuritis  by  the 
Ippapcnt  grossness  of  objective  idtcralion.  Neither  can  any  dci'idixl  dilfer- 
cow  between  the  ultimate  result  of  two  apparently  diverse  cimditions  be 
^•oiKJifiafiHl  by  the  visible  results  alone,  8o  much  must  be  taken  into  con- 
ildenitian  bcsidc^s  the  ophthalmos*T>|>ic  appeanmcM:',  so  many  of  the  finer  and 
iifiUHst  imperceptible  details  of  physical  change  sti!n  must  be  carefully  dif- 

*  Archiv  fur  Ophthnlmologle,  viu  2j  88* 
■  Intracranial  Tuniurs,  1888,  p.  G7. 
«  Klimschc  Moimt^bliitter,  18G8,  S.  302. 

*  LelKjr,  Neuriiid  Opticii,  1887. 
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feretitiat<3d  and  undorstofrtl  by  the  ophtlialmosooplst,  and  ooiiditians  vary 
so  c'onstautty  in  the  siinit*  caso,  tliat  niuueroiis  examples  imist  he  jiresonted 
to  the  same  trainetl  eyes  before  adtHjuate  data  of  sufficient  diaflruostic  impor- 
taiiee  and  pivignoj^tic  moment  ran  be  tjivcn. 

RonjL!:hly,  a  ty|>e  may  Ik*  made  from  whieh  all  manner  of  dejiarture  must 
be  expeeted,  TluiHi,  for  exam|)le,  in  either  a  slight  attack  or  in  the  iiicip- 
iettey  of  a  mon^  pronutinced  one,  the  nerve-hea«]  will  ap[>eiir  somewhat  hazy  ; 
the  scleral  ring  is  fainter  ami  at  times  eovere<l  with  a  coarse  thickening  of 
the  retinal  fibi^es, — ^this  latter  condition  being  more  pronounced  to  the  inner, 
npper,  and  h^wer  b>rders  of  the  nerve.  Oihimes  the  ivtinal  arteries  will 
be  a  triHe  too  wav^y,  and  possibly  almost  imperfx^ptibly  contmcted  near  the 
disk,  whilst  the  corre*>jx>ndtng  veins  will  be  more  than  oixlinarily  tortuous^ 
and  will  carry  rather  darker  blLMxl  than  nsnal. 

If  the  case  be  more  jn'onouneed,  tlie  disk  will  he  actually  swollen  and 
l>ushed  forward  into  the  vitreous,  the  greatest  amount  of  swelling  being 
noticed  in  the  upper,  inner,  and  lower  portions  of  the  papilla ;  the  adjacent 
retinal  substant^e  will  be  ])rominent,  and  situated  upon  a  liigher  level  than 
that  of  the  periphery  of  the  membr:  ne  ;  the  scleral  ring,  with  the  adjoining 
pigment-- mass! ngs  so  commonly  seen  to  its  inner  and  outer  Ijorders,  will  be 
absolutely  lost  to  view  iK'iieath  the  swollen  Bubstant*e ;  the  retinal  veins  will 
be  markedly  tortuous,  enlarged,  and  lost  to  view  at  many  points,  in  and 
just  l>eyund  their  passapfe  into  the  nerve;  the  cxuTcsponding  arteries  will 
apjiear  <inatly  ccmtmetcd  whilst  dij^ping  in  and  nrit  of  the  swollen  tissue?^; 
dark  venous  blo(xl»  and  at  times  ]tallid  arterial  currents,  are  scx^n  in  the 
twistcil  and  partially-ljlfK-ketl  bloMl-channels;  fine  striatfnl  hemorrlmges, 
ian-like  and  flame-shajufb' — esj>e<'ially  at  the  bifureatinn  of  the  retinal 
vessels, — (^nnv  and  go,  whilst  small  vesst^s  which  remain  unappaiTOt  in 
hmltli  iR^comc  ]>lainly  visible.  Tfiis  can  be  well  seiMt  in  the  art  nia pann- 
ing phototyjK^s,  rcpriKluecd  frm ti  Gowers's  "Ophthalmoscopy'*  (2d  edition, 
p,35S)), 

When  the  active  conditions  have  cciisi^l,  the  involved  tissues  slowly 
pass  into  a  state  of  quieseenee.  The  nerve-swelling  gmdually  decreases, 
the  tMJter  or  tem]>oral  iMinlei^i  being  those  that  mv  first  seen.  The  n^tinal 
prominenee  lowei*s,  miTying  the  retinal  vessels  to  their  projier  levels.  The 
vessels  themselves  l)ecome  moit*  nearly  normal  in  apjiea ranee,  and  the  blood 
extravasiiticms  slowly  flide  away.  Tliis  wm  l>e  ]>lainly  seen  in  the  sc<*ond 
picture  {he,  dL).  Sliould,  however,  moiT  eontraction  uf  tissue  take  place,  the 
nerve-material  will  still  fmther  s<|neeze  the  retinal  circulation  in  its  grasp ; 
the  retinal  vessels,  esjHvially  tlie  arteries,  will  diminish  more  markedly ,  the 
iKirders  of  the  disk  will  becmne  moi'e  or  less  pruuonured,  and  tlie  surface 
nf  the  ner%*e  will  sink  into  irregular  mouldings.  The  third  .sketch  (7oe,  ctt,) 
well  illustrates  this.  Should  the  ease  still  progress,  the  clianges  of  degen- 
eration will  iHivome  more  and  uiiire  manifi^t  to  the  opIithalmoseojM:',  until 
at  last,  in  not  a  few  eases,  sc>-etdh^l  "  total  atrophy*'  will  take  }>!ace. 

As  has  Ix'cn  abundantly  proved   l>y  most  eomix'tt^nt  and  painstaking 


K£Ciu>RiTi2«iTta  or  b<TEACBAKiAL  TrMua.    (Gowtn,  Medical  Ophllmlmoscopy,  11*82,) 
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olscrvers,  do  dependence  can  be  plawd  upon  the  state  of  vision  as  an  exact 
//j</ex  of  the  amoimt  of  disturlianee.  Berry,'  Branivvell,*  and  others^  liave 
^11  ivported  "good/'  **pertect/'  and  **  uonnal"  vision  in  cast:^  wlit^re  the 
c#pb tbalmoscope  has  shown  intense  neuro- retinitis.  Hughlings  Jarkson^ 
l^a^j  seen  instances  where  numicntarv  attacks  of  blind ncf^s  have  Ix^en  a&- 
sc^rtetl, — these  most  probahly  the  result  of  niomentarv  iiuTcascs  of  pressure. 
X>uring  the  course  of  a  neuritis  a  rapid  pernuuiciit  tailure  uf  sight  In  a  few 
laotifs*  time  has  even  been  noticed.  Mackenzie*  broadly  asserts  that  he 
*^*  would  go  so  far  as  to  say  that  in  tlic  practice  of  physicians  who  examine  all 
^lieirca^cs  with  the  ophthalnioscHipp,  whether  the  case  was  u  cerebral  one  or 
c»tljer\vi8e, — whether  there  wei^  or  were  not  ocidar  symptom?, — in  at  lea.«t 
oo€?-half,  if  not  more,  of  the  eases  in  which  o]>tic  neuritis  was  dis^'overnl,  it 

Fould  be  found  una^sociated  with  any  marktH:!,  and  often  without  apprc- 
able,  defect  of  sight.'' 
As  an  example  of  one  of  the  more  constant  objective  symptoms  of  iu- 
ta-aoranial  neoplasm,  optic  neuritis  becomes  one  of  tlie  must  valuable  and 
important  to  the  clinician.     Usually  unecjually  bilateral,  it  is  almost  certain 
^o  apiiear  in  ?rt>me  stage  of  the  diseast^     Taken  alone»  not  much  dependence 
€2a.zi  lie  placed  ui>on  it  as  a  localizing  symiitom.     In  conjunction  with  other 
octilar  groupings  and  general  motor  and  sensory  disturbanees,  it  becomes 
invaluable.*    Again,  we  must  rememljcr  that,  as  Hnghlings  Jackson  states,® 
**  optic  neuritis  jxiiuts  to  tlie  general    nature  of  the  Icx'ul  disease,  not  to 
it«  particular  nature,'*     It  indicates,  as  he  most  pertinently  says,  the  ]>res- 
^ooe  of  a  "foi-eign  body"  alouc.     Moreover,  we  can  understand  that  the 
^^3rt  |)06itiOD  of  the  mass  cannot  l>e  dctermini^l  frc>m  this  symj*tom  alone, 
^^cause,  as  we  well  know,  a  foreign  bwly,  rapidly  growing,  Mill  caus4'  both 
*^i«Tctand  indirect  pn^ssure,  with  all  their  results,  no  matter  in  what  intm- 
*^^>"5imal  iK>int  it  may  be  situated.     Certain  it  is  that  the  nearer  the  mass  is 
^>   tbc  large  fluid  cavities  and  dieir  intercommunications,  the  more  certainly 
*•>«  H-e  to  have  periphend  expressions  of  mechanical  interference,  whilst 
^*B**le3s  reraovetl  the  neiiplasm  is  from  the  associatetl  intracranial  tissues  of 
^•^«  st?<*oud  nerve  and  its  internal  [irolougation,  the  more  certainly    must 
exjiect  to  have  results  of  pressure  and  even  destructive  change  :  tlius, 
:hly,  cereljcUar,  deeply-seated  cerebral  and  basilar  growths  seem  the 
prone  to  produce  optic  neuritis. 
The  fact  that  increasetl  iutraoculur  pressm'e  has  time  and  again  been 
m  iiot  to  be  the  sole  cause  of  optic  neuritis  does  not  in  any  way  mill- 


•  D&Mwi^i  of  Ibe  Eye,  1889,  p.  301. 

*  Intrncmnml  Tumors,  1888,  p.  38. 

*TFanafcctioiis  of  the  Ophthnlmolo^ical  Scxjicty  of  the  United  Kingdom,  I  70. 

*IVh1.»  i.  95. 

^Tmeai  tbit  may  he  in  Ih?  main,  it  is  equully  certnm  that  cases  of  double  oplic  neu- 
v^t»  \n  lanociation  with  other  seemingly  focjil  symptoms  have  been  recorded  whrre  po^i- 
^'•^'•m  cxumiiiatlon  hits  fwilf^  In  pevejil  any  ^ruf^a  iniracninifll  Icsinn.     Fnsfjre  furntshca  us 
'•^tOi  I  most  instructive  exitrnple.     (See  Bmmwcll,  Inlmoeiilftr  Turnr^is,  1888,  p  42.) 

*It«ttiMiftiom  tjf  the  QphthalmoJogical  Society  of  the  United  Kinsjdom^  1881,  p,  82. 
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tatc  against  these  views.  It  cannot  be  denied  that  in  some  cases  of 
neoplastic  formation  with  pronounced  destructive  dianges  there  can  be  an 
actual  descent  of  the  inflammatoiy  material  along  the  tissues  of  the  nerve 
itself.  Travelling  by  means  of  the  meninges  along  the  arterioles^  and  at 
last  reaching  and  inflaming  the  optic-nerve  oonnective-tissue  material  ituel^ 
the  intraocular  expression  of  optic  neuritis  is  obtained.  Both  Brailey  and 
Edmunds  have  distinctly  proved  this.^  Still  further,  Edmunds'  believer 
that  it  is  a  coexistent  basilar  meningitis  from  the  brain-tumor  which  plays 
the  rdle  of  causation  of  the  double  optic  neuritis  in  such  cases. 

Secondary  optic  atrophy  is  most  probably  produced  by  either  direct  or 
indirect  pressure  of  the  neoplastic  formation  upon  some  intracranial  portion 
of  the  optic  nerves  themselves,  or  their  prolongations  backward. 

Profirnosis. — If  vision  be  momentarily  impaired,  as  we  sometimes  find| 
especially  in  the  so-called  ''choked  disk"  variety  of  optic  nearitis^  the 
ultimate  visual  result  is  always  in  direct  relation  with  the  amount  of  in- 
flammatory tissue-clmnge  or  d^neration,  which  lessens  physiological  action 
to  a  degree  in  proportion  with  the  amount  of  nerve-tissue  left  after  the 
primary  gain  from  the  original  amount  of  oedema  has  been  efiected ;  that 
is,  there  is  a  marked  primary  loss  of  physical  action,  the  result  of  the 
initial  changes,  immediately  followed  by  a  gain  of  perception  dependent 
upon  the  amount  of  restoration  of  physiological  ability  of  the  diseased 
nerve-tissue.  Following  this  gain,  there  is  a  slowly-decreasing  viuon,  the 
result  of  post-neuritic  change,  the  amount  of  the  final  sight  being  dependent 
upon  the  degree  of  consecutive  inflammation  or  degenerative  change.  Where 
the  neuritis  has  taken  place  without  previous  choking,  the  vision  gradually 
fades  from  the  beginning  without  any  intermediate  gain,  only  to  stop  at  a 
point  which  indicates  cessation  of  the  optic-nerve  change.  If  the  case  be  one 
of  simple  atrophy  (either  primary  or  secondary)'  from  the  first^  the  gradual 
failure  of  vision  is  much  more  steady,  and,  as  a  rule,  more  pronounced. 

As  treatment  of  the  neoplasm  by  drugs  is  eminently  unsatis&ctorjry 
and  as  the  recent  advances  in  cerebral  localization  with  the  brilliant  results 
of  antiseptic  surgery  render  operative  procedure  for  the  removal  of  intrar- 
cranial  tumors  so  justifiable  in  many  of  the  cases  of  accessible  growthsi 
careful  study  for  such  treatment  should  always  be  instituted.  If  syphilis 
be  the  suspected  source  of  the  growth,  a  proper  course  of  alteratives  with 
sarsaparilla,  as  Wood  ^  suggests,  should  be  tried.  I^ould  the  mass  be  in- 
accessible, niori)hine  injections,  local  applications  of  cold,  as  recommended 
by  Bramwell,*  or  free  watcrj-  purgation,  as  spoken  &vorably  of  by  the 

^  Transactions  of  the  Ophthulmological  Society  of  the  United  Kingdom,  1881,  p.  112 
ei9eq, 

« Ihid. 

s  For  definition  of  these  terms  see  page  \2Aci  seq,  of  vol.  ii.  of  Ck>wen't  IfMtniti]  of 
Diseases  of  the  Nervoiis  System,  1888. 

♦  Pepper's  System  of  Medicine,  v.  117. 

*  Edinburgh  Medical  Journal,  1879,  p.  1078. 
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author,^   may  be  iiseiL      Of   course,  lu<ral   treatment   of   the  optic 

ifilis  itikJf — one  of  the  etiects — is  out  of  the  i|iiestiuii. 

M  eerebml  abacem  is  generally  the  sccjuel  of  suppurative  proeesses 

abotjt  the  hones  of  the  ear»  it  is  usnally  situated,  as  fihi>\vn  by  Barr,*  iu  the 

U?fiip)ru-i*phenuidal  IoIm?  oi"  the  same  side.    C'ase-;  of  tmumatie  abscess,  acute 

locdi;^  meniugitin  with  puH-fi>rmati*Hi,  and  nietastatie  abseessos  have  been 

leporti^l  by  Harrinan,^  Barker,*  antl  FraeukeL*     Extension  from  uasal  and 

orbital  tliisease  ha.n  ali*o  been  si-eu.     It  h  not  unintei*esting,  thereft>rp,  iu  this 

omnwiiun,  to  note  Keen's  words:"  '' Tlie  i»restuiee  or  alisenee  of  ehoked 

I  di^  does  not  seem  to  lie  pathognomonic,  as  it  is  soinetimeB  present  and 

-  absent.     When  piTj^eut,  even  if  bilateral,  it   is  alnnist  always 

ived  ou  the  side  of  the  lesion,  though  this  is  sunietimes  reversed/' 

|Tbii0  aaeociated  with  ear-disease  it  at  times  affords  an  im]>ortant  eine  to 

be  form  of  intnirranial  lesion* 

Though  generally  a  disease  of  adoleseeuec5  and  early  adult  life,  yvt  the 

tioa  of  ocenrrence  in  childhood  is  so  high  that  its  presence  sh*>nld  be 

irefiijiy  eonsidei-ed  iu  every  case  of  neuro-rctiuitis  where  thei'e  is  a  proha- 

of  intraemnial  raisi-hief     It  is  certato  that  if  the  pus-formation  be 

i  and  extensive,  marked  pressure  will  soon  ensue^  and  give  rise  to  optic 

js.     As  distinguishetl  from  that  of  tumor,  the  optic  neuritis  of  abscess 

wily  not  so  marked,  is  more  disposed  to  be  unilateral,  and  is,  as  a  nde, 

decided  in  its  onset.     Wlien  the  abscess  is  sitnateil  posteriorly,  the 

Bular   eyraptoms  are  generally  wanting*       As   Keen   says  {mtpra)f 

lie  neuritis  ia  not  frecpient  iu  cerebellar  abscess."     PfliigerJ  however, 

ieen  one  c-a«€  of  abscess  of  the  left  lieuiisphere  of  the  cerebellum  in 

which  double  optic  neuritis  with  both  optic  neiTe  and  retinal  hemorrhages 

^ed. 

As  vascular  disease  productive  of  thinning  of  vessel-walls  is  ahnost  es- 

Iftsitially  a  disease  of  adult  life,  intiHicmnkd  aneurma  as  one  of  the  results  is 

lllmost  uniijue  in  children.     For  this  reason  iutraoeidar  change  expressive 

'  of  the  condition  is  coraparatively  unknown  and  seldom  recorded.     "  Prob- 

1%  an  ophthalmoscopic  examination,'*    as  Gowers   says,*  *Svould   have 

mf^aled  it  in  a  larger  proportion  of  eases.'^    Michel*  reports  a  double  optic 

ueflriti?  from  pressure  of  a  varix-like  aneurism  of  the  two  internal  carotids* 

lliu'Wll  gives  '^  a  most  interesting  ease  in  an  adult  of  an  aueurii^m  of  an 

loomaloua  artery,  causing  autero-posterior  division  of  the  chiasm  of  the 


*  Edinburgh  Medioil  Journal,  1877,  p.  68S. 

*  British  Medicul  Jounml,  18d7,  i.  723* 
*IKid.,  April  21,  1S88, 

*  Ibid.,  April  14,  1888. 

*  Deutsche  Mediciivische  WoLhcnstJinft  No.  18,  1867. 

*  R<?fi*rffnce  Hund*Bnok  of  the  Medical  Sciences,  vol.  iii. 
'  Archiv  ftir  Ophthalmologic,  1878,  ii,  171. 

'  A  Mantml  of  Diseuses  of  the  Nervous  System,  1888,  p,  497* 

•Arcbiv  fur  Ophthiilmolotjie^  xxxiii.  2,  S.  226. 

^  Journal  of  Nt^rvuiu  and  Meutal  Diaeasei,  Jaduaiy,  18S9i 
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optic  nerves  and  prodncing  bitemporal  hemianopsia.  The  eye-grounds, 
which  were  studied  by  Dr.  William  Thomson,  showed  "no  changes  except 
at  each  })apilla,  where  the  vessels  of  the  retina  appeared  perhaps  somewhat 
attenuatc<l,  whilst  the  neumglia,  especially  of  the  left  eye,  was  pale,  the 
poms  opticus  enlarged,  and  the  appearances  those  of  partial  atrophy. 
There  was  no  swelling  of  either  papilla,  nor  any  change  in  the  retina  that 
would  indicate  a  previously  'choked  disk.'  " 

In  either  iiif^tance,  whether  the  case  be  one  of  actual  nerve-inflamma- 
tion, as  in  Michel's  case,  or  of  secondary  nerve-changes  from  pressure,  as 
in  Mitchell's  case,  increased  or  continued  growth  of  the  aneurismal  dila- 
tation must  prcxluce  degenerative  changes  in  the  optic  nerve. 

The  prognosis  as  to  sight  is  truly  grave,  and  check  of  loss  of  visual 
power  can  only  l)e  exj>ected  from  some  radical  surgical  or  manipulative 
priKiilun*  adilivssed  to  the  main  vessel  or  trunk  itself. 

As  the  incrt\ase  of  tfie  secretion  of  the  choroid  plexus  in  the  lateral 
ventricK^,  etc.,  taking  place  in  simple  viternal  hydrocephalus^  becomes  very 
pronounctHl,  theiv  may  be  some  dilatation  in  the  calibre  of  the  retinal 
veins ;  this,  however,  ujion  account  of  the  comjxirative  elasticity  of  tlie 
lH)ny  and  cartilaginous  structures  and  the  yielding  of  the  cranial  sutures  to 
internal  i)rt^5ure,  is  quite  infrequent.  In  a  few  instances  atrophic  nerve- 
changes  have  taken  place  with  and  without  signs  of  previous  neuritis;  the 
latter  InMug  most  probably  dependent  upon  pressure  ujion  the  internal  pro- 
K)ugations  of  the  optic  nerves  themselves.  In  an  acquired  case  in  a  three- 
and-a-half-year-old  boy  seen  with  Dr.  W.  W.  Keen,  the  writer  found  a 
slight  diminution  of  the  retinal  arteries  with  a  corresponding  enlargement 
of  the  retinal  veins ;  the  nerve-substance  being  entirely  too  gray  for  the 
agt»  of  the  jMitient.  In  this  case  there  were  no  gross  evidences  of  past  optic 
neuritis. 

Pachymeniugilis,  either  external  or  internal,  j^  so  excessively  rare  in 
chiKlren  that  no  unquestionable  case  of  consequent  optic-nerve  inflamma- 
tion, as  lar  as  the  writer's  observation  goes,  is  on  record.  This  can  be  well 
uuiU'i'sto(Hl  when  it  is  considered  that  small  localized  inflammations  of  the 
vliira  mator  may  be  so  trifling  in  their  indirect  results  upon  contiguous  tissue, 
anvl  excit  such  a  minor  degree  of  increased  pressure,  that  neither  marked 
inllanuuatory  extension  nor  occlusion  of  outgoing  lymph-channels  by  patho- 
j;;euic  material  may  ever  take  place  during  the  coui-se  of  the  disease.  If 
pivsont,  it  is  prolwble  that  in  most  instances  it  has  been  caused  by  direct 
impliv"ativ>n  of  the  optic  nerve  anterior  to  the  chiasm,  thus  giving  rise  to 
lUv  uniovular  form  of  intraocular  inflammation  or  degeneration.  In  associa- 
i\»u  with  l>r.  Charles  II.  Burnett  the  writer  has  studied  one  such  probable 
v.a.x'  in  an  adult.^ 

l«  \.vmK(toma  of  (he  dura  mater,  its  occurrence  is  rather  more  often  noted, 
iv^t  .»i>ly  uinm  aci\>unt  of  the  slightly  greater  frequency  of  the  disease  in 


^  Atucricun  Journal  of  the  Medical  Sciences,  Junuary,  1884. 
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J»  liiit  als<>  becaiipp  in  those  oasr*s  theif  is  more  tlmnirt^'ahinty  iu  the 
hmnJ  oflV'nding  material,  Optie  DOiiritis  may  thus  ocvut  early,  with 
kbe  ApficiiniDce  of  other  acute  symptornsj  espet»ially  if  the  formation  of  the 
etoC  he  ni|>»d  and  extensive. 

Acuie  lefdo-menim/itis  of  all  forms,  whieh  is  so  edmmon  in  ehildreii,  is 
mart  pmne  t«  give  oph thai mosenpie  signs  of  its  presence  when  tlie  mem- 
hraiie  i*  inflametl  at  the  eerebral  hase.  Its  form  of  optic-nerve  distiirijanee 
tDty  lx»  either  some  variety  of  descending  neuritis,  as  rcpfardiMl  l>v  Viui 
Griefe,  or  even  jx^ri  neurit  is,  as  has  been  deserilxxl  by  both  Alt  and  Von 
iZi^mj^n,  though  so-ealled  **  papillitis"  has  f>ei:»n  stni^n  and  nnttnl  by  eomj>e- 
irat  nWr\'ers. 

Ah  dlstingiiishi'd  from  the  optic  neuritis  of  Ijrain-tumor,  Bramwell  ^ 

Mieves  tliat  **  the  papillitis  associated  with  tumor  is,  as  a  rule,  more  iii- 

HOiethan  that  due  to  meningitis;-'  whilst  ITughlings  Jnekson  thinks  that 

^Ai?  swelling  of  the  disk  in  tubert'rilar  meningitis  is  sligiit  and  not  exten- 

r/thedisk  appearing  succulent,     Gowers*  says  that  the  swollen  nerve- 

llnd  is  paler  than  that  which  is  usually  fijund  in  similar  ronditious.     In 

lliie  few  cases  observed    by  the  writer  the  optic  disk   appearcil  somewhat 

fivullpn,  its  edges  were  haz)%  and  the  venous  engorgement  was  slight;  the 

hemorrhages  ordinarily  seen  in  optic  neuritis  being  but  once  jircsent, 

8ionaIh%  whitish  areas  svith  wliitc  points  c?in  Iw  ntitiaxl  in  the  n*tina, 

la  the  iuberciilar  vctrieiy  (see  section  on  Tulicrculosis)  nggivgatitms  of 

ftxAm^  may  be  obs»erved  in  ilie  t^boroid.     With  the  exception  of  the  puru- 

LkoC  type  of  meningeal  inflammation,  where  intraocular  evidences  of  thnmibi 

lefiiboli  may  ap|>car  in  addition  to  the  neuritis,  this  form  of  the  disease 

ii  nnat  apt  to  give  the  most  prommmM^d  picture  of  nerve-head  change  ;  this, 

lO'loflblY  being  in  a  nn^sure  due  to  iutracranial  aggi^cgations  of  tubercles, 

vkicfa  ihlld  practically  Ibi-m  tumoi^  themselves.     By  careful  and  perio4lical 

fi»rdi,  Garlick^  asceilained  its  presence  in  twenty-one  out  of  twenty-six 


It  18  pmbable  that  were  all  cases  of  meningitis  carefully  examined 

bthalmoseopically  during  the  attack,  many  of  the  cases  coming  to  the 

Imfilogiiit  later  in  life,  with  a  history  of  past  symptoms  of  cerebral 

li»r  and   consecjuent   defect   of  sight,   would   show   ophthalmoscuijic 

I  of  optic  neuritis.     In  the  chronic  fcu'm  of  the  diwase  the  disks  may 

more  and  more  atrophic  after  each    subsequent  slight  exacerba- 

In  this  case  the  value  of  the  symptxim  is  very  great,  as  the  dist^ase 

ly  lie  j*o  insidious,  and  its  general  symptoms  so  nuiskcKl,  that  it  is  dilTicult 

ritjUiin  any  certainty  as  to  the  correct  diagnosis.     If  the  child  be  uld 

i#eri»p<lieal  cxauiination  of  vision  and  the  fundus  fKUili^  with  earefid 

K-  study,  slHiuhl  be  made,  especially  if  any  vague  general  symptoms 

limtive  of  tlie  disoixler  appear  from  time  to  time. 


*  Intrftcmntal  Tumor?,  1888,  p,  45. 

>  MtKiicJil  Op!iihuluic»scnpy,  18S2,  p.  150. 

■  Xlodicfj-Chiiiirgiciil  Transactions,  1879,  p.  i\\. 
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In  the  syphilitic  fona^  more  e^specially  in  infants,  where  the  region  of  the 
posterior  fossa  is  invaded  and  internal  hydrocephalus  from  intraventricu- 
lar closure  takes  pla(*e,  ophthalmoscopic  signs  of  optic  neuritis  sliould  be 
scar(»hcd  for  in  cverv  instance.  It  is  possible  that  Case  II.  of  IIut<;hinson's 
clinical  studies,  *'  Amaurosis  with  White  Atrophy  of  the  Optic  Nerves  in 
Connwtion  with  Inherited  Syphilis,"^  belongs  to  this  category. 

In  the  epUhmle  cerebrospinal  variety  of  nieninffitisy  optic  neuritis  appears 
late  in  the  disease  (alx>ut  the  fourth  day),  [wssibly  partly  owing  to  the  com- 
parative invulnerability  of  the  larger  nerve-bundles  to  either  peripheral 
neuritis^  or  dei«cending  neuritis  itself.  After  the  primary  attack  of  in- 
flammation, the  nerve  rapidly  passes  into  a  state  of  consecutive  atrophy ; 
this  is  most  probably  due  to  the  jiassage  of  a  s[>ecific  form  of  blood-poison 
acting  so  as  to  produw  localized  inflammatory  reaction,  which  is  often  dia- 
tinctly  proved  by  the  {)ost-mortem  appearances  of  purulent  depositions  in 
the  uveal  tract  and  the  presence  of  thrombi  and  emlx)lic  infarcts  in  the  veins 
of  the  retina.  Both  retinal  and  ciliary-body  inflammation  have  been  seen 
by  Oeller.'^ 

The  grave  form  of  the  disease,  where  ophthalmoscopic  changes  are  to  be 
expected,  is  so  rapid  in  its  termination,  and  the  patient  is  usually  so  restless, 
that  it  is  often  difficult,  even  when  the  pupils  become  dilated,  to  obtain  any 
satisfactory  view  of  the  fundus  oculi.  In  all  such  cases  some  mydriatic^ 
such  as  homatropine  or  cocaine,  should  be  employed.  If  the  physician  be 
at  all  export,  he  will  Ik?  able  readily  to  examine  the  eye-ground  whilst  the 
patient  is  in  a  supine  pi^sition/ 

If  tlie  media  be  sufficiently  clear,  the  eye-ground  generally  gives  all  the 
conditions  of  the  lodgement  of  emboli  or  thrombi  to  a  greater  or  less  degree. 

In  sj)ite  of  these  conditions,  cases  have  been  reported  where  useful  vision 
has  remained,  and  where  consecutive  atrophic  changes  have  stopped  suffi- 
ciently early  to  prevent  total  annihilation  of  sight. 

In  Insolafion,  or  ilwrmic /every  while  meningitis  (even  in  the  young)  has 
been  brou<;ht  on  by  the  direct  action  of  heat  caused  by  paralysis  of  either 
the  hcat-centrcs  or  the  vaso-motor  nerves  through  increased  stimulus  from 
exposure  of  the  body  to  incrirased  temperature,*  both  optic  neuritis  and  con- 
secutive atrophy  may  be  seen.  Hotz,®  who  reports  several  such  cases,  goes 
further  than  this,  in  asserting  that  choroiditis  of  exudative  type  has  been 
seen,  its  presence  l)eing  due  to  extension  of  inflammatory  material  along  the 
optic-nerve  sheath.     As  Gowers,^  however,  says,  "  tlie  absence  of  choroiditis 

*  A  Cliniral  Mornoir  on  Cortsiin  Diseases  of  the  Eye  and  Ear  consequent  on  Inherited 
Syphilis,  1803,  p.  ]VA. 

»  See  article  by  Mills  Medical  News,  March  3,  1888. 
•'*  Archiv  fur  Auir«nkmnkhciten,  1878,  S.  357. 

*  Sec  Seguin  upon  this  suhj«'ct,  Annual  of  the  TTniversul  Medical  Sciences,  1889,  ii.  59. 

*  See  Thermic  Fever,  or  Sunstroke,  hy  H.  C.  Wood,  Jr.,  M.D.,  1872,  p.  102. 

*  American  Journal  «»f  the  Me<lical  Sciences,  July,  1870,  p.  106. 
'  Medical  Ophthalmoscopy,  1882,  p.  IGl. 
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I^P'^*^'^  '*'*  ^"*''*  ^*-^t<^*»ision  reoilcr-s  the  t'xplaiiation  cliffiriilt  to  acT<?pt." 
Hriimu^ly,  tlie  tliseikiu  is  very  rarely,  if  ever,  seen  iu  ehildn^iK 

hmiiar  Mrff^roHis^  au  affection  of  every  age  of  life^  tliough  more  jmrtie- 
nkrW  ftMjm!  uinonf^  yoniij^  adults,  is  a  disease  whieh  is  very  apt  to  atfaek 
tjir^»mi  or  optit*  nerve.  Here  we  should  expeet  to  fiod  dt^rec^s  of  visual 
kmai'  pivrtT  in  exact  n'lationsldj)  with  the  uumlRM-  and  the  extent  of  the 
«4?r«t»c  {latciic^  in  the  sensory  portions  of  the  visual  apparatus.  Curiously, 
lnWfVtT,  jlh  Gowei-H '  says,  **  the  nerve-fibn^s  passin|T  throuo^h  are  not  de- 
4ini?Ki,  their  axis  eyUuders  |»ersist,  and  retain  impaired  functional  power, 
litiiotjgh  tlieir  mixlnllary  sheath  may  disappear/'  If  the  pateh  be  sitnatetl 
iff  bide,  im|iairnHMit  of  sight,  follow cm:I  hy  scK'ondarv  elianges  wliir  h  may 
keeome  visible  ophthalmo^txjpirally,  can  take  place.  Should  tlie  Islet  of 
afaonft  be  near  the  ocular  globe,  inflammatory  signs  in  the  region  of  the 
iisk  may  manifest  them.^^lvt.'S.  Usually  l>oth  nerves  ai-e  affected,  though, 
9 a  rule,  they  are  disturbed  unevenly. 

Am  nmrly  fifty  per  cent,  of  the  eases  of  miffrainp^  or  hemierania,  are 

fatod  during  tlje  jxiriod  of  adolescence,  and  as  its  subjective  w*ular  symp- 

yms^  which  are  **  numerous,  varit^l,  and  frequent,  simulate  those  of  seriQus 

■l^fiic  dif«easc%  it  has   been  thought  well   to  give   them    in   some  detail. 

Temporary  hemianopsia  of  a  thin  fog-like  area  which  slowly  sweeps  across 

[ifci  lilend  fields  of  vision^  dense  central  Sjwts  which  extend  peripherally 

d  hmt  tlieir  ct^ntral  density,  and  "  large  dim  sperks  which  cither  move  lat- 

[ oiUy  or  di^^mally/"  generally  either  usher  in  the  visual  man ifcf^tat ions  or 

the  termination  of  a  scTies  of  s[5ectnd  apjieanmces.     At  timess  tliere 

vapie  impressions  (»f  moving  water,  or  the  appearance  as  if  **  the  air 

iyrif  were  somehow  visible,  being  composed  of  fine  luminous  grains  which 

dii  DiX  idmtruet  the  vision*'  {loe.  ciL).      It"  the  hvjienesthcsiaE*  occur  first, 

irhite  ur  light  zigzags,  revolving  eoneentric  wheels,  changing  and  blending 

cobim, — in  fai^t,  as  «jne  jmtient  says,  **all  manner  of  kaleidosco])ic  forms 

md  colore  that  will  not  hold  long  enough  to  be  examined,*' — are  visible.^ 

Id  children  the»e  (vjuditions  may  be  assoc-iated  witli  eonsiderahle  rise  of 
lerapenUiirp,  which,  u|Hm  awount  of  tlie  general  subjeetivencss  of  ihe  symp- 
iumBf  may  ofttiraes  mlslmd  one  in  the  projX'r  diagnosis  of  the  case,  aud  tend 
qqisreiitly  to  increase  the  gravity  of  the  conditions. 


•  Iff^fi^!  Ophthjihtiaaoopy,  1882,  p.  168. 

>m  the*  noU^  of  ft  private  patinnt. 

nt  writri*,  **Ott«»  curious  thm:;,  h  sort  of  (xnTipensatiofi  for  tbe  diacomfort  of 

I-  the  vivid  beauty  of  the  impn-i^^sion  made  by  rolors  which  are  rather 

,,.h\  iyit.    Sometimes,  cuHinip:  up  in  a  cortain  big  chair  ftt\er  dinner,  and  going 

Is  •  dvi*  mtntiti^'  nap,  my  eyes  on  their  llrst  npouing  spa  in  certain  paintings  on  tho 

H  Mmft  tliin«ri  which  th«  artist  pr»^bftbly  itimixl  to  stiy,  but  which  do  nr»t  nlwuys  show; 

In  Uh  fint  fiinnce  out  of  tho  window;  harmonics  of  tinU,  depths  and  psRper- 

is  the  ]ight»  and  «hadowi,  as  if  wo  had  caue^ht  Nfltur«3  uiiiiwares  and  off  guard.    Evf*n 

TAffilmpm  iiodi»r  BUth  eonditions  of  tlie  j^ilt  IctterinL;  on  hottk?  books  on  the  sbeivcti^ 

fif  tbeiQ  pn^Hy  fthabby,  ioo^  afleets  ono  with  a  positive  ihrill  of  pleasure  at  their 
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Tliese,  which  are  but  a  part  of  sensory  disturbances,  may  at  times  be 
associated  with  motor  derangements  about  the  eye. 

One  i)eculiarity  seen  in  a  case  of  the  writer's  was  that  the  intensity  of 
the  coloration  of  the  sjx?ctra  decreascxl  and  their  character  changed  as  the 
attacks  became  less  frequent  and  less  intense :  the  colors  lx?came  less  vivid, 
and  (»hangcil  to  those  which  arc  ordinarily  seen  with  less  peripheral  or 
external  stimuli ;  ^  the  forms  lx?(»ame  less  pronounced,  and  the  blind  spots 
and  blind  areas  less  troublesome. 

Be  the  pathology  what  it  may,  though  most  probably  some  change  di- 
nH'tly  or  indirectly  connectal  with  cortex  irritation  and  disturbance,  it  is 
j)ossiblc  that  even  here  visible  retinal  changes  may  exist  which  are  so  slight^ 
and  so  masked  by  ametropic  and  other  local  conditions,  that  no  character- 
istic eye-ground  expressive  of  the  disturbance  can  be  noted.  As  the  case 
mlvanccs,  however,  and  may  pass  through  the  stage  of  chorea  (?)  into  epi- 
lepsy (?),  the  fundus  oculi  changes  may  become  more  and  more  marked, 
until  at  last  the  jwculiarities  of  retinal  fibre  thickening  with  slight  peri- 
vasculitis, vessel  tortuosity,  and  incipient  red-gray  degeneration  are  finally 
establisluxl  as  the  visible  results  of  a  process  w^iich  has  been  taking  place 
within  the  intracranial  substance,  and  which  may  be  readily  seen  post 
mortem  by  careful  examination  with  the  microscojK?.^ 

Stanford  ilorton^  makes  the  curious  observation  of  apparent  obstnie- 
tion  of  retinal  circulation  in  the.  right  eye  of  a  young  woman  of  twenty 
ycare  who  was  suffering  from  migraine.  No  evidence  of  cardiac  lesion  was 
obtainable,  though  the  patient  had  had  chorea  for  several  years.  No  men- 
tion is  made  of  the  existence  of  rheumatism. 

Chorea, — In  ordinary  cases  of  chorea  during  childhood,  fundus  lesions 
have  Ikhmi  generally  regardixl  as  negative:  thus,  Gowers*  emphatically 
says,  atlcr  dcst»ribing  three  complicatcxl  cases  where  slight  optic  neuritis 
existed,  **  During  the  last  twelve  ycai's  I  have  examined  with  the  ophthal- 
moscojH*  a  larjre  number  of  castas  of  chorea,  but  have  met  with  morbid 
rhan*;t's  in  no  other  instance,"  ^  and  De  Schweinitz  in  a  later  communica- 


»  lu  this  ooniiootion,  lhoui::h  not  exactly  akin,  it  is  of  extreme  interest  to  note  the 
vh!iu<;t'«^  of  color  soon  by  Dr.  8.  Weir  Mitc^hoU's  patient  (quoted  in  Dr.  Edward  H.  Clarke's 
uullni^lud  os^iiy,  "  Vi.sions :  A  Study  of  False  Sicjht  (Pseudopia),"  1878,  p.  246),  who 
duriui;  a  M'Vfrv  illness  had  a  series  of  "  visions."  *«  Hrii^ht  green"  changed  to  "brown," 
and  ■•  N  ivivl  itMl"  iMM'amo  *'  black,"  as  her  general  symptoms  subsided. 

'  rhil.ub'lpliia  MfHlical  Times,  February  5,  1887. 

<*  Opbilmliuie  Uevi.'w,  March,  1800.  *  Medical  Ophthalmoscopy,  1882,  p.  172. 

*  On  |»;»v^e  ooS  of  his  ''  Manual  of  Diseases  of  the  Nervous  System,"  1888,  he  uses  these 
\kv»i\N:  •♦  lu  nu»>t  eases  (»f  chorea  the  ophthalmoscopic  appejirances  are  those  of  health.  In 
.4  iv\^  thoiv  i'.  optie  ni'uritis,  usually  slight  in  degree,  just  enough  to  be  unequivocal.  It 
y^k^nOA  :*\\iAy  \Nhen  the  eh<>n'a  is  over.  In  only  one  ca-^o  have  I  seen  considerable  neuritis, 
,,\';ijya'i4bK»  t<»  that  seen  in  a  case  of  tumor:  the  inflanmintion  passed  entirely  awav  with 
■JK  ^b-.Tv'*^  U  i'i  pn»bable  that  the  neuritis  is  related  to  the  cause  of  the  chorea  rather  than 
ii:«.\.  ■»  V  ibo  UK»rbid  pn>cess  in  the  brain.  Many  of  the  patients  had  considerable  hyper- 
uvwx^ik.  mkI  W  v4  known  that  this  condition  disposes  to  slight  neuritic  changes  in  the 
^|*».v>,  ckI  lUd^v  aid  other  intluences  in  leading  to  the  change." 
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tion^fresmts  the  ftillowing:  as  one  of  his  cooelosbns  :  **  Emhulfsmj  atrojiliy 
%tfthtdisk,  and  optic  Deiirids  niay  o^enr  during  or  after  attacks  of  chorea, 
but  appmraooea  in  the  fundus  oeuli  diai-sietcristic  of  the  disease  have  not 
heeti  found." 

That  these  wn<-hiRions  aiv  true  there  ran  lie  no  doubt,  but  curiously, 
madditioQ,  in  several  «ises  where,  tliruu^h  tlie  Iviuduess  of  Dr.  Wliartoii 
SnkliT  and  others,  the  writer  had  op]>ortau!ty  artorded  him  to  study  the 
rjT-^mnds  of  such  eases,  the  fuudti.s  In  nearly  every  instance  exaniinfxl 
{ifrvsi'uud  an  ajuK-aiunee  sininlatiug,  tlion^h  to  a  uiiuor  degree,  that  seen 
to  the  rye-ground  of  children  of  the  same  age  who  were  suffering  from 
«|itiefilio  6<»izurt55,  these  fuudns^eliangcs  hciut;  asso(Mated  with  a  dtMibtfnl 
hli>iiil-|iallur,  and  seemingly  so  pnuinimeed  and  fixetl,  even  ailer  cornel  ion 
i*f  refraction-error,  as  not  to  Ije  wliolly  explained  by  any  existent  ame- 
dtijiia.  This  coincitlonee,  i'or  at  present  it  must  he  &>  er>nsidcral  (sin ere 
iu»ifficicnt  materijd  has  as  yet  been  seen  from  whicii  to  draw  au}^  positive 
I  iSBcliiHion),  con  firms  the  writer  in  the  belief  in  the  close  rcvlationship — if 
I  Iv  may  !^i  term  it — between  migraine,  choi-ea,  epilepsy,  and  general  paralysis 
^_  of  thi*  insane  (temi>orary  and  pernianeut  cortex  irritation,  disintegmtion, 
B«od  death). 

P^  Aoother  curious  fact  in  these  cases,  not  exactly  appropriate  liere,  but 
!''  wlilch  the  writer  intends  to  explain  more  fully  in  a  more  suitable  ))lace, 
a  i*  a  derided  clonicisni  of  the  ciliary  mtisc^le  in  a  ivw  eases,  g^^'i^g  **'*^  ^^ 
Hippineitt  momentary  inci*eases  of  refraction.^ 

^m      The  two  cai^?s  of  embolus  of  the  central  artery  of  the  retina  swu  by 
VBvnuizy'and  Foc*rster  (quot* J  l*y  Gowers^)can  l>e  pt»ssil>ly  explained  upon 
theMjpp(mition  of  caixliac  diseaae,  w^hich  has  been  found  to  be  so  prevalent 
I      iDiRich  cas*^     Syra*8  case*  probably  Ix^loiigs  in  this  category. 
!  For  tlie  n»lief  of  any  eyt»-straiu  w^c  should  see  thai  every  ametropic  child 

,  Im  Its  refraction-error  thomughly  cjoriTcted  by  the  use  of  a  mydriatic, 
^^^Hj^can*  to  know  that  both  the  lenses  and  their  nionntings  are  piHij^'Hy 
^PVmrefully  readjusted  every  few  months.  The  Weir  Mitchell  plan  of 
||M-«i]re  may  be  made  of  gi'eat  use  in  these  cii&es,  together  with  short 
iif  judicious  movements  **  slowly  done  wiih  force  (fud  vompldely 
^  as  suggested  by  Seguin.^ 
In  «pite  of  Gowers's  belief^  that  *^  the  ap|5e^ranee  of  the  fundus  ocuH 
brtwf<efithe  paroxysms  is,  as  a  rule,  normal"  ^  in  epUepHy^  yet  it  is  absolutely 


I  *  ^rm  York  H^dicjU  Journal,  «Tune  2ft,  1BS8. 

'  Mi}QimtAry   les&eninjj  of  hyp'rnietrop'm,   reversal    into  inyopia^  and   increases  of 

1)9^  thmuirli  »n  ^nulf^s  and  fini<nint«  of  iijitii;mtai>ni. 
Rc»yal  London  Ophthiiluiic  Hospital  RffK>rts,  viii.  181. 
llwiUTil  Ophthiilm<>>i.-npy.  1882,  p.  171. 
YA'tnUir^h  Modlt-nlJiHirnul,  Mutdi,  1888, 
Tiiim  York  MkIjcjiI  Jmiritwl,  April  5,  1890. 
ir«ik«l  Ophthttlmoscopy,  I882»  p.  172. 
V      '        n  in  the  tott,  tlio  uittiior  modifleis  this  statomcnt  by  the?  followincf  words: 
w^Tlfc*  iilon  fruiu  the  uonntii  blaU?  of  Ihe  fujjJus  wJikh  bus  ^eemed  lo  me  fiXKjuciit 
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certain  that  if  a  scries  of  careful  observations  be  made  in  any  variety  of 
this  disease,  a  type  of  eye-ground  will  soon  manifest  itself  to  the  observer, 
this  being  the  more  pronounced  in  those  cases  where  the  seizures  have  taken 
place  over  a  long  period.  Not  only  has  the  peculiar  condition  been  found 
among  adults,  but  it  is  plainly  manifest  in  younger  subjects.^ 

The  nerve-head  appears  dull  red-gray,  whilst  its  edges  are  hazy  and 
hidden  above  and  below  by  a  fine  (sometimes  coarse)  retinal  striation  which 
extends  far  out  into  the  jx?riphery  of  the  fundus.    Both  the  arteries  and  the    . 
veins  of  the  retina  are  tortuous  and  a  trifle  large  in  size,  whilst  the  vessel    , 
walls  api)ear  thickened.     The  choroid  itself  seems  somewhat  disturbed.    ] 
This  picture  is  so  constant  in  varj'ing  degrees,  and  is  seemingly  so  uni-    ; 
formly  in  direct  relation  with  the  gravity  and  the  number  of  the  paroxysms^    i 
that  it  can  be  only  considered  as  the  visible  ophthalmoscopic  result  of  a 
similar  condition  in  the  related  cerebral  cortex,  which  may  be  seen  post 
moi'tera  in  these  subjects  by  careful  study  with  the  microscope.^     Knies* 
has  since  found  identical  changes  in  the  retina  and  optic  nerve.     As  most 
of  these  cases  were  idiopathic  in  type  where  post-mortem  examination  failed 
to  reveal  any  gross  macroscopic  lesion  of  either  the  intracranial  or  the 
ocular  contents,  but  where  the  microscope  showed  signs  of  cortex  irritation 
and  inflammation,  with  similar  changes  in  the  retina,  it  must  be  conceded 
that  the  slight  and  easily-overlooked  intraocular  expressions  noted  bore  no 
relation  whatever  to  the  secjuehe  of  old  syphilis,  such  as  choroiditis,  chorio- 
retinitis, etc.,  or  to  the  results  of  coarse  organic  lesion  of  the  brain,  sudi  as 
neuro-retinitis,  retinal  hemorrhage,  etc. 

Moreover,  Norris  *  says,  "  In  several  of  the  chronic  cases  which  the 
writer  has  had  an  opportunity  of  examining,  there  has  been  a  low  grade  of 
atrophy  of  the  disks,  with  concentric  limitation  of  the  field  of  vision.'*  In 
confirmation  of  this  latter  statement,  the  present  writer,  in  an  analysis  of 
the  ocular  symptoms  obtainable  in  epilepsy  in  the  male  adult,*  has  found  the 
visual  fields  for  form  and  color  reduced  to  from  one-thiixl  to  one-twentieth 
of  normal  areas.  Both  Allbutt  and  Bouchut  hold  that  the  disks  appear 
congested  during  the  "  interparoxysmal  state.''  Kostl  and  Memetschek's 
assertion  ®  of  the  c<jmparative  frequen(;y  of  spontaneous  venous  pulsation 

is  an  unusual  equality  in  size  of  the  retinal  arteries  and  veins.  The  latter  are  not,  as  a 
rule,  larger  than  normal,  and  the  arteries  appear  as  if  lar^e  from  a  lax  state  of  wall." 

1  Through  the  kindnass  of  Drs.  Isaac  N.  Kerlin  and  A.  W.  Wilmarth,  the  present 
writer  has  been  enabled  for  the  past  two  years  to  engage  in  studios  upon  this  and  kindred 
subjects  at  the  Pennsylvania  Institution  for  Feeble-Minded  Children  at  El wyn,  Pennsyl- 
vania. As  soon  as  the  rooonls  &tv  sufficiently  complete  for  proper  generalization  they  will 
be  published. 

'  See  Second  Annual  R-port  of  the  Pathological  Department  of  the  State  Hospital  for 
the  Insane  for  the  South-eastern  District  of  Pennsylvania,  by  Drs.  Francis  X.  Dercuin  and 
Ida  V.  Reel.     Published  in  Seventh  Annual  Report  of  the  Hospital,  188G. 

^  La  Semnine  Medicale,  June  13,  1888. 

*  Pepper's  System  of  Medicnne,  vol.  iv. 

»  Philadelphia  Medical  Times,  February  6,  1887. 

«  Prager  Vierteljahrschrift,  SS.  lOG  u.  107. 
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haf  OQt  Iwn  sabstantmted  by  so  careAil  an  t>bserver  as  Gowers  ;  ^  it  Js  like- 
certain  that  in  n  hirge  nuiiiIxT  uf  ni>tings  of  atsc'S  which  have  Ijcon 
ttiloudy  aixl  paia^takiiigly  studictl  by  the  present  wriler  thci'e  catmot  be 
fxmd  i  mgle  record  of  such  a  8vm]i(ofiK 

During  the  ci>nvulsive  seizure,  L»jilitlialmo:H*opie  examination  is  s<j  diffi- 
<nlt  that  diverse  opinions  have  K>een  sediilongly  contendtxl  for  by  vnriouji 
obeervfm  Pallor  bais  been  the  nioi?t  frequent*  us  nutt^  by  II u^hlings 
Jackaotiy'Schreiber/ and  Arlidge/  whilst  both  congestion  and  pallor  have 
hinj  rpcogiiixcd  by  A II butt*  Jn  the  tonic  stage  of  the  paroxysm  Gowers* 
Iwwitifxtl  inerca.sc  in  both  size  and  darkorjss  of  the  retinal  veins.  In  one 
cue  Mfti  by  the  present  writer,  where  a  convulsive  seizure  ensued  during 
dl«  tinw*  that  the  eye-ground  of  an  epileptie  patient  was  being  studitnl  by 
lb(*  rlimi  method,  an  imi^rfeet  view  of  the  fundus  ocnili  was  obtained 
duriftf^  the  eyaootic  stage,  which  not  only  revt^aled  a  quf^tionable  increase 
b  <ia»  of  the  retinal  vessels,  but  also  gave  a  doubt hd  enlargement  of 
iht  sixe  of  the  entire  details  of  the  fundus;  this,  if  correct,  may  be  at- 
tributed to  a  possible  tonic  cnntraction  uf  tlie  ciliary  muscle  during  the 
getirml  tonic  sj>asra,  whicli  prcducsed  a  temporary  increase  in  the  eonvexity 
iif  Ike  erystalbne  lens,  with  apparent  enlargement  of  tl»e  ophthalmoscopic 
ioip'. — Q  s<:»lntion  of  a  pmblem  akin  in  a  measure,  though  proUibly  more 
pbufiible,  to  that  suggesti^  by  Knics^  to  explain  tlie  apparent  change  in  the 
dm  of  the  retinal  vessels.*  Finkelsteia,*  who  has  studied  the  fields  of 
immediately  following  epileptic  seizures,  has  found  some  very  curious 
'•liiiterestingt€*mporary  changes  in  oitler,  size,  and  |)erversiou,  and  believes 
tbit  tht-se  fKHUjliarities,  in  assoc^iatiou  with  sc^me  similar  conditions  of  ordi- 
hmt  color-perception,  may  pmve  of  value  in  the  ditjerential  diagnosis  of 
Inie  and  simulated  epilepsy. 

The  eye-giTKimU  in  idiocy^  which  are  now^  being  studied  by  the  writer, 
kail*  ia  a  cansiderable  numl>er  of  instances  given  characteristic  i*ougenital 
tCKumalies  with  pictures  of  products  of  inflammatory  chauge. 

The  mental  grade  of  imbmlibf — /./^,  tlie  ability  of  the  subjetl  to  make 
utatinued  use  of  the  eyes  lor  prolonged  near  work — seeras  to  bi^ar  greatly 
n\nm  the  condition  or  a|>p«n*imce  of  tlie  fundus  oculi,  lu  the  lower  grades, 
ift'bm*  mentality  is  of  such  a  i*liaracter  that  the  eyes  are  st^dom,  if  ever, 
wrf,  the  fitndus  in  most  instances  fails  to  preseut  those  changes,  such  as 
** dirty  rrd-gray  apjx^arance  of  the  o|itir  di:^k  ;  irregubirity  of  physiological 
cxcaviitioQ;    oon-visibility  of  the  superior  and  inferior  portions    of  the 


»  Mt'dical  OphthalmoBcopyt  1882,  p.  173. 
'  Lanrrt,  F«bruttry  17,  1871 

•  UeWr  Vi«nind<'runKi*ii  <ies  Aiigenbmtergrundes,  1878. 

•  W<Mt  Hiding  AAylutri  KopnrtA,  i, 

*Ori  tiM'  \^^it*tf  lUi}  Ophihiilmojcope,  r871 

•  Mixlteiil  i  »pUt!j»UiiHw;(»pyt  l^J^^,  p.  m. 

'  8iUanjy:*l>r^richt  il**r  llekk^lberi^.  OpiHh.  tJescUscha^j  1B77. 
•H«!  OiiWtTft'H  MM<liciil  Uj>hUmlmo&copy,  p.  174,  cd.  of  1882. 
'  Ituuguml  DUM^rtittiuii,  1887. 
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scleral  ring ;  absorbing  conuses  in  all  of  their  varieties ;  increase  in  density 
and  thickening  of  the  retinal  fibres;  opacities  of  the  vascular  lymph- 
sheaths  ;  disturbed  states  of  the  choroid ;  and  gross  errors  in  astigmatism, 
with  changes  in  indices  of  refraction,"  ^  which  are  so  ordinarily  found  in  the 
abusal  eye  of  the  mentally  healthy  at  the  same  age.^ 

The  case  is  far  different  when  the  little  })atient  has  been  placed  in  the 
highest  grade  of  school  training.  Here  not  only  do  we  see  the  abused 
tissues  of  the  overused  eye  of  childhood,  but  we  find  tliat  the  changes  in 
refra(»tion-error,  with  all  the  consequent  fundus  peculiarities,  are  much  more 
prevalent  and  pronounced  tlian  among  the  mentally  healthy  placed  under 
the  same  condition  of  school  hygiene. 

Spinal  Cord  ami  Covcrinf/s, — Contrary  to  common  belief,  acut€  inflam- 
mation of  the  spinal  coixl  proper  {myelith)  has  most  certainly  at  times  eye- 
ground  symptoms  associatcnl  with  it.  Noyes^  gives  a  remarkable  instance 
in  a  young  man.  Steffan,*  Erb,*  Chisolm,  and  Seguin  have  all  seen  cases. 
The  intraocular  symptoms  are  described  as  low-grade  optic  neuritis,  a^sso- 
ciated  with  all  degrei»s  of  lowering  of  c^entral  vision  and  decided  though 
changeable  diminution  in  the  visual  fields. 

Sharkey  and  Lawford  ®  add  a  case  of  acute  optic  neuritis  with  acute  in- 
flammation of  the  spinal  cord.  Their  case  (in  a  seventeen-year-old  girl), 
which  happily  embraced  both  an  extended  clinical  history  and  a  most  care- 
ful study  with  the  microscoix?  of  the  involved  tissues,  showed  intense  in- 
flammation of  the  optic  disks,  nerves,  and  chiasma,  with  a  less  involvement 
of  the  tracts,  whilst  the  adjacent  meninges  gave  slight  evidences  of  inflam- 
matory change. 

According  to  some  observers,  spinal  concussion  has  been  productive 
of  failure  of  vision.  Allbutt,^  who  Ixjlieves  in  an  association  between  the 
two  conditions,  attributes  the  fundus-lesions  to  the  effects  of  meningeal 
disturbance.  Xoyes®  relates  a  case  in  an  adult,  where,  after  the  receipt 
of  a  sudden  and  severe  blow  upon  the  lower  end  of  the  spine  causing 
intense  pain  at  the  base  of  the  skull  and  along  the  spine,  there  were  de- 
fective vision  and  contracted  fields.  Ophthalmoscopically,  "there  was  ex- 
treme hypcraMuia  of  the  optic  disk  both  in  the  large  and  small  vessels." 
He  believes  that  a  paralysis  of  the  fibi*es  of  the  sympathetic  might  well  be 
assumetl  as  the  cause  of  the  vascular  dilatation.  Erichsen  *  asserts  that  in 
the  vast  majority  of  cases  unattcMided  by  fracture  or  dislocation  there  was 
distinct  evidence  of  visual  impairment.     Examination  of  his  cases  shows 

*  Scr  Truns:\ctii>n<  of  the  American  Ophtlmlmologioul  Society,  1887. 
"^  Tills  in  truo  even  in  tlio  adult  iuil)Coik*  of  thu  sunie  j^rade. 

3  ArchivL's  of  Ophthaliiioloi^y,  lyso,  ii.  191). 

*  Sit/iiui'-sbericht  der  IIoidelb<M-<4.  Ophthalinologischor  Gobcllachafl,  1879. 

*  Archiv  fiir  rsychiatrie,  x.  14(5. 

«  Transaction^  of  the  ()j>htlialino|o;ri(.jii  Society  of  the  United  Kingdom,  i.  240. 

^  The  Ophthalmoscope  in  l)i>ea><s  of  the  Nervous  Sy.-tom  and  of  the  Kidneys,  1871. 

^  A  Text-Book  on  Dix-ascs  of  the  Eye,  1S9(>,  p.  GOl. 

*  On  Railway  and  Other  Injuries  of  the  Xervous  System,  1875. 
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tfcil  virion  was  inif^iRtl  in  about  oiie-so vent  h  of  the  total  number*     Neces- 
«rili  this  pmportion  iniiiit  Ix*  aeLvptixl  mm  (/rano  mtlw,  ii|Min  aceount  of  the 
ooiiabn  of  careful  ophthalmic  exaniiimtiun  in  tlie  greater  munber  of  his 
I      rooofded  and  quoted  in8tanct?s. 

I  The  svinptoms  generally  coniplained  of  arc  a  s[x^."ies  of  hememlopia, 

I  nnralar  asthenopia  and  inmitlieieney,  and  double  sight,  fblloweil  bv  mu8inae 
■  valitaotes  and  etjlorcd  vbion.  Conjnnetival  cungeation  has  also  Wen  nott^J. 
H  Ai  all  tliese  itiuditions  are  snijjeetive,  eare  must  be  taken  to  aseeiiain  that 
B  tlM-rr  ts  DO  malingering,  (Specially  in  eases  of  young  hystericiil  pervious. 
^  (Xitfnl  teste  for  all  manner  of  dea^ptioii,  w  it li  close  examination  and  eon- 
iklcfutioi!  of  every  relattxl  (iphthahiik-  syni|jtoui,  should  he  made  l>efore  any 
OfiiaioD  is  given  iis  to  the  relation  of  doubt i\il  eause  and  apparent  effeet. 
(Sfr«octiou  on  malingering,)  Thorburn,'  afler  a  eoinparison  of  some  fresh 
ini'^cstipitionis  with  the  past  eoiiehisions  of  otliei*s,  says,  ''  From  the  above 
iOtunian'  we  are  led  to  the  eoneluj^ion  that  tlie  oeeiirreUL'e  of  4»ptie  neuritis 
iifxtmnely  rare  iu  die  cases  formerly  describtd  as  eoneussion  <d'  tfie  spine, 
tad  tliat  even  when  present  there  is  no  indiaition  whatever  that  it  hears 
rvktioniJiip  to  a  lesion  of  the  spinal  eord/'  He  1ms  no  taith  ^  in  the 
of  tbe  intmueular  disease  with  a  doubtlul  spinal  traumatism 
to  Tliorowgootrs  observation;"'  whei*e  **dioked  disks''  a]i}M.'arid  iu  a  young 
beiltfay  girl  tw*elve  ycai^  of  age,  one  montlj  after  a  blow  rec*eivcd  upon  tfie 
lower  part  of  the  baek,* 

Pbilip  C.  Knapp*  has  written  a  most  careful  paper  upon  the  whole 

Tbe  patholtjgy  and  etiology  of  Fnedvekh^ai  ataxia   are  still  obscure. 

irding  lo  Fricilreieh,'  Mubius/  Grasset,*  and  others,  it  ib  merely  a  species 

dorsidis  censed  by  primary  degenemtion  of  the  j)osterior  eoUinins 

Wmi  with  secondary  meningitis.     BourneviUe"  ami  Koss,'^  however, 

iate  it  Willi  insular  sclerosis,  whilst  Gowei-s  "  finds  a  correlation  between 

lUid  alaxie  paraplegia. 

Ill  lJi«  probably  the  only  ordinary  ibrm  of  taljes  dorsalis  seen  in  ehild- 

^  intratrcular  signs  of  8i*nst>ry  disturljance  have,  according  to  the  most 


*  A  Conirilmtion  to  the  Sur^m'  of  the  SpiDRl  Cortl,  1889,  p,  182. 

^Trti»*«riif'ii.«  nf  the  CUnicHl  Society  of  London,  ISTfi,  p.  80. 

kfM  ditturWl  iii«n«truiil  func'tion  h»ivo  been  n  fai'tor  in  the  production  of  the  optlc- 
r  rfcance  ? 

*  li4»«ton  Medictil  und  Sunflcal  Joiiraah  November,  1888. 

*  '.  Art'biv,  lB*i8,  xxvi, 

Jnhrbii<b*'P,  T«84. 

i|"»  Miibulies  clu  Systt*me  nervtrnx,  1881. 

-tir  tjiK'ljuc^  Points  ik>  la  Sciom^e  en  Flaq«e«  distomindes,  1869. 
"  njind«H*K>k  trf  tbe  l>iHHk-e!«  of  the  Nervous  Syaeiijj  1B85|  p.  627. 
**  A  Miinuml  of  Di*eii^ci*  of  the  Nervous  System,  18SB, 

^  A*  ui  fttopplion  t<t  tbix  rule,  *ee  rii»e  m  ten  yeai-s  of  ftf^e  by  Eulenberg  (Roas^  Dlf^eaMi 
» Kenrou*  8y »teni ,  p .  2 13 ) .  A notb e r .  f lo in  E r b '^  p mc ti ce  ( Z i em is^en *i  Cy fkip«'d i a ,  x ii i . 
[li  i|iuifc«d  by  tinkler  (Mixiiiiil  New*.,  July  4,  IfcfBo), 
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careful  analyses  of  re(»orded  cases  by  Griffith/  been  very  rarely  seen,  if  a^m 
all.     Out  of  one  hundred  and  forty-three  cases,  he  found  ophthalmoscopi  S^ 
examination  noted  in  thirty-eight  instances,  and  in  none  of  these  were  thenrM 
any  (changes  of  importance  except  in  Power's  cases,*  in  which  the  disk^^i 
were  rather  white,  and  in  one  of  Seguiu's,^  in  which  there  was  "  partia^a 
atrophy  of  both  optic  nerves."     Continuing,  he  says,  "The  condition  oMcr* 
the  color-fields  might  prove  of  interest  in  showing  the  possible  relation  oftfl 
the  disease  to  locomotor  ataxia.     Very  little  has  been  done  in  this  direc^*- 
tiou,  though  Oliver  made  a  careful  examination  of  one  of  Sinkler's  cases  ^ 
and  found  narrowed  fields,  leading  him  to  believe  that  there  existed  ocular 
changes   allied    to   those  of  tabes."      In   this   instance,  which  was  mos^ 
carefully  studied,  the  writer  found   incipient  optic-nerve  degeneration,  as 
evidenced  by  the  ophthalmoscope  and  shown  by  slight  subnormal  oolor- 
p(»rception  for  green,  with  marked  contraction  of  the  visual  fields,  more 
pronounced  on  the  left  side.     These  sensory  changes  in  association  with  a 
pronouna^d   horizontal   nystagmus  induced  him  to  conclude  that  he  was 
dealing  with  ocular  conditions  which  were  related  to  some  peculiar  form  of 
locomotor  ataxia. 

Through  the  kindness  of  Dr.  J.  P.  Crozer  Griffith,  and  with  the  assist- 
ance of  Dr.  H.  W.  Cattell,  the  writer  has  been  able  to  study  the  ocular 
conditions  of  two  of  the  personal  cases  mentioned  in  Dr.  Griffith's  "  Contri- 
bution to  the  Study  of  Friedreich's  Ataxia"  (supra).  In  the  case  S.  J.  he 
was  enabled  to  verify  Dr.  TurnbulPs  original  statement,  "The  result  of  the 
ophthalmoscopic  examination  of  the  eye-ground  .  .  .  was  entirely  nc^tive." 
In  the  third  case  (Annie  C),  where  Dr.  Turnbull  two  years  previously  had 
reported  "  ischajmia  of  the  retina  and  venous  pulsation  in  both  eyes,  but  no 
other  alteration  of  the  eye-grounds,"  there  was  decidedly  less  capillarity  to 
the  temporal  portions  of  the  optic-nerve  substance,  though  the  disks  ap- 
pi^ared  otherwise  healthy;  this  loss  of  capillarity  being  more  pronounced  in 
the  left  eye.  Vision  with  the  right  eye  was  reduced  to  two-thirds  of  nor- 
mal, whilst  that  with  the  left  eye  was  but  one-third  of  normal.  Fields  of 
vision  for  form  were  contracted  to  one-fifth  (right)  and  one-sixth  (left)  re- 
spectively ;  there  being  a  series  of  indentations  in  the  periphery  of  the  color 
areas,  esptnially  down  and  in.  Tension  was  normal  in  each  eye.  Media 
were  clear. 

It  would  be  both  interesting  and  instructive  to  have  a  careful  ophthal- 
moscopic rcM'ord  with  a  painstaking  perimetric  examination  made  in  every 
case  ialling  under  observation,  so  that  if  the  optic-nerve  changes  be  constant 
they  may  he  included  in  the  symptomatology  of  the  disease. 


1  Transaction.^  of  th'"  ('01100:0  of  Physicians  of  Philadelphia,  February  1,  1888, 
«  St.  liartholon lew's  Hospital  Reports,  1882,  p.  305. 

'  Now  York  Medical  Record,  March  13,  18^6,  and  British  Medical  and  Suigical  Joop- 
nal,  October  15,  1885. 

*  Philadelphia  Medical  News,  July  4,  1885. 
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III  kdei*al  sderoms  oplidialmo.st^opic^  diangi'S  are  said  by  Gowcrs  *  to  be 
vwy  ran*.  He  iieverthek'ss  uutos  an  instance  of  repeat<xl  transient  attac^ks 
•f  amblyopia  followed  by  optic-nerve  atroi>liy  ;  the  symptoms  appearing  in 
mt  atlult  male  wli<>ni  he  anpposetl  to  Ixi  suftering  from  the  disease.  In  a 
atoiteen-year'-clfl  girl  seen  by  die  writer  tlirougli  tiio  courtesy  ol*  Dr.  G.  Bet- 
loll  Ma^ey,  repeated  ophtbalnioswpie  eji:aini nation  extend in|r  over  seveml 
jWKsdiQWod  that  the  right  optic  nerve  continued  sligbtly  the  healthier  in 
■pfwtnyice*  and  gave  somewhat  better  visual  ix^gults  tliruugh  tlie  entire 
fmoi;  though  the  visual  aeuity,  eolor-pereeption,  and  vij^^ual  fields  of  the 
kA  ere  w-ere  always  but  slightly  below  nornial. 

I'iu4(imfied  Neuroses, — As  kereffilanf  cfptic-ncri'f  airophif  is  gigoifieaut 
of  Ji  form  of  lesion  which   most  certainly  appcam  to  be  associated  with 
kcfedfty,  there  can  l^e  uo  doubt  of  the  correctness  of  the  use  of  the  term 
io  liiis  Ofinnection.     As  early  as  1817  it  was  rwognized  by  Bt^er,^  who  gave 
idt-iailed  account  of  three  generations  in  whom  the  females  became  blind 
aboot  the  time  of  menojiause,  and  where,  curiously,  the  brunettes  of  the 
fknuly  were  those  affected.     Travers^  instances  another  series  in  two  gener- 
j  itioDS,  whilst  Sedgwick  *  gives  a  most  peculiar  family  grouping,  where 
I  the  blimlness  appeared  at  sixty  in  tlie  father  and  where  tlie  sons  became 
Bively  earlier  and  earlier  affected.     Haljci^hon*  gives  an  exhaustive 
30t  of  the  literature  and  a  rt'smnt^  of  a  large  numl>er  of  ]7ers*_aial  in- 
Four  generations  of  the  disease  are  noted  liy  liaswell.*    Wardrop^ 
that  he  has  **  known  seveml  instanw^s  of  this  kind.'*     Weller*  cites  an 
dug  example  where  an  autopsy  showed  that  the  **  medidlary  mat- 
'  of  [the  optic]  nerves  had  been  comi>letely  removed.' *     Tliomseu's  ^  case, 
t  developed  melancholia  later  in  lite,  is  interesting  by  reason  of  a  suiJ- 
8e\*enteen  years*  remission.    Jacobson^^  attempts  to  explain  the  condi- 
tn  a  child  bom  of  a  seemingly  normal-eyed  mother,  as  dependent  upon 
iotra-uterjue  patliological  proeess  that  had  disturbed  the  already  tin- 
optic  aer\*e.     Leber  (ha.  ciL)j  ^vho  has  given  us  a  systematic  study  of 
t  whole  question,  bt^ieves  that  a  |K^*uliar  neuropathic  tendeuey,  such  as 
jMunJgias,  dizziness,  aniesthesias,  and  even  epiieptiform  seizures,  exists  in 
lliese  cases.     He  tliinks  that  it  general ly  manifests  itself  a  short  time 
aijoleseenee,  though  it  has  been  observed  cpiite  early  in  life,     Con- 
linity  does  not  seem  uec^essary,  ajnl    in   fact  it  is  not  usually  found. 


•  Modlcftl  Opbth«lmoK}opy,  1882,  p.  US. 

•  Lnhre  von  ilon  Augonkninkheiten,  etc.,  1817,  iu  442. 

Sk*  LetxT  »  paptiT,  Aruh'iv  I'lir  Ophlhiitiuolni^H-,  xvii   2,  S.  24')> 
Moilical  TiiuL**  iind  Gaxtttt*^  March  22,  \m2, 
»  TmfMkttCtlon*  of  the  (Jplitlmlmol^gKrul  Society  of  th**  United  Kingdom,  viii.  190. 

•  BntUh  M.mJicaI  JiMirnHl,  DiscwmbiT  3,  18&7. 

'  1L*M:iy3  on  the  Morbid  Aimtoniy  «jf  the  Human  Eye,  1818,  li.  189. 
>  M*oual  of  the  DUoft^eA  of  the  Uurrmn  Ey^s  1821,  ii.  79, 
^Muncbvn^r  Mi'diciiiiscbe  Wtwhenscbrift,  Maix'h  27,  1888. 
f  Ctiitmlbltttt  far  pruktische  Augeuhellkund'*,  DocL"uib*5r,  1887. 


204  OPHTHALMOSCOPY:  SYMPTOMATIC  DISORDERS. 

Norris^  has  had  the  rare  opportunity  of  making  a  most  careful  ophthalmo- 
scopic stiidv^  of  seven  cases  (four  boys  and  three  girls),  the  children  of 
an  unaffected  mother  who  was  the  sister  of  two  affected  brothers  and  one 
unaffwted  sister,  the  grandmother  of  this  generation  being  affected.  His 
youngest  ease  ai)ix'arc»d  in  a  seven-year-old  boy ;  the  tendency,  as  shown 
in  Sedgwick's  series,  being  that  the  younger  children  should  be  attacked 
the  earliest. 

Most  writers  look  uiK)n  the  disease  as  one  manifesting  itself  about  the 
time  of  puberty,  whilst  others  have  failed  to  recognize  it  until  later  in  life. 
Littell*  notes  an  instanc^e  where  "  four  or  five  children  in  one  family  were 
born  blind,  the  parents  themselves  enjoying  perfect  vision." 

The  subjective  symptoms  are  quite  characteristic :  more  or  less  frontal 
headache ;  dizziness ;  attacks  of  "  fogging  of  vision"  during  perspiration, 
without  watering  of  the  eyes ;  various-colored  phosphenes  (red  and  blue 
stars,  etc.)  appearing  in  the  centre  of  the  visual  field ;  gradual  diminution 
of  power  of  ctMitral  vision  ;  oi'ular  pain  uix)n  exposure  to  light;  visual  fields 
markedly  and  irregularly  contracted,  with  varying  sizes  and  densities  of 
central  scotomata ;  gradually  decreasing  normal  color-perception,  passing 
through  the  various  colors,  green,  red,  blue,  and  yellow,  until  at  last  uotliing 
but  equal  intensities  of  color  are  laid  side  by  side,  without  reference  to  tint.* 

Ophthalmoscopically,  the  changes  in  the  optic  nerve  which  are  so  well 
described  by  Norris  (ttupra)  may  Ix)  summed  up  as  follows:  "  1.  The  stage 
of  cloudy  and  (Cilematous  swelling,"  where  the  disk  is  still  capillary  and 
hazy,  its  normal  outlines  partly  or  entirely  hidden,  and  its  substance  slightly 
swollen.  "  2.  That  of  lymph  reflexes,  where  the  haze  and  swelling  have 
lessened,  and  the  disk  has  become  slightly  grayer."  In  this  stage  there 
appear  numerous  silvery  and  yellowish-white  reflexes  situated  in  front  of 
the  retinal  vessels,  mostly  marked  in  the  macular  region,  which,  according 
to  the  author,  are  "  probably  i)artly  due  to  capillary  vessels  of  the  retina 
which  have  iKH^ome  visible  by  the  thickening  and  clouding  of  their  walls, 
partly  to  the  enlargement  of  the  lymph-channels  of  the  retinal  tissue." 
"  3.  That  of  general  death  of  the  nerve-tissue ;"  here  the  reflexes  lessen, 
the  retinal  vessels  dwindle,  and  the  tissue  of  the  disk  gradually  becomes 
atroi)liic  and  assumes  a  greenish  tint. 

It  will  thus  l)e  seen  that  its  early  recognition  in  children  depends  upon 
carefulness  of  clinical  study  and  the  understanding  of  slight  but  significant 
changes  in  tlie  fundus.  From  what  has  Ikk^u  said,  it  is  fair  to  assume  that 
the  disease  is  as  truly  ])rogivssive  in  its  early  stages  as  later  on,  when  even 
almost  inconijH'tent  study  cannot  fail  to  expose  its  existeiujc.  The  child  of 
seven  or  eight  years  is  as  truly  a  suiferer,  and  in  need  of  as  much  hygiene 


*  Tran-artion>  of  th<'  Aineriran  ()ijhthaliii<)l«)c:ical  Soc^iety,  v.  602. 

2  Manual  of  tbo  I)i>eaH'>  of  tlu*  Eye,  184«>,  p.  215. 

^  This  series  of  color-fhaiii^e  ami  lo.sis,  whicli  tin*  writer  has  boon  so  fortunate*  as  to 
study  in  Dr.  Norris's  i^roiipintr  of  t'aM«s,  is  exc(?cdinu:ly  intcrcstinir,  and  is  of  value,  in  the 
pathological  sense  at  ]ea>l,  in  the  study  of  the  evolution  of  the  color-sense. 
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to  endeavor  to  prolmis^  the  life  of  one  of  its  most  valuable 
roan  of  fifty  years.  Tlie  child  of  tlirce  or  fi\'e  years  belong- 
ng  to  such  a  family,  evea  thouj^h  not  presenting  any  niacros<?opic  signs  of 
fUaanti)  our  ordinary  instrimients  of  prwihion,  is  even  more  to  Ix^  protected 
mad  (ami  for,  ia  the  hojx^  of  avertiu^r  stieh  a  mlaniity,  than  ilu\  one  of 
aUrrvitir^  The  eonditious  seen  in  youth  are  just  as  indicative  of  this 
tmriblf  beirl<K>ni  as  are  the  grossc^r  lesions  and  their  more  dire  consequences 
mkcn  found  in  the  related  adult.  Early  yoirth  and  iniancy  are  the  only 
tiforsin  the  individuars  life  when  we  may  hope  bv  most  careful  and  even 
fxifnifnlrnary  regimen  and  studied  propliylaxis  to  mitigate  or  suppress 
tbe  nmii Station  of  this  dread  disoixler.  As  i*ach  year  in  life  is  passeil,  the 
|n«tf*r  the  changc\s  become,  and  the  less  likelihood  is  there  iSir  n-pair  or 
IfttaBieiii  of  eoudition.  What  its  true  pathology  may  be — axial  neuritis 
oriraMrnilar  disturbance — autopsy  will  alone  show.  So  far  we  are  in  tlie 
iwk.  Many  theatrics  might  be  prop*.>s»_Hi,  each  holding  a  graiti  of  truth,  but 
ibr  knife  and  the  microscope  can  alone  give  the  answer. 

8tnThnine,  as  advocated  l>y  Mooi'en,  Ijcber,  and  Norris,  probably  acts, 
ai  the  last-named  author  states^'  l>y  increasins:  arterial  pressure^  so  as  to 
jrit' greater  flow  of  nutriment  tlirougli  shrivelled  ojitic-nerve  eapillaries. 
Whether  it  he  true  or  not  that  twophl/ifdmie  goitre  has  its  pathogenesiB 
I  ID  the  cerebral  mass,*  yet  acconling  to  (towers^  the  fundus  in  this  disease 
Ik  with  the  exeeptiou  of  arterial  jHilsatiou  aji<l  ceilcma  of  the  disk,  usually 
normal  ;  elsewhere*  he  says  that  *'the  retinal  arteries  participate  in 
gefieral  aiterial  dilatation  which  twcui-s  so  uniformly  in  the  disease 
i  ti  a^rilied  to  a  jKimlysis  of  the  sympallietie  vaso-niotor  iibrc»s."  Berry  * 
Uiat  in  bis  ex|>erience  "  pulsation,  at  any  rate,  is  unieh  less  frequent 
dial]  U  assumed  by  some  writci*s  on  this  Bubjtx't,  and  than  might  prbaps 
be  expected  fiYjni  the  evident  want  of  touc  in  the  arteries  u{  the  head  and 
1^  excited  folate  of  the  heart's  action."  Norris*  says  tliat  ^*  oplithahno- 
flcit|Me  examination  usually  shows  a  slight  thickening  of  the  fibre-layer  of 
ibe  rrtina  in  and  around  the  disk,  with  dilatation  and  tortuosity  of  the 
vricts  a  state  of  aifairs  wdiich  may  otlen  be  fairly  attributed  to  a  venous 
ita»»  caused  by  the  swelling  tissues,''  He  further  remarks,  **  In  addition 
to  flics^  symptoms,  there  is  sometimes,  *ts  Bei'ker  has  pointed  out,  a  dila- 
luiiim  of  the  arteries,  which  may  almost  espial  the  veins  in  calibre.  At 
timea  there  is  an  arterial  pulse/'  This  arterial  pulsation,  which  has  been 
i  and  descril>€tl  by  Becker,^  is  lx>th  spxmtancous  and  variable. 
lu  an  analysis  of  thirty-two  cases  of  Graves's  disease  occurring  at  the 


^  TmnwirUons  of  the  Amencon  Ophthulmubgie«l  Society,  1882, 
'  Sw  nrtickby  Leplwinc,  Gazette  dcs  Hopitivux,  1889,  No.  6, 

•  Mnnunl  of  Discii*<>*  of  the  Nervous  System,  1888,  p*  811. 

•  M<^ic»l  Ophlhahrioscopy,  1882,  p.  170. 

•  Dlaciue»  of  the  Ey€»  1889,  p.  886. 

•  Pi»PP«t'*  System  of  Medicine,  vol.  iv. 
T  Eliuischc  Muni&t«bUtter,  January,  1880. 


206  OPHTHALMOSCOPY:   SYMPTOMATIC   DISORDERS. 

Manchester  Royal  Eye  Hospital,  Hill  Griffith '  found  but  three  cases  under 
twenty  ycars,^  in  one  of  which,  although  the  eye-grounds  were  designated 
as  normal,  with  no  arterial  pulsation,  yet  the  disks  were  hypei'SBmic.  Spon- 
taneous arterial  pulsation  was  not  found  in  a  single  case.  West*  denies 
any  retinal  changes  "  except  some  fulness  of  the  veins  in  a  few."  Lang 
and  Pringle*  give  a  case  in  a  fourteen-year-old  boy  whose  fundus  was  said 
to  be  normal. 

There  can  be  no  doubt  that  in  the  majority  of  eases,  when  carefully 
studied  with  the  upright  image,  there  can  Ikj  detected  a  tnie  venous  stasis, 
associated  with  pronounced  retinal  striation.  In  some  instances,  where 
there  is  but  little  associated  intraocular  change,  this  venous  tortuosity  and 
dilatation  may  be  fairly  attributed  to  general  vascular  disturbance, — thus 
forming  an  intraocular  guide,  as  it  were,  to  the  condition  of  the  patients 
In  the  notes  of  the  few  examples  that  the  writer  has  seen,  there  is  no  record 
of  spontaneous  arterial  pulse  or  enlargement  of  the  arteries.  These  fundus- 
changes,  of  course,  need  no  special  treatment,  as  they  merely  represent  some 
of  the  minor  and  least  important  symptoms  in  the  disease.  In  fact,  they 
form,  as  it  were,  a  part  of  the  natural  history  of  the  disorder. 

Numerous  cjises  of  probable  reflex  sensory  disturbance  of  the  second 
nerve  or  its  internal  prolongation  from  irritation  or  injury  of  large  adjacent 
nerve-trunks,  such  as  the  triganinus,  have  been  recorded.  The  writings  of 
the  older  oplithalmologists,  such  jis  Beer,*  Wardrop,*  and  Middlemore/ 
abound  in  curious  instances.  The  last-named  author  reports  a  remarkable 
though  questionable  case.®  De  Wecker,^  Hutchinson, *°  Widmark,"  Gale- 
zowski,*^  and  others  relate  instances,  both  in  adults  and  among  children, 
where  amblyopia  is  supposed  to  have  arisen  from  dental  irritation. 

All  such  cas(»s  should  be  most  carefully  studied  before  a  diagnosis  is 
vouchsafed.  Accurate  ophthalmoscopic  records,  with  repeated  examination 
of  the  visual  fields  and  color  and  form  [)erception,  should  be  made  in  every 
sus])ected  instance,  so  that  more  accurate  data  as  to  the  ophthalmic  group- 
ings may  be  obtained.  These  studies,  in  association  with  careful  explora- 
tion of  the  general  system,  may  prove  of  the  utmost  value  in  determining 
a  question  which  must  remain  undtx'ided  until  all  doubtful  points  of  differ- 
ential dia<rnosis  have  been  definitelv  settk^d. 


^  Transactions  of  the  Ophthalmnlogical  Society  of  the  United  Kingdom,  18S6,  p.  SOL 
^  Two  cases  only  can  be  found  in  the  tiible. 
3  Op.  cit,  p.  70.  *  Op.  oit,  p.  108. 

^  L(iliro  von  dt'n  Aui];enkninkhoiten,etc.,  1817,  i.  195. 
«  Essay.-i  on  the  Morbid  Anatomy  of  the  Human  Eye,  1818,  ii.  179. 
'  Quoted  by  Lawnnce  in  his  Tr«»atise  on  the  Diseases  of  the  Eye,  American  edition  by 
Isaac  Hays,  1843,  p.  100. 

^  Trcjitiseon  Diseases  of  the  Eye.  ii.  864. 

•  Annales  d'Oculi>ti<pie,  1806. 

'0  Royal  Lond(»n  Ophthalmic  Hospital  Reports,  iv.  881. 

"  Annales  d'Oculistique.  September-October,  1888. 

"  Revue  Gonerale  d'0})htalmologie,  October,  1888. 
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LK8I0KS  DEPENDENT   UPON    DISOKDEKS   ORlGINATrNG   IN   THE 
SKCRETORV   AND   EXCUETURY   SY.STEMH. 

Temponin'  diminution  of  visiou  with  an  oi^itlialmoseopu'  pieturt^  of 
vnen*e  coDgestion  has  been  foniid  as  a  ^ef\\iel  oi*  paroiiik,  Bnindt^ 
nf^tiwl  lortiiasily  of  the  veins  of  the  retina.  Noyes^  quotes  a  very 
fnlensting  case  of  optic-nerve  tumor  seen  by  Liddcll  in  a  young  woman  of 
IwentT  years,  which  first  manifested  itself  by  dimness  of  vision  five  months 
iftrrt  protracted  attack  of  mnnips,  iollovval  by  exophtliahnus  and  blind- 
9f$6  m  months  later,  *'The  i>atient  was  in  good  healtli  five  years  Inter, 
with  no  n-lmn  of  the  growth."  Metastatic  choroiditis  is  also  said  to  folh>w 
the  discuse  sometimes,  this  condition  being  most  [)rohahly  the  result  of 
loIitMofarction  with  resnhant  localized  inflammalion, 
Vm  rarely  retinal  changes  indicative  of  erol>on.sm  have  been  noted  in 
itioti  with  tonmilitis :  Von  Graefe  is  said  ^  to  have  once  seen  such  a 


me, 

iladm  hemon'hage^  as,  for  instance,  in  Asiatic  cholera  or  in  any  organic 
brion  of  the  stomach,  may  give  rise  to  sudden  loss  of  visual  power,  just 
u  ©i^lu  ixvwT  in  any  other  form  of  liemorrhagic  dyscrasia,  Galezowski  * 
«iiiini<tij  have  seen  grave  disturbance  of  vision  following  atrophic  changes 
tlie  optic  nerve  from  gastric  troubles  ;  asserting  improvement  of  the 
ocubr  cvindition  by  attention  to  tlio  stomachic  disorder. 

Hepatic  diiiectse,  csjx^cially  of  the  icteric  type,  not  r>uly  prod n res  con- 

jnnrtival  discoloration  and  xanthopsia  from  bile-pigment  deposition,  but 

may  also  js^ve  an  oplitlialmoscopic  picture  of  apparent  yellowish  discolora- 

IM  i»f  the  bhxKl  of  the  retinal  and  choroidal  vessels.      Jaeger  has  seen 

^ikm  latter  condition,  which  (iowers  I  relieves  to  iiavc  l^een  merely  an  api>ear- 

caiised  by  the  tint  of  the  media.     Both  .lunge'*  and  Ruchwald^  have 

I  tn^amx^s  of  retinal  hcmorrliages  in  organic  disease  of  the  liver  :  tlu^se 

orrhages  are  Mievc*!  by  Littcn'  to  be  present  only  in  cases  of  jaundice, 

hia^nal  dkea^e  associated  with  gcncnil  wasting  and  blood-impoverish- 

local  liemorrhagcs  or  profuse  dtarrluea  is  at  times  producti^-e  of 

B,  as  noted  in  Zicglcr's  case*  of  a  man  who  died  after  a  severe 

4iiod»»iml  hemorrhage,  where  ophthalmoscopic  symptoms  of  thrombasis  were 

iBenjin  Sehweigger's    instance,**   where   the   optic  disks   were  pale  and 

'rlomly/*  fi>Ilow«Hi  by  degenerative  changes ;  and  in  Von  Graefe's  case  ^^  of 

[incniai^iug  pallor  of  the  nerve-head  and  lessening  of  retinal-artery  calibre: 

'  Amerimn  Journal  of  the  Mediciil  Sdences,  1886. 

*  AT<*it-liv>k  nn  Dl-^ja-nrs  of  the  Eye,  1890,  p.  608. 
'  8rf»  Oowct^,  MAniinl  iind  Atlit'*  of  Mi^dual  t  Jphthalmoscopy,  1882,  p.  250. 

•  Journ*!  t\0]  *h in  1 1 m  »loir  i e,  ^I  n ix  b  t  1 87 2. 
*S«tG*»^»iTirfR'hip8chnai'n  (Mrill*;r),  1874. 
•B#rJinef  Klini*chct  Woehen^chrit't,  xvH. 
'Dmt»('h<^  Mr*ilidni»K"h*'  W<M'h^ni^ehrin,  1882,  S.  179, 

•  Port^rliritte  f1«r  Modictn.  1887 
*H«nd.BiKik  of  Ophlli«linolog^y,  1878,  p.  544, 

*  BfJ^lmiMe  dcr  CattrniucliuQ^  mil  dein  Auj^enspiegeh  187Q. 
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-    :iL^.«i  !\v  im'tauts,  such  as  irai>actcd  fseoes,  as  seemingly, 

.     .  SMwn  in  Wisliart's  case/  where  a  nine-year-old  boy 

.    •.  '    MiaJ  in  the  left  eye  for  some  months  "by  a  loaded 

.V    >.*'  :he  patient  being  cured  by  clearing  the  alimentary 

.t    n-.rt'QLV  of  worms,  as  relatwl  by  Vandermonde,^  in  which 

_    ■    -  si.«x  :••  have  lost  both  vision  and  spf.»ech,  or,  again,  where 

.     .  •„   •  i.iiaLinjsis"  were  doubtfully  due  to  the  presenw  of  ascaris 

^    .>   .1  -:ie  oaso  mentioned  by  Hogg.*     It  is  also  of  interest  to 

-  :;i;j:r>  adult  cas(»,*  where  a  patient,  believing  himself  to 

--  .    —.1.  :.H»k  such  enormous  doses  of  cathartics  as  to  bring  on 

'   .i    \  t<c>ivo  diarrhoea.     There  was  no  intestinal  hemorrhage. 

.  ::it!:'i«  s.-'^pio  signs  were  negative,  though  optic  atrophy  soon 

..  ■■.^  Miiioh  rapidly  takc^  place  does  not  generally  ensue  until 

^  i.'.  I-  :l:o  los-i  of  blo(Kl :  tliis  fa(?t  militates  verv  much  aa:aiust 

:    iivf-'  aiuemia  as  the  causative  factor,  and  possibly  suggests,  as 

■    iu:-vit.  that  it  is  in  a  mciisure  de[>endent  upon  some  dis- 

.  v».»  •:  ::'.c  optic  nerve  itself.     Moreover,  as  shown  by  the  same 

:'Ai  ^ct^<  .»f  anaemia  were  not  present  in  such  cases.     In  fact,  the 

ivi    -i  >;:11  snh  judice,  and  until  more  accurate  clinical  studies 

tiaiiv.  \Mih  pi-oiK^r  post-mortem  examination,  answer  must  be 

b  A   ^r:^  in  the  vascular  but. also  in  the  nervous  system. 

.   A-   '.ravlily  undcrsto(xl,  no  special  treatment  is  of  any  value, 

.K    v:v\ontion  of  rare  Icx^al  complication.     All  efforts  should 

I.    Auu.xU  the   amelioration  of  the  general  condition  and   the 

.    .  v  ow'iiing  cause. 

\  .a^-^  of  oiyanic  renal  fJheasCy  no  matter  of  what  variety,  both 

.»  \i  ilio  ivtina  share  in  the  general  vascular  disturbance  found  : 

X  ..*^  mio  of  the  intei-stitial  form  of  inflammation.     While  it  is 

..  ,  \-  oirrhotic  kidney  is  eminently  a  disease  of  middle  adult  age, 

V  A*  U'tv^itcn  that  instances  of  this  condition  have  been  rej)orted 

, -;;.      MoriHJver,  as  Tyson  ^  has  shown  the  powerful  influence 

*  x^  .^  v*:ms;uive  factor,  and  cites  a  remarkable  grouping  of  related 

•.  vii  it   is  notinl  that  not  only  a  twenty-year-old  brother  of  his 

:   -Im^IhV  disease  for  six  ycai-s,  but  also  that  two  children  of  an- 

vi  iuixl  the  disease  when  respectively  four  and  seven  years  of 

UAor  nui-t  not  be  forgotten. 


>\v!i''un:h  Mtnliral  urnl  Suriricul  Journal,  xxiv.  G4. 
M.v*M"i.  A  Tnnitiso  i»n  Amaurosis,  1842.  p.  127. 

•  .K'l'.iMiil  lit'  Mt'di't'inc,  iouw  X. 

•  l5-n>h  Mriliral  Journal,  July  21.  1888. 

'  IV'UImHo  MiHlioinisolio  Wodionsohrift,  1887. 

•  Vrvhu  fur  Ophtlialmolnirio,  xii.  2,  S.  140. 
'  IVui  .  vii.  1.  S.  150. 

•  A  rivjUi*o  on  Bright's  Disease  and  Dial)ete9,  18S1.  p.  161. 


0PIITUALMO8COPV  :  SY3fPTOMATIC    DISORDERS. 


209 


!'     '        :;'il   patliulag^'  of  the  disease  what  it  may, — lesiua  of  die 
^1  ^  ,J  or  diaiiges  in  tlie  vascnilar  intinia/ — it  is  certain  that 

11  tbe  cfaroaio  form  there  are  localized  changes  through  the  entire  hlo*xi- 
fltl  gi*<teiTi  which  U^ad  to  dcj2:eiienitive  changes  of  a  fatty  nature. 

lo  §piti*  of  the  (act  that  Bmiley  and   Edmunds^  liave  fouiul  couBtaiit 

altrrutiuos  iu  the  retina!  vessel  walls  where  there  were  no  appai^nt  ophthaU 

chauges  l>efore  death,  it  mnst  be  concede*!  tlmt  tlicj^c  patholo^jcical 

J- .>  tan  be  nowhere  better  seen  ante  mortem  tliaii  in  the  ivtina*     Tlie 

BWiiibmno  laid  open  to  the  careful  opluhahiioscopist  will  freqnently  show 
ftlti'nitJfirN  and  pec»uliarities  of  appearance  that  will  enaiile  a  competent 
iAnen^r  In  note  them  as  |>athognomnnic.  Caix*  shoidd  lie  taken  to  lay 
adimul  stress  npon  minute  and  apparently  iusiguificjint  clian^ics.  The 
writrrhagadistiDet  recollection  of  a  young  girl  of  eighteen,  supposctl  to  have 
hmi  Hufferlng  fri>m  general  cold,  who  wa^  sent  to  him  fiom  orie  of  the  war<l.«=j 
«f  a  lat^' geuond  h<tf^pital  into  the  ophthalmic  dispeuisarv  hztvIcc  for  the 
of  ordinary  ophthalmoscopic  stndy.  In  eac^h  macular  rcgic>n  he 
fdkmreml  a  few  very  faint  and  questionable  flecks  and  points,  wliich 
to  him  to  be  sufficient  to  excite  grave  suspicion  of  renal  disease, 
iCTpoD  00  ioforming  the  attending  physician,  he  was  rewarded  with  a  scejJ- 
[tieil  fibrug  of  the  shoulders.  Careful  examination  and  re-cxami nation  of 
tirine,  with  negative  results,  made  the  writer  more  and  more  uucom- 
hk\  Six  months  later,  he  had  the  great  satisfactitui — scientirtc,  at  least 
— to  fweive  a  note  of  the  result  of  an  autopsy  upon  the  patient,  which  had 
borome  necessary  by  reason  of  an  nncoutrollable  attack  of  unemia^ — gran- 
jkr  kidneys,  with  cardiac  hy|>ertrophy.* 

Kotighly,  we  should  generally  exp4X!t  to  find  evidences  of  early  oetlcma, 
iiid  ar^is  of  fatty  degeneration,  hemorrhagic  cxtravasati*nis,  and 
1  tnie  oeuro-retinitis,  with  consecutive  atrophy,  iu  all  manner  of  varia- 
tioosand  intensities.  At  first  one  or  more  of  these  cimditions  is  so  markal 
m  to  cause  some  authors  to  designate  it  as  the  |xx'uliar  foim  of  retinal 
dmge,  bat  later  in  the  affection  the  other  conditions  begin  to  show  them- 
MivtSf  and  even  outbursts,  as  it  were,  may  give  rise  to  sudden  attacks  of 
■HircKretinitis  with  hemorrhagic  extravasation  :  again,  the  inflammation 
of  the  nerve-heail,  with  its  immediate  consequences,  may  appear  primarily, 
and  mfsleail  an  observer  who  does  not  take  the  precaution  to  search 
the  rntire  fundus  for  other  relatecl  niacrost>opie  changes.  The  stiir-like 
ridbie  patches  so  generally  seen  in  the  macular  region  should  be  carefidly 
aAirlird  for  in  every  snspected  instance.  Local  atrophic  changes  now 
r,  vcssel-c^libre  lessens  still  more,  vascular  walls  become  more  thick- 


■  8ee  Dm  Co»ta  and  Longstreth,  Americtin  Joui'nal  of  the  ]^tedical  Sclenoes,  J^ul^Tt 


laao 


•  A,  V,  M«ig«,  Tmnimotione  of  the  College  of  Phyftician*.  1888,  p.  41!. 

•  Ttmntme^ota  of  tli«  Ophthalmologiciil  Society  of  the  United  Kingdom,  p*  14. 

►  dowen  (M«dieiil  Ophlhalmmcopvi  1882,  p.  184)  mentions  the  mnty  of  early  retitml 
rithout  albuminunn  in  grunulitr  kidney -diBeaso. 
V01.  IV.— u 
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ened  and  more  opaque,  blood-supply  diminishes,  the  nerve  becomes  more 
pallid  and  shrunken,  and  the  fatty  degenerations  pass  away,  until  at  last 
the  entire  color  of  the  fundus  pales,  and  the  ground  assumes  an  appearance 
of  optio-nerve  atrophy  with  degeneration.  Usually  this  stage  is  seldom 
reached,  the  patient,  as  a  rule,  rapidly  succumbing,  as  shown  by  C.  S.  Bull,* 
to  the  general  disease  after  the  retinal  changes  of  "  chronic  endarteritis" 
have  been  made  sufficiently  gross  to  be  visible  by  the  ophthalmoscope. 

At  times  the  choroid  may  be  involved,  showing  atrophic  patches 
from  hemorrhages  produced  by  breakage  of  the  choroidal  vessels.  Ac- 
cording to  Gowers,*  Poncet  has  figured  *'  a  peculiar  choroid  d^eneration  of 
the  vessels  of  the  choroid  in  old  cases  of  albuminuric  retinitis,"  which  con- 
dition leads  on  to  thickening  of  the  tissue  of  the  choroid.  Liebreich  (foe. 
cU.)  has  called  attention  to  changes  in  the  epithelium,  appearing  as  '^  small 
angular  gray  spots  of  pigment,"  these  being  grouped,  and  "  appearing  first 
in  the  periphery." 

If  careful  inquiry  be  not  made  into  associated  symptoms,  and  special 
attention  not  drawn  to  a  few  differential  points,  the  ophthalmoscopic  symp- 
toms may  at  times  be  confounded  with  those  that  are  dependent  upon  other 
causes,  especially  cerebral  disease. 

Treatment,  which  of  coui-se  is  to  be  directed  towards  the  hygiene,  etc., 
of  the  general  system,  need  only  be  supplemented  by  protection  of  the 
irritated  organs  of  vision  from  undue  exposure  and  strain. 

In  the  acute  form  of  the  disease,  where  a  single  blow,  as  it  were,  from  a 
renal  congestion  alone,  without  involvement  of  the  arterial  system  itself, 
apparently  causes  disk-choking  with  a  few  isolated  "plaques,"  or  where 
sudden  blindness  ensues  with  no  evident  intraocular  lesion,  it  is  most 
probable  that  either  the  presence  of  nitrogenous  matter  in  the  blood,  with 
consequent  ursemic  poisoning,  acting  locally  upon  the  optic-nerve  and 
retinal  elements  or  upon  the  visual  centres  of  the  cortex  themselves,  or 
causing  simple  oedema  from  watery  extravasation  in  the  blood,  is  the  direct 
cause  of  the  conditions.  This  is  the  form  of  intraocular  disturbance 
from  nephritis  so  generally  found  as  a  factor  in  the  various  exanthemata 
and  general  dyscrasiae  of  children,  rendering  it,  as  can  be  easily  imagined, 
the  most  likely  form  of  retinitis  to  be  associated  with  childhood.  For- 
tunately, however,  it  apparently  much  more  rarely  affects  the  optic  nerve 
and  retina  than  the  chronic  variety,  though  it  is  most  probable  that  were 
the  eye-grounds  of  all  the  children  affected  with  the  various  dyscrasisB  and 
exanthemata  to  be  studied  in  a  routine  manner,  there  would  be  found  a  defi- 
nite amount  of  retinal  and  optic-disk  onlema  in  every  case  of  any  moment, — 
an  amount  which  could  be  realized  only  afler  long  experience  and  study 
among  such  cases, — an  objective  symptom  which,  by  long  training  of  the 
clinician,  might  oflen  be  of  immense  collateral  advantage  in  deciding  the 

'  Transactions  of  the  American  Ophthalmological  Society,  v.  190. 
«  Medical  Ophthalmoscopy,  1882,  p.  190. 
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^pMpD  of  the  gravity  of  the  spoc^ial  disease  in»d<*r  care  at  the  time. 
Tmnaest  decrBasea  of  vision,  too,  cxpix^ssive  of  either  cortical,  i^tiual,  or 
evm  fioodoetaig-fibre  cetlema  or  irritation,  may  be  of  value  in  the  qiitr^tion 
of  |viigBQ0S  aod  treatment.  Ophthalmoscopic  signs  of  optic-nerve  and 
ndml  irritation  Bhould  be  soug;ht  in  every  such  case.  That  they  ai*e 
ynmatiu  tbe  majority  of  instances  there  can  be  no  logical  doubt,  and  were 
tlKTmrchad  for  in  every  case,  finer  differentiation  of  retinal  and  optic- 
iWT€  disorder  would  be  better  known. 

Were  the  treatment  of  the  loeiil  s^^ymptoms,  wfiich  miist»  of  course,  be 
^Ricteti  towartln  the  general  condition  of  tlie  patient,  must,  as  can  be 
mmir  iiocierRtrMx],  be  both  heroic  and  prompt.  In  every  instance  Tyson's 
woidi*  flbould  be  borne  in  mind  :  "  There  is  no  doubt  that  immy  c^ses  of 
jnrte  nephritis  reciiver  while  the  conditions  of  7t^/,  qaktude^  and  wanntk 
■t  matiitAtiied^' 

The  first  of  the  su*tx>rapanyini^  monotints,  taken  from  Gowers,  furnishes, 
m  the  aothor'd  wortls, '  *'  a  gotxl  example  of  the  diffuse  retiuitis  ol'  Bright*s 
diamtm  ooeurring  in  the  last  period  of  chronic,  supervening  an  acute,  ne- 
phridflL'^  The  case  illustrated  by  the  second  monotint  presents^  a  typical 
nwiple  of  the  two  forms  of  amblyopia  of  Bright*s  disease:  1,  uncraic 
iBMiifoeia,  sudden  in  onset,  a(3c<»mpauied  l>y  other  evidence  of  nra?mia,  soon 
pmmmg^  and  unattended  by  visible  changeii  in  the  fundtis  oeuli ;  2,  am- 
Ujnopuiclue  to  I  lie  spetnal  changes  in  the  retina,  gnidual  in  onset,  persistent, 
tMrasiog.  The  retinal  changes  could  be  followed  from  their  commence- 
WKmlj  aod  ran  a  subacute  course.  It  is  noteworthy  that  congestions  of  the 
Htkf  bero<>rrhagi*s,  and  small,  sofl-edgcd  [jateljes  were  the  earliest  apiK'ar- 
M06i»atid  preceded  the  zone  of  dots  around  tiie  macula. 

D^vicbon^  reports  a  most  instructive  case  of  renal  retinitis  with  total 
tfclthoif  lit  of  the  retina  (very  much  like  Anderson^s  case  desi-ribed  under 
depamgnipb  ujmju  Rube<:»la)  in  a  fourteen-year-old  girl.  The  urine,  which 
biled  to  reveal  t^sts,  was  albuminous.  Each  fundus  gave  characteristic 
lamtH  of  renal  dist?ase,  Vpcm  ttie  incronse  of  albumen,  blindness  from 
Mioal  detachment  came  on.  Death  followed  after  a  convulsive  seiziire  one 
Bmoth  later.  lIjKm  jKist-mortera  examination,  Ixith  kidneys  were  found  to 
lie  dHitrw^ed,  that  of  the  right  side  being  extremely  atrophic  and  weighing 
hot  one  '  Ikith  capsuh^s  were  adherent,  leaving  a  gmiudar  surface, 

Giamilar  ;^  -  in  the  cerebrum  were  also  visililc. 

li  b  exceedingly  doubtful  whether  MtM^ren's  statement,*  that  when 
"dkrOBis  <fca  emptkms  have  their  seat  in  the  walp  they  favor  tlic  «X'cur* 
naoi  of  itetlnitis  by  maintaining  a  constant  hypertemiu  of  the  meninges/' 


'  A  Tn^lh**  'in  BHr^liri  Difteas^o,  1881,  p.  113. 
»  Htdkml  Ophthu\m*m'i'[ty,  1882,  p.  823. 
*  L«f.  tAL,  p.  «26, 

^Tnsumfihtm  of  tht*  OphthtUmological  Society  of  tlie  UniUnl  Kini^tlom,  1881»  p,  57. 
^  Opblii&ItiiolugtMr'he   MittheUungetiT  1874,  p.  93^   quoted  by  Nonis,  in  A  FraotlcAl 
ita  of  Mfdkium  by  Aiuericaii  Autbore,  vol.  iv. 
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can  be  fully  accepted.     Gowers '  lx*Iieves  that  **  if  sucli  a  sequence  cxKnirs, 

it  is  posaibly  by  (lie  product  ion  of  a  local  orbitxil  cellulitis/' 

Before  auy  definite  opinion  can  In}  given  as  to  the  probability  of  the 
relationship  between  the  two  conditions,  more  data  are  necessary.  The 
co-operation  of  those  interest cxl  in  dcrniatolotry  will  be  of  great  assistance 
in  obtaining  proper  statistics  upon  this  all-important  thongh  as  yet  extremely 
vague  subject. 


LESIONS   DEPENDENT   UPON    DISORDERS   ORIGINATING    IN    THE 
GENERATIVE  APPARATUS. 

As  the  physiological  action  of  the  generative  system  remains  inert 
until  pnl>eiiy,  it  is  seldom,  if  ever,  that  we  find  any  ophthalmoscopic  symi>- 
toms  which  can  in  any  way  be  said  to  have  relation  with  the  sexual  apjia- 
nitns  before  the  adolescent  period  of  life.  At  this  time,  however,  the  whole 
being  changes,  and  Qvcry  portion  of  the  organism  seems  to  enter  into  pro- 
found relationship  with  the  generative  healtli  and  function  of  the  individnal. 
The  difference  of  mature  development  and  the  pecnliarities  in  the  activity 
of  the  sexual  organs  of  the  two  sexes  seem  to  exert  special  mysterious 
influences  uixjn  ophthalmic  symptomatology ;  these  being  by  tiir  more 
profound  in  woman  than  in  man. 

Disordcni  of  3Icmiruation, — In  spite  of  Allbutt's  inability  to  associate 
any  mmlar  disturbance  with  menstrual  dcraugemcutj  there  can  be  no  donbt 
that  disoixlcrs  ot*  menstruation  are  not  iufre<juently  the  cause  of  retinal  irri- 
tation and  optic-nerve  iuHamniatiou,  KoUock '  gives  a  brief  account  of 
a  numlxT  of  cases  where,  lx\sitles  asthenopia,  oenlar  pains^  etc.,  which  oc- 
curred during  female  puberty,  retino-choroiditis  appcarcii  Xorris^  cites 
an  instance  in  a  thirteen-year-old  girl,  whei-e,  in  addition  to  the  ordinary 
externa]  congestion,  w^ith  inability  to  use  the  eyes,  *Mhe  rcthiul  hhres  wer  • 
sw^ollen  and  cedematous,  hiding  tlie  outlint^  of  the  disk,  while  the  lymph- 
sheaths  of  the  retinal  vessels  at  their  ix>int  of  emei^ence  from  the  disk  pre- 
senttd  an  almost  snow-white  apjx'aranc^e."  Moreover,  he  says,  **  the  disks 
and  the  retime  have  never  quit^  recoveral  a  normal  appearance.*'  Gowers* 
says  that  *'  iu  chronic  menstrual  irregularities  optic  neuritis  of  chronic 
c^ourse  has  been  found,  and  occasionally  other  disturbances,  such  as  retinal 
hemorrhages/^  The  writer  has  at  the  present  time  a  most  interesting  ex- 
ample of  sudden  intense  neuro- retinitis,  with  great  reduction  of  vision  and 
limitation  of  color  fields,  apj^earing  in  a  yonng  amenorrhoeic  girl,  which 
rapidly  subsided,  leaving  both  fair  central  and  excentric  vision,  through 
prompt  re-cstablishment  of  the  menstrual  function,  R,  11.  Derby  *  cites  an 
instance  of  an  intense  monocular  neuro-retinitis  which  apjieared  in  a  tweh^e- 

'  Medical  Ophtbnlmoscnpy,  1882»  p.  222. 
'  Giillkrd's  Mc^dicjil  Jnurna!^  June,  1888. 

*  Pepper's  System  of  Medicine,  vol,  iv\ 

*  Mcdicjil  Ophthiilmo?cnpy,  1882,  p.  221. 

*  Tmasttctbiis  of  the  Amcricnu  Opbthjtltnologk'at  Society,  1888,  p.  106. 
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fwr<»Wgiri  who  had  never  menstruated.     In  coucliiding  the  report  of  his 

tM»,  he  says,  **  That  the  optic  neuritis  bore  some  relation  to  the  efl i^rts  of 

mtiirr  to  e^tablbh  the  eatanienial  peritxl  seeras  more  than  prolmble.**     In 

■met  of  the  c-ases  the  fundus-ehanges  ai*e  very  sh'ght,  and  would  probably 

|M0  unouticcd  by  a  careless  or  an  incompetent  o]ilithahiujscopist.     As  the 

dwadvaiiGes,  however,  the  conditions  l>eeomc  more  marked,  and  niay  event- 

ittlh  Imd  to  actual  inflammation  and  degeneration.    Thaon  *  records  a  well- 

mirM  (utie  of  neuro-retinitis  with   "  mnneroiis  white  patches  along  an<t 

wjieTJmtiit  to  the  vessels,  with  some  large  nniscie  in  the  vitreous.     Vision 

nw  nMidicd  in  the  upper  third  of  the  field.     Treatment  directed  to  the 

nr*ti»mtion  of  the  menses  was  fulluwed  in  tliis  case  by  great  improvement^ 

if  mi  perfect  recovery."    Sometimes  profuse  intraocular  hemorrhages  apjiear 

lod  n-aiifKiir  at  every  cata menial  e|H>ch.     Wardrop^  credits  Pecliilini  with 

kvmgR^'D  "a  young  woman  wlio  had  anianrosis  during  a  suppression  of 

Cbf  cnen^tnial  dijscharge,  which  was  removed  the  moment  menstruation  re- 

tHRKtl/'    St.-Yves^  quaintly  says  that  *'  it  generally  attacks  mard^  that  are 

itj^ilar/*     Dor  relates  *  a  most  instnictive  case,  whilst  Power  (supra) 

[pTtB  an  exquisite  ehromo-lithograph  of  a  similar  condition  in  a  thirteen- 

Ijttr-okl  girl  suffering  from  menoiTliagia.    The  aceomjmnying  sketch  sliowa 

' Ibe ermdition  of  the  fundus  "after  the  opacities  in  the  vitrei>us  o<xusioucd 

lijr  the  breaking  up  of  the  blootl-clot  beliind  the  iris  liad  brukeu  up  and 

iBBtiard  through  the  vitreous." 

Prognosis  is  favorable  in  due  proportion  to  the  amount  of  resultiint 
itK>logiad  change. 
In  die  raajority  of  instances  the  treatment  must  be  given  to  the  gynse- 
^k^viug  dangerous  hx-al  com  plications  to  the  thcrajiy  of  the  opli- 
psL  In  the  hands  of  the  writer,  varying  proportions  of  the  ingre- 
Isof  Dewees's  mixture  have  i>roved  of  great  advantage  in  a  iew  cased 
of  dysmcnorrhcea  and  amennrrhreji  with  tK-nlar  sym]>tnms  that  he  has  seen. 
As  II  matter  of  curiosity,  it  may  lie  worth  while  to  state  that  Finkel« 
in*  ass«-*rts  that  a  e<jn(?eutrfc  narrowing  of  the  field  of  vision  for  both 
I  fiinn  and  color  takes  place  during  tlie  ordinary  menstrual  period,  which 
lies  its  greatest  degree  during  the  height  of  the  ep(X*li,  this  lieing  ac<x)ra- 
•d  at  times  with  faulty  iKU'ception  of  yellow  for  green,  and  a  slight 
dimiuutiun  of  central  vision  without  change  of  refraction. 

Mcdurhation, — This  vice,  which  is  pr«>bahly  of  greater  frtMpunicy  in  the 
mle  «ex,  is  undeniably  shown  to  be  at  times  associated  with  optic-nerve 
and  retinal  change.     Cohn's*  seven  cases,  thi*ee  of  which  were  girls,  gave 


•  Thtsne  ^e  Parii,  reported  by  Power,  in  TninBactions  of  the  Opbthalmological  Society 
thm  ttnltii'd  Kintrtlom,  1888,  p.  14, 

*  £iw<iy»  '»n  tlie  Morb'ul  Arintotny  of  thf  Hiiniiin  Kyt%  1818,  Ji.  171, 

•  A  Kitw  Trmti^e  of  ihp  Diwriies  of  iho  Eyes,  1741,  p.  PJi. 
~lE*c«eil  <l'OphUilnK*!og»e,  18H4,  p.  104, 

Iiuta^um)  DiMcrUition,  8t>  Pvt^i^burg,  1887. 

*  Arclim««f  OphibttJmology,  188*2,  p,  428. 
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.■■'   'viJi'iKvs  of   retinal  irritation,  these 

I    t.'r'.-jation    of   the  habit.     Fitzvrerald ' 

•v.,  yoiiujj  women  wlio  wore  vii.tinis  of 

■■f:r  disks  were  slightly  hazy,  a-:?iiD<*iatc«d 

.*     .iliiwiil  by  ** total  atn)phy"  uf  iht*  nerve 

^   i"-  has  seiMi  with   MaeKinlay  a  hiinor- 

.   iiu'tL-en-year-old  lad,  whose  only  itiiisative 

:i:is?'.irl)ation. 

:    \tivmely  difTieult,  esjK'tMally  in  th«-  temale 

.  :  -i  -yniptonis.     In  contradistinction  to  the 

»   r's  ciist's,  the  prognosis  oitlinarily  may  l>e 

.    i:  -?ii'»nld  l.>c  direct i^l  towanls  the  moral  am! 

.     ...  md  i^ii*c  slundd  Ik?  taken  in  all   inveterate 

..  •  :a:iical  irritants,  such  its  phimosis,  vulvitis, 

>  but  another  among  the  mnltitudinous 
-  \  ii  are  so  frci^nently  spoken  of  by  a  nn>st 
>w  A<  with  all  other  forms  of  disease  which  are 
s  :■!  ::w  iMMidition  of  the  sexual  apjiaratus,  the 
\i.-  :lio  temale,  although,  as  Chaivot  says,*  hy*- 
,  >.::ij:  raiv.  Ilarlan*  gives  the  details  of  the 
^  V*  jvivisted  in  supj)os<*d  blindness  of  one  eye 
>.  St.  John®  notes  an  almost  identical  instance, 
.  •  -.-rion,  in  a  ten-year-old  l)oy  witii  divided 
!l  .•.:!kt  ca^e  by  Harlan^  of  Um  years'  duration 
.  .L-vkitionof  an  oi>hthalmic  surgeon  of  a  '*]>aral- 
•  ::-a.iniatism  ;  the  whole  delusion  iK'ing  dispelled 
\\::iialniic  examination.  McH)r(»"  giv(»s  an  in- 
:!.•....:  iad  with  blindness  in  the  right  eye,  which 
,  >  .::  at  sih<K)l.  Under  ether  and  ehn-tricity  iv- 
f.*  ixnnanent.  Schweigg<»r^  asso<'iat<.»s  the  mon- 
.  •\.:'.i  nmi^nscious  psychic  d<H*eit  upon  the  ])art  of 
"  ..  ,i  >:i-.]l,"  under  the  title  "Amaurosis  fugax,"  etich 
...    .^ilaivPal  variety.     Oriiflth*-  reviews  the  subject 


^■  .;':•.  -i'hs  tunctiniijil  <liM»nl<M- should  «miiih'  undor  the  above 
^:  ..  ..  -;.:■. m^  :in»  so  <ymptniii!ili<'  of  mwusiI  «U;rani^tMnont,  it  has 

...^  ..  pi<oa<o>  ff  the  N.TVotis  Sy.-t.-ni,  ISSS,  p.  10. 
\j.^.  ,.il  Si-u*n<  ■<-•?',  Oct  I  »hiM-,  ISTo. 
V  ■•■'"  ■•"*'^  v»phlhuInioloirii'Ml  Soii<'ty.  iJ^so,  p.  3:^,0. 

^^  M<M.lii'Jil  Chronirlc,  Aui^uvt  2,  1889. 
.......  ,Viiironh»'ill^"»<l^'.  Novcmhi.T,  ISsl. 

■^    "*      'V  "'.•    ;;^7;i.  "  Oplitlialiiiio  Roviow,  1882. 

..,-..^  ;j4;mol'.'::u'al  ?>ociety  ul'  the  L'liiit-d  Kin^duiu,  vii.  292. 
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I  §orae  elinu^l  data.  Both  Jackson^  and  Marlow"  refer  to  cases  in 
f  sex  ;  the  former's  ease  \K*m^  that  of  a  delicate  colored  lad  of  twelve 
jmn,  Charcot^  deseribc^s  a  variety  io  a  boy  of  sixteen  years,  in  wliora,  in 
Lisociatton  with  anje?ithesia  in  patches  and  hh  hi  ting  of  iK^ariiig,  smell,  and 
tfeon  the  left  side,  there  was  doulile  c*oii traction  of  the  visual  lield^  more 
ipoooiinoeci  on  tiie  right  side,  upon  which  side  the  patient  did  not  dis- 
tliDgui^h  violet;  the  fields  for  reil  were  larger  than  those  for  blue.  In 
[ipite  of  all  treatment,  the  convulsive  crises,  the  hysterit^l  stig^mata,  and 
[tbf  s^n:sr>rial  and  sensitive'  anirsthesias  cfintinued.  A  second  and  some- 
*  wbt  similar  instance,  in  an  eightccn-year-oId  boy,  is  cited  by  the  same 
lautlior.' 

In  the  female  these  symptoms  are  ranre  common,  as  ha.s  bet;'n  incon- 

bly  showu  at  La  Salp5t^i^^e,  at  which  place  Charcot  finds  freqnent 

'coiiicident  or  causative  ovarian  demngement,     Applying  the  significants  of 

Weir  MitchelFs  expressive  w^ords,  that  ^*  the  symptoms  of  rctil  disease  are 

{dated  on  an  hysterical  background,'*  *  to  the  reasoning  of  the  causation 

of  the  many  curious  subjective  ocular  changes  seen  in  such  cases,  the  spe<Mal 

iptomatology  of  the  organ  as  s^^m  in  ordinary  disease  may  be  said  to  l>e 

[>lutely  and  entirely  given.    Varying  contractions  and  jiervei-sions  of  the 

fields,  temjiorary  losses  of  pen:*eption  of  certain  colors,  marked  lower- 

^  of  direct  vision,  appear, — all  prolmbly,  in  a  measure,  the  result  of  sensory 

tigiie  in  association  with  the  ordinary  motor  impairment  of  both  the  intra- 

ilaur  and  the  extraoenlar  series  of  muscles.     Even  retinal  hy^>eifestht^ias, 

ooloi-^ed  phosphencs  at  times,  in  conjunction  with  tlie  almost  ininimcr' 

variety  of  clonicisms,  frecpiently  o<'ciir,  whilst  crossed  amblyoi>ias  and 

HDiestbesias  seemingly  appear.    Many  cases  could  lie  given,  but  it  hartlly 

locoeseary  tocito  in  detail  what  so  many  nenrologists  and  ophihahnolo- 

*BO  fa^quently.     An  interesting  case,  however,  of  this  character  in  a 

yottog  gtrl  has  recently  come  under  the  observation  of  the  writer,  in  which, 

IB  iddition  to  the  ordinary  symptoms  of  greatly -lowered  vision  for  fijrm  and 

l^colnrithe  former  of  which  CY>nld  not  swmingly  be  impriwwl  by  careful  vov- 

iTirtion  of  an  existent  refmet ion-error)  aud  the  general  characteristic  condi- 

,  there  was  a  ^Kvnliarity  of  the  fields  of  vision,  whieh  at  first  seemed  to 

[lllly  with  the  so-callefl   *'  iwrvei-sion   of  color-fields"  so   frerpiently  noted 

I  by  various  authors,  but  after  rejK'attHi  and  painstaking  trials  at  several 

iboQis*  intermission  proved  to  Im?  nothing  more  than  an  abnormal  fatigue  of 

MRMory  structures,  by  which  at  e\'cry  trial  any  order  of  fields  could  be 

\^ — this  order  always  coiucifting  in  extcjit  with  the  first  colors  tried. 

One  day  the  gn?cn,  w*hich  was  tric<l  first,  gave  a  much   larger  area  than 

I  white,  blue,  yellow,  and  red,  in  the  order  named  ;  on  the  following  morning 


*  TrmnuKlion^  f»f  tbe  Ainoricim  <>phthj*lin<>Ui^if4Jil  Society,  1888,  p.  86* 

*  >>w  York  ModicAl  Journal,  Ft^brutiry  9,  1889, 

^Clioicvl  Lirtuiis*  on  Certniri  DUeuset  of  the  Nervous  System,  1888,  p,  131. 
MI^K  tnt,  p.  143, 

*  i^uuird  by  Gt^wcn,  Maiiuiil  of  Dum^m  of  tb©  Nervous  System,  1888,  il  907. 
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green  was  made  the  smallest  area  and  red  much  greater  in  extent  than  any 
other  color-field,  simply  by  trying  the  green  last  and  the  red  first.  In  other 
words,  the  color  first  tried  gave  the  largest  area.  On  the  third  and  fourth 
days  the  colors  were  tried  at  fifteen-minute  intervals,  at  which  examination 
the  usual  order  of  white,  yellow,  blue,  red,  and  green  was  followed,  though 
in  every  instance  the  areas  were  more  aud  more  contracted,  just  as  the  direct 
vision  for  form  and  for  color  was  found  more  greatly  impaired  after  re- 
peated trials.  Fleeting  scotomata  for  every  color  could  be  obtained  in  any 
part  of  the  visual  fields,  but  at  no  time  were  the  colors  miscalled  or  con- 
founded with  one  another.  The  questions  thus  arise,  May  not  many  of 
the  so-called  perverted  color-fields  in  this  disease  be  simply  due  to  improper 
field-taking,  and  cannot  the  order  of  sequence  of  color-areas  be  obtained 
much  more  frequently  by  carefulness  to  avoid  sensory  fatigue  ?  In  a  second 
though  still  uncertain  case,  seen  in  the  prac^tice  of  Dr.  Robert  M.  Girvin 
through  the  courtesy  of  Dr.  John  H.  ISIusser,  in  which  there  was  blindness 
upon  the  left  side,  with  a  perverted  order  of  irregularly  contracted  and 
excentric  cx)lor-fields  upon  the  right  side,  the  yellow^  w^as  j)ersistently  desig- 
nated as  "  pale  green"  in  every  part  of  its  visual  field  except  at  one  small 
point  iu  the  centre  of  the  combined  color-areas  up  and  out,  where  it  was 
properly  named.  In  this  case  the  retina  of  tiie  left  (blind)  eye  showed  a 
slightly  oedematous  condition,  with  some  tortuosity  of  its  veins,  as  described 
by  Landolt.  De  Schweiuitz^  also  reports  "a  somewhat  distended  and 
slightly  tortuous  retinal  vein,  with  undue  prominence  of  the  central  lymph- 
sheaths,"  in  a  sixteen-year-old  girl,  with  complete  hysterical  analgesia  and 
aphonia.     In  this  case  the  visual  fields  were  normal. 

In  two  cases  recently  studied  through  the  kindness  of  Dr.  William 
Goodell,  careful  j^erimetric  examination  showed  more  than  one-thirtieth  re- 
duction of  both  form-  and  color-vision  from  normal,  this  in  each  instance 
being  more  pronounced  upon  the  left  side.  The  same  is  true  of  another 
example  of  the  same  tyj^e  seen  in  conjunction  with  Dr.  Wharton  Sinkler. 
All  three  cases  were  in  young  female  adults.  In  no  instance  was  there  any 
perversion  of  the  oixlcr  of  the  fields  of  vision. 

From  these  groupings  it  can  be  seen  that  with  the  concomitant  symp- 
toms the  diagnosis  is  comparatively  easy,  though  when  the  manifestations 
are  limited  to  the  ocular  apjiaratus  alone  the  disease  becomes  difficult  to 
discover.  Enough,  however,  has  been  said  to  show  that  the  very  muta- 
bility of  the  s[)ecial  symptoms  affords  an  excellent  criterion  for  the  recog- 
nition of  "  that  domestic  demon  which  has  produced  untold  discomfort  in 
many  a  household,  and,  I  am  almost  ready  to  say,  as  much  unhappiness  as 
the  husbaud's  dram."^ 

With  the  exception  of  retinal- vessel  dilatation  and  oedema,  true  objective 

*  This  is  both  remarkuble  and  hii^hly  symptomatic,  as  being  opposed  to  the  ordinary 
color-loss  seen  in  orp^unic  chanj^e  of  the  second  nerve. 

•American  Journal  of  the  Medical  Sciences,  November,  1889. 

»  8.  Weir  Mitchell,  Wear  and  Tear,  or  Uints  for  the  Overworked,  1874,  p.  29. 
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fiiDdug <^langes  have  ne%^er  been  noted,  although  it  may  be  fair  to  presume 
tiiat  in  the  hystero-epileptic  form  of  the  dist^a."^%  where  the  .seizinvs  have 
beeo  bolii  many  and  severe,  physical  alterations  like  those  so  constantly 
fblio<I  in  old  epileptics  (even  in  young  snl>ji^'t8)  may  lioetjnie  visible. 

Noalfeolute  data  can  he  given  as  to  tlie  jirognosis.     8ome  eases  recover 

vision  »{«>otaneoiisly   without  any  assignable   tauae;    others  are   almost 

irily  t'reed  from  this  disturbance  by  profound  psychic  impression ; 

,  again,  lingt*r  for  a  long  time  without  any  apjiarcnt  gain,  in  spite  of 

aU  hygimie  and  judicious  care  ;  whilst  a  numljcr  seem  pnslicd,  as  it  were, 

into ihaoliitc  darkness,  to  remain  forever  blindt^. 

All  that  contributes  to  the  geneml  welfare  of  the  patient  {nut  forgetting 

Ik,  SL  Weir  Miti^-hclPs  highly  successful  **  combi nation  of  therapeutic  meas- 

ttiw,*'*  wbtcb  *' consists  in  an  effort  to  lift  the  health  of  patients  to  a 

h%bef  plane  by  the  use  of  seclusion^  which  cuts  off  excitement  and  foolish 

apathy  J  by  rest,  so  complete  as  to  "xclude  all  causers  of  tire ;  by  mas- 

mgt,  which  gubetitutes  passive  exercise  for  exertion  ;  and  by  electric^al  mns- 

colar  excitation,  which  acts  in  a  somewliat  similar  mauner  to  massage,  and 

wiih  it  by  depriving  i*est  in  bed  of  its  essential  evils," ^  in  any  case  that  has 

Rsisted  the  advantages  of  out-door  exercise  in  a  new  environment)  should 

(k  lacmscieiJtiously  tried,  and  ofttiines  a]>parently  grave  ocular  symjitoins  will 

iBappear  as  the  physical  and  the  moral  tone  of  the  imtient  improve.    Sim- 

vlalion  of  both  the  etjuscious  and  the  unconscious  types  can  be  readily 

detected  by  repeated  and  cai*efal  testing* 

^  LESIONS   DEPENDENT   UPON  SPECIAL   DYSCRASI.E, 

^■^  In  enicrie  or  typhoid  fevcr^  which  is  especially  an  affection  of  early  adult 
^Bjfcftud  aitlolesc^^ncc,  ophthalmoscopic  lesions  are  not  wanting.  Hutchinstm^ 
^|Pm  an  instance  of  a  boy  who  developed  double  oj>tie  neuritis  two  or 
^Ftfifiie  weeliA  after  an  attac*k  of  fever  which  was  complicated  by  marked 
^Hhrriupa  and  cephalalgia, — a  c?oudition  of  eye-uerve  no  doubt  due  to  an 
^^■fcnuaUtl  meningitis.  Fortunately,  however,  as  Wilson  tells  us,*  "  actual 
mciiinptifi  is  exceedingly  rare,  notwithstanding  the  eomparative  frequency 
K  uf  gyaiptoms  suggestive  of  its  presence." 

^^r    Caast*  of  scc*ondury  atrophy  without   ojihthalraoscopic  ap|n^aranccs  of 

^^^fcvious  inflammation  of  the  nerve-hrad  arc  on  record,  as,  for  instance,  the 

interesting  one  noted  by  Haddaens*  and  others.     The  piTsent  writer  has 

■oeo  a  ten-year-old  girl  in  the  general  wards  of  St.  AgiWs  Hospital,  who, 

two  wtvkd  after  the  cessation  of  all  at^tive  symptoms  of  ty|>hoid  iQ\{.'Y  witli- 

[intany  aceming  complication,  showed  extremely  pallid  disks,  especially  to 

oral  fitdes,  with  marked  reduction  in  the  calibre  of  both  the  arterial 


'  l4Klui»  on  DlMNuet  of  the  Nervous  Syitem,  especiaUy  in  Wumeni  1685,  p.  269. 
I*ai*.dl,p.  270. 

^Baj»t  LcyndoQ  Ophtbulmie  Hospital  Reports,  ix,  125. 
"'•Thl*  Cydopitdiii,  I  471, 

'  KJiobcitc  Munak blatter  fur  Aug<^nbcilkundt.*,  August)  1^&. 
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and  venous  currents.  The  query  arises^  Was  a  low-grade  meningitis  the 
mischief-maker  In  this  instance? 

As  mrdiac  thrombi  are  present  at  times^  it  is  not  difficult  to  uuderstaud 
how  intraocular  vascular  changes,  such  as  embolism  of  the  central  artery  of 
the  retina  or  of  one  of  its  retinal  branches,  may  at  times  be  found.  Gale- 
zowski  ^  cites  such  a  case. 

Tf/phus  /every  which  is  usually  mild  in  children,  is  not  very  apt  to 
have  marked  intraocular  changes  associated  with  its  symptoins.  Where 
optic  nerve-head  changes  have  been  found,  it  is  most  probable  that  they 
have  i>ecMi  either  the  results  of  meningeal  inflammation  or  the  consequences 
of  lodgement  of  embolic  or  thrombotic  massings :  thus,  the  cases  of  Chis- 
olni  ^  and  Teale,*  quoted  by  Gowere,*  probably  belong  to  the  former  class. 
According  to  Norris,*  Larionow's  statistics  of  fifty-seven  patients  with 
typhus  exanthematismus  show  one  instance  of  neuro-retinitis  and  two 
cases  of  contraction  of  the  field  of  vision.  Pepper,*  who  has  had  oppor- 
tunity to  study  the  affection  during  an  epidemic  in  Philadelphia,  says  that 
eye-symptoms  were  very  rarely  seen. 

Independently  of  the  pr(»sence  of  a  definite  spirillum  in  the  blood  of 
patients  suffering  from  relajmng  fever j  which  of  itself  may  be  productive 
of  disturbance  in  the  vascular  channels  of  the  eye,  metastases  from  splenic 
abscess,  septic  peritonitis,  or  even  hemorrhagic  infarcts  from  various  viscera, 
etc.,  which  are  at  times  found  in  this  dise»ase,  may  all  give  rise  to  profound 
inflammation  of  the  more  deeply  seated  tissues  of  the  uveal  tract  Choroid- 
itis with  conso(pient  hyalitis,  cyclitis  with  pus  in  the  posterior  chaniberj 
and  retinal  and  optic-nerve  complications,  may  all  appear.  Trompetter* 
has  determin(Hl  the  presence  of  tlu^se  conditions  in  nearly  six  and  a  half  per 
cent,  of  over  three  hinidred  cases  sc€mi  by  him. 

Scarlet  fever,  or  scarlatina, — ^the  dread  disease  of  the  young, — is  so  apt 
to  have  renal  derangt^ment  as  one  of  its  symptoms  that  it  is  not  infre- 
quent to  have  some  form  of  intraocular  expression  of  the  complic«itiou. 
More  esiK»cially  is  this  noticed  with  the  amblyopic  form  of  disturbance, 
where,  without  warning,  at  the  time  of  the  utmost  severity  of  the  attack, 
double  blindness  suddenly  appears,  to  last  but  a  few  days.  The  ophthal- 
moscope seemingly  tells  nothing  of  the  cause,  except  a  possible  slight  ob- 
scurati()n  of  the  border  of  the  head  of  the  optic  nerve.     Ebert,'  quoted  by 

*  Tniite  Ii'onojjjrapbiqiio,  p.  188. 

2  Royal  London  Ophthalmic  Hospital  Reports,  vi.  214. 
'  Modical  Tirnos  and  Gazette,  May  11,  1867. 

*  M«'dioal  ()phthulino<*eopy,  1882,  p.  240. 

*  A  System  of  Pra<tieul  Medicine  by  AmericHn  Authors,  vol  v. 
«  System  of  M^^dicine,  vol   i. 

'  Schweififijer  (Hand- Hook  of  Ophthalmology,  1878,  p.  410),  in  speaking  of  an  epidemic 
of  recurrent  fever  which  occurred  in  tlie  Charite  Hospital  in  Berlin,  says  that  there  was 
simple  unilateral  iritis  in  nearly  one-half  of  the  cases. 

*  Klinische  Monatsblatter  fiir  Augenheilkundo,  April,  1880. 

*  Veniuderungen  dcs  Augenhintergrundes. 
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Xom«\gii*e*  a  seriifs  of  dinieal  histories  of  such  iustanoes.     In  the  (lis- 
CTi^Kiu  u{  Uiese  tn^*i»,  tfrat'fe'*  tuakcs  the  iiiipurtaiit  obt>er\*ati(jri   that  as 
liKfv  b  iJways  i>ro|>er  niotion   of  the  i rides  to  light-stiraulus,  the  lesion 
mtt^  U*  |i«i?*U'rior  to  the  qimdrigerninu  :    tlie  syni[)tnms  of  siieli  a  t*omli- 
tiiiu  tljiw  naav  |iriive  of  imniensi.'  eollatenil  value  in  the  proji:uo^i.s  of  vii^ion, 
PBfiger'd  nutc^  of  a  ten-vear-old  child  who  bt^^me  gradually  blind  in  three 
iiva'  lirno  lliree  weeks  after  an  attack  uf  searlet  fever,  is  interesting  in 
itywiiig  **  double   j>apilIo-retiuitis''  withont    tlie    presence  of  albumen   in 
ike  urtue.    lu  five  months  sight  Iiad  returnetl  to  almost  n<innaK     It  is  prob- 
ihl«*  tfwt  nieningitie  iiiHamnmtion  was  the  eansc*,  as  wa»  partially  evidenced 
bv  "aiimderable  hciidaehe'*  during  the  fever.     Bay  ley  *  gives  the  histories 
afpn/^n>o*ive  failure  of  sight  in  two  sisters  \v\w  had  iiueomp!ieat<Mj  attaeJcs 
I  0f  mMrlH  fever.     In  eat*h  iustancH3  pigment-massingg  in  the  fundus  oenii 
wvrt  visible,  whilst  tlie  optic  disk  is  notcH:l  as  merely  **  jxile."     Cases  of 
diftd  iiii))h(^tion  of  the  optic  nerves,  with  strmiug  eonsci-utive  atrophy 
Ihun  dcsn tending  optic  neuritis,  are  on  record,     Mt»re  rarely,  inflammatf»ry 
iu  the  ehoroi<l,  witli  licpiid  effusion  between  the  choroid  and  the 
f  ^viiig  rise  to  grave  intraocular  destnieti<ui,  have  bei^n  note*l. 
In  all  these  latter  forms  of  ocular  disease  the  prcignosis  is  truly  grave, 
jbinski^  is  said  to  have  found  evidences  of  irido-cyelitis  with  vitrtnius 
^«pacitlcs  in  twenty-two  out  of  six  hundred  and  forty  patients.     The  oe'ulur 
wBatimn  ocinirs  as  a  late  scipiela  of  the  fever.     In  the  lighter  form  hypei'- 
mmh  of  the  disk  is  noted.     All  the  cases  seen  were  in  male  adults,*    Alter- 
ative aofl  al)«orbent  tivatmeiit,  with   attention  to  the  general   liygiene  of 
the  liule  {katient,  is  all  tliat  can  be  judiciously  recommentktl  lor  the  preser- 
inUmi  or  improvement  of  the  i-emaining  siglit. 

la  market!  cases  of  (Hphlfieriu^  esiMicially  whei-e  nndtiple  paralyses 
ime,  ophtlialmoseopic  pictures  of  grave  optie-nerve  disease  with  cunsecn- 
ive  atrophic  changes  have  been  sec^n.  Booehnt^  lias  fijund  such  instances, 
rilf  which  was  unilateral  in  type,  (rowers  •*  says,  **  Tiie  ci>ugcsliou  and 
tare  usually  bilateral,  but  may  be  more  intense  on  one  side  than  on 
other/'  In  [mrtial  confirmation  of  this  statement^  the  writer  has  pub- 
1 '  an  account  of  a  twelve-year-old  boy  who,  five  years  after  an  attack 
phtlieria  and  paralysis  which  eontiiu*d  him  to  bed  for  three  months/^ 
rliiUt  presenting  an  ophtlialmoseopic  apjiearance  of  double  chorio-retinitis 


•  pi*pp»T**  Sy*t<*m  of  Medicine,  vol,  iv,  '  Quoted  by  N orris, 

'  Afrhiv  fur  Oj>hthHliUulog^ie,  vol.  xxiv.,  mentioned  in  Gowers's  ML^dk'fll  Uphtliul* 
p.  243. 

-I,  8©pt«-mber  15,  18S7. 
AiitK  U(thihHlm<»lojs;ti,  1887. 

nmim  »»d  Gould,  Annual  of  the  Univeraal  M^tslical  Sciences,  voL  iii-^  1888. 
^  QvioUtl  in  Gowi»«'»  Medictil  Ophtbulmogcopy,  1882,  p.  24&. 

•  MrtlM'wl  OphUmiinurioopy,  1882,  p.  249. 

•  TrantiKrtion*  of  the  Anieneitn  Opliihalniologjc^ul  Society,  1887. 

•  Dofing  the  time  of  hia  illness  bu  wu*  unubk*  to^peak,  unci  hbcyebight  became  bad,^ 
kttrr  cufiditlct)  jieniifttiug. 
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and  venous  riMi«  .-     .:%il  with  oiirious  lymj»lj- 

inisc'liicf-niak«r  :•  ;  rononnccM.1  on  tin-  riirlit 

As  cardi.i'- '  -iiP  riprlit   eye  anil   nearly 

how  intiiiuriih:  -ivllar  tendon  nrflcxts  were 

the  retina  or  .  ::ine    faileil    to    revt'al    any 

zowski  '  eil<- 

Tiiiihi'.<  -    -iinns  sometiiiU'S  met  with  in 

have   niai  i^  .    .    other  ibrin  oi'  e(*r(l)ral  eoin- 

optie  nri.  >tane(^s.     Stephenson  -  cites  a 

have  lif  -         ientally  diseovercnl    in   a  ibur- 

of*  lod-.  -    J  an   uneoniplieate<l   aitaek   of 

olni":i.'  -.    -  lationshij)  between  the  two  in 

Ae<*oi.i  ;.  there  was  an  entire  absence  of 

tyi)li':  Co<i;gin  **  jj^ives   the   history   of 

eas<-.  ^        ^  snppos(<l  1m*  bo  a  eirenniserilxil 

tunii  !j:1i  rarely  tubercular  deposits  aix> 

eye  ,  i^give  eases — esj)eeially  the  latter 

-  irhanee. 
pa'  i.js-losions  may    become   quite  pi-o- 

of  ^       .'  retinal  delaehment  from  subretinal 

a  I  rriiairic  ueuro-retinitis  is  rejiortcKl   by 

( '  .  .•  six-year-old  girl  who  was  suilering 

i  ^.     •'  t«^  follow  an  attack  of  rubeola,  with 

:".iii  of  the  bowels,"  at  eightcH^'U  months 

\.::ont's  life  three  months  after  the  oph- 

.>:.      The   n(H'roi)sy  n^vcjUal    advance<l 

^     The  case*  is  worthy  of*  re<'oi*d  not  only 

^-  :v.  but  also  as  most  probably  having  had 

■ . »     I. 

.         :;•  exanthemata,  the  solution  of  the  whole 
.•,".v:il  changes  which  affect  the  nervous  and 

.^-\:ilion'  that  ho  has  s<H'n  "  on(»  instantx*  of 

:>  :i  iiHupru'iition  of  rifhri/a''  (rdf/^e/^^),  fundns- 

•  ^  vxnulition  may  at  times  Ix*  ex  peeled.     As 

..  .;|it  with  by  Curtman  (/of.  c/7.),  o|)hthalnii>- 

yvinTcn<*<^  may  not   be  wanting  ;  in  faet,  all 

v/:ui'  exanthemata,  wliieh  are  visible  to  the 


■  \  ,:»;il  ^^«'^"^''^^  "^'^  '*'"  ^  "'lit'd  Kinirdoni.  viii.  l.>0. 
..   .;,^^v.  Janimry,  IM'O. 

v.i  '2.'^'^^' 

<  iM  ;"0  ;q"ot»'d  by  N-mi'V 

\.-:'w:i\  SiX'ioty  ol"  ili«'  I'liit^d  Kinplom.  18S8,  p.  141. 
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may  bo  safely  asserted  Uy  have  proper  placiug  among  the 

'jMiuittliiiic  symptoms  seen  from  time  to  time, 

f  frtidilea  blindness  wliieli  sometimes  appears  tliiring  the  convulsive 

»of  ptritasU  is  a  priori  genemlly  ai*&ociated  with  hemorrhagic  extrava- 

I  min  the  interior  o(  the  eye  from  vessel-rupture  during  a  paroxysm. 

III.  of  LandcslxTg*s  series*  most  probably  Ix'longs  to  this  groiqi- 

wg,     Knapp*  found  all  the  symptoms  of  **  ischjemial  retina?"  in  a  three- 

jnatr-old  boy  who  suddenly  Weame  blind  during  an  attaek  of  whooping- 

,  OQOgh.     Curiously,  **  both  pupils,  however,  responded  promptly  to  cliaiigea 

light/*     A  double  paraeentes^is  seemed  to  restore  IxJth  optic  nerve  and 

rptinal  circulation  to  a  suffielent  degree  not  only  to  give  objeetive  signs  of 

aent,  but  even  to  allow  the  patient  to  raxignize  oixlinarv  objeets. 

weeks  after  the  oi^eration   the  child  died  from  lobular  pneumonia :  a 

innation  of  a  remark  made  to  the  observer  by  Prof  Loom  is,  of  New 

Tork^  who  infi:)rme<l  him  '*  that  blindness  So  whooping-cough  had  l>een  ob- 

h'vdf  but  almost  exclusively  in  ehildren  wlio  afterwards  died  fiom  lobular 

oeninonia.''     Case  L  of  Ijaudesberg's  list*  reads  very  mueh  like  a  ease  of 

aholtsm  of  ooe  or  two  of  the  upper  arterial  branches  in  the  right  iTtina  : 

rision   b  said  to  have  been  ix'stored  to  one-half  of  normal,     Ale.\ander* 

atribiites  two  examples.     The -first,  which  was  followed  by  death,  gave 

pr  pupillary  reaction  ;  here  cerebral  (edema  between  the  occipital  lobes 

the  fjuadrigemiDate  bcdies  is  supposed  to  have  been  the  cause.     The 

«of>Dd  showed  optic  neuritis  wnth  consecutive  partial  atrophy.     In   this 

'  the  irides  were  immobile.     Meningitis  is  named  as  the  cause. 

Except  by  direct  infection  or  extension  of  purely  local  changes,  deep 

ksicms  of  the  eye  as  complications  or  sequelae  o(  vanola  are  very  infrequent, 

Gowers*  instances  a  man  of  fifty  who  had  atrophy  of  the  right  optic  disk 

dating  back  to  an  attack  of  small-pox  at  twelve  years  of  age.     When  seen, 

ikm  patient  exhibited  some  general  and  local  signs  of  ataxia.     He  also  cites 

Leber*  as  observing  diffuse  neuro-retioitia  during  the  stage  of  drying  of 

the  eniption. 

Varicella f  the  most  benign  of  all  the  acute  exanthemata,  fails  to 
present  any  lesion  of  the  optic  nerve  or  the  intraocular  tunics  except  in  tlie 
gtagrenous  variety  of  the  disease.  In  this  class  of  cases  Hutchiusuu  ^  has 
•oni  Io«9  of  sight  from  purulent  irido-choroiditis,  a  conditiou  no  doubt  de- 
ptodmt  upon  metastasis  of  {>athogenic  material  from  some  infected  organ, 
musing  the  fommtioo  of  a  local  infiamraatiou  somewhere  in  the  uveal  tract, 
with  oonsequent  abeoess. 


<  Medicul  and  Surgical  Reporter,  1B60,  p  249. 

*  Archives  of  Ophthalmology  and  Otology,  iv.  448, 

•  Op.  cit,  p.  24^. 

♦  Deuuche  Medicinische  Wochendchrift,  No.  11,  1888. 

•  M^ical  OphthBlmoftCOpy,  1882,  p.  348. 
•Opcit.»  p.  244, 

*  Quoted  by  Jennings  in  vol.  i.  of  thU  Cyelopicdia,  p,  7CS. 
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As  mentioned  by  Hirschfelder  in  vol.  i.  of  this  Cyclopaedia,  p.  778, 
"Amaurosis  has  been  produced  by  retrobulbar  abscess/'  in  erysipelas 
both  of  the  face  and  of  the  head,  this  being  caused  by  extension  of  the 
external  inflammation  into  the  tissues  of  the  orbit,  with  involvement  of 
the  optic  nerve.  Both  Knapp  ^  and  Jaeger  report  cases  where  the  eye- 
grounds  presented  pictures  indicative  of  thrombosis.  In  some  of  the  worst 
cases  the  veins  of  the  orbit  become  pus-bearing,  leading  to  brain-complica- 
tions, which  cause  the  patient's  death.  Weiland*  has  had  a  marked  case 
where  recovery  was  extremely  slow.  At  times  there  is  no  other  decided 
symptomatic  evidence  of  pus-formation  in  the  orbit  with  extension,  or  proof 
of  pressure  from  inflammatory  material,  than  a  rapid  loss  of  vision.  This 
decrease  of  sight  generally  begins  either  both  centrally  and  peripherally, 
leaving  the  so-callccl  annular  field,  or  centrally  alone.  In  such  cases  intra- 
ocular changes  of  consecutive  atrophy  are  apt  to  manifest  themselves  ob- 
jectively later.^     Oeller's  *  case  is  of  much  interest. 

The  peculiarity  of  the  ophthalmoscopic  picture,  in  every  instance,  is 
merely  indicative  of  the  kind  of  offending  inflammatory  material,  and  is 
de|>endent  ui)()n  the  amount  and  position  of  the  pressure-changes. 

As  endocardial  disease  is  more  prone  to  appear  in  the  rheumatism  of 
childho(xl  than  it  is  in  that  of  adult  life,  ocular  symptoms  expressive  of 
the  complication  should  be  more  frequently  expected  among  children  than 
among  older  patients.  These  changes,  as  might  be  exjiected,  belong  to  the 
vascular  type  of  disease :  thus,  embolism  of  the  central  retinal  artery,  or  even 
choroiditis  of  the  metastatic  tyjw,  may  appear.  Direct  implication  of  the 
post-ocular  portion  of  the  optic  nerve  from  irritation  in  the  orbit  may  give 
rise  to  pressure-signs  or  inflammation-symptoms  in  the  interior  of  the  eye. 

Not  infixxiucntly,  when  a  new  or  a  weakly  subject  is  pushed,  as  it 
were,  into  a  paludal  district,  tlie  series  of  symptoms  indicating  malaria 
produced  by  the  s}XH?ific  blood-poison  are  increased  by  an  ocular  grouping 
which  not  only  embraces  the  sujierficial  form  of  inflammation  but  also  in- 
cludes changes  in  the  deeper  and  denser  motor  and  sensory  nen^e-structures 
of  the  organ.  These  changes  in  the  eye  are  probably  due  either  to  the  j>as- 
sagc  of  some  of  the  foreign  substance  in  the  blood  into  the  ocular  tissues 


'  Ai-chivcs  of  Ophthalmolofiry,  1884. 

'  Deiitsclie  >[edicinUche  Woc-henschrift,  1887. 

^  Stillo  (Inti-Timtionjil  Encyclopawlia  of  Sun^ery,  Ashhurst,  1881,  p.  186)  quotes 
Pariniiud  (Archives  Genomles  de  Medociiie,  June,  1879,  p.  641)  as  8iiying,  '*  Besides  the 
sequelai  oonunon  to  all  tho  forms,  there  is  one  that  is  indeed  rare  and  seems  peculiar  to 
erysipehis  of  the  face.  It  is  hlindue^s  due  t^>  an  atropine  degeneration  of  the  4>ptic  papilla, 
which  sometimes  affects  only  one  eye,  and  sometimes  both  eyes.  Tho  impairment  of  sight, 
when  it  occurs  only  in  one  eye,  begins  towards  the  close  of  the  attack,  or  when  the  swelling 
of  the  eyelids  has  subsided  sufficiently  to  permit  them  to  be  raised.  When  both  eyes  have 
been  involved,  the  impairment  of  sight  appears  not  to  have  been  noticed  before  the  com- 
plete subsidence  of  the  erysipelas,  and,  after  varying  in  degree,  to  have  left  a  permanent 
defect  of  vision,  sometimes,  however,  in  regard  to  certain  colors." 

*  Miinchencr  Medicinischc  Wochenschrift,  1889. 
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leiDsdves,  or  to  the  lodgeniont  of  imtlmlogieal  products  in  such  a  |K>sitioii 

i.K3  tJie  intraocular  apparatu.^  as  to  <.'an>st'  nuilue  pressure  uixiu  some  imjxir- 

C  M^nt  part,  with  irritatitm  and  influnnnatlnii  of  adjawut  matcriaL     In  intn*e 

:W3itrked  ca^es  brain  and  spina l-eoixl  distnrl)ances  may  ensue,  the  former 

^E^i^'ing  ris<?  to  complications  which  make  thciusclves  known   by  various 

■  ^rriplirril  ueunjses.     Rarest  of  all  these  affect  ions  is  that  of  the  ojitic  nerve 

It     At  times  its  disturbanoe  is  made  apparent  by  attacks  of  transient 

Myopia,  which  probably  by  frequent  reiK^tition  causi\s  gradual  de*^'enera- 

Ca^ti  of  ner\'e-raaterial.    Such  symptoms  generally  manifest  themselves  very 

^^3011  after  a  severe  attack  of  the  fever,  esi>eeially  if  the  patient  1m?  in  a  hot 

c*Hniate.     In  these  eases  the  rapillary  circulatirHi  of  the  r^ptic  dij^k  is  almost 

«T»r  quite  gone,  knving  the  substano?  very  |»allid  and  white.     At  times  the 

i^i^tinal  vesiicls  arc  small,  whilst  limitation  of  the  visual  field,  even  of  the  hemi- 

^anapsic  variety,  and  great  diminution  of  central  vision,  for  both  form  and 

cc»lor«  manifest  themselves.     0.  S.  Bull  ^  des<_*ribes  two  such  easf^  in  adidts. 

In  another  class  of  cases,  which  iKvurs  almost  exelusively  in  the  ti'0|jics, 

miKl  in  which  hemorrhagic  retinitts  with  perinenritis  exists,  the  fundus  twuli 

siiovTs  numerous  striated  and  stellate  heraorrhtiges  cither  situat<,Hl  along 

tlie   larger  retinal  stems  nv  scattei'cit   In  small  areas  between  the  disk  and 

tho  fovea,  the  nerve-head  itself  varying  in  degree  of  swelling  and  serous 

infiltration*     De  Mussey  *  relates  one  such  instanw. 

I  Mackenzie^  givers  the  deseriptions  and  drawings  of  tlie  eye-gn»unds  of 

two  young  men  with  the  quotidian  tyjie  of  the  dist*ase.     In  each  instance 
lar;^  superficial   hemorrhages  were  fofmd,  the  first  having  a  numl>er  of 
jMfi— point  opacities  stuttered  aljout  the  eye-ground.     A  ihinl  cuse,  of  the 
tenrittn  ty|)e,  in  a  [mtient  aged  eightwn  years,  also  showetl   hemorrhagic 
^^^^^x^asation  into  tlie  retina.     In  none  of  the  instances  was  tire  optic  nerve 
vp^r^'ninch  disturbed.     In  all  the  retinal -vessel  calibre  aiipeantl  normal. 
A(t>ording  to  Gowcrs,*  Raniorius*  has  liad  tlie  gootl  fortune  to  study 
'^^^    Vfli^cularity  of  the  fundus  oculi  during  a  series  of  jiaroxysmal  attacks 
*»*       "j)eri*xlical  amblyr»pla  in  two  eases.     During  the  paroxysm  the  nerve- 
_      ■^**-^.-*  were  pallid  and  the  arteries  of  the  retina  were  tlu'cad-like  and  almost 
dless,  whilst  the  veins  were  nearly  invisil>le,     Curiously,  this  attack 
Ba<x"i>m[ianicd  by  '*  great  congestion  of  the  face  and  t^rs  and  a  sensation 
liejviness  in  the  head,'-     Other  vasomotor  and  sensory  symptoms  weR^ 
P^  '^^^*'=«eot.    Quinine  rapidly  cured  lM>th  of  the  eases. 

Accepting  Guit<!-ras-s  conclusion/  '*  that  the  foci  of  cndemieity  uf  i/cUow 
^  art?  e8s**ntially  maintaine<i  by  the  cixhjIc  infant  populatiun/'  and  agree- 
witli  his  Ijclief^  **  that  yellow  fever  in  its  native  haunts  is  essentially  a 

*  Amenom  Journal  of  the  Mt?dieftl  Sciences^  April,  1877. 
•Journal  d'Ophtalmnlot^'ip,  1872. 

*  Mediciil  Times  and  Gazette,  1877. 

*  Medical  Ophthalmnsropy,  1S82,  p.  247. 

*  Annali  di  Ottiilmolofrin,  X877. 

*  Thh  Cyclopj^m,  I  854.  »  Op,  eit,  p.  857. 
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disease  of  cliildhood,  the  adult  native  l)eing  protected  by  a  previous  attack,^ 
it  at  once  becomes  apparent  that  the  ocular  symptoms  of  the  disease,  modified 
by  the  age  of  the  |mtient  and  the  gross  i>eculiarity  of  the  general  symptoms, 
are  to  be  found  here  just  the  same  as  in  the  adult. 

Although  the  conjunctival  injection  and  ecchymotic  spots  are  very  rare 
in  this  class  of  subjects,  yet  their  very  presence,  just  as  in  older  i)atientSy 
may  serve  to  explain  in  some  instancies  rapid  failure  of  sight  as  possibly 
caused  by  intraocular  extravasation.  In  graver  cases,  though  fortunately, 
from  the  nature  of  the  disease,  its  pathology,  and  the  age  of  the  patient, 
very  rarely,  emlx>li  or  thrombi  from  hemorrhagic  foci  in  the  cardiac  and 
pulmonary  cavities  may  at  times  ap{)ear  and  give  rise  to  pronounced  visual 
and  ocular  disturbance.  Again,  temporary  blindness  and  dimness  of  vision 
at  the  onset  of  the  disease,  or  pupillary  dilatation  and  extraocular  muscle 
enervation  seen  later  in  the  disorder,  as  shown  by  Rush^  to  have  been 
found  in  adult  cases,  may  at  times  be  expected  in  some  cases  where  unusual 
nerve  symptoms  followed  by  coma  ensue. 

Were  the  oi)hthalmoscope  employed  r^ularly  in  every  instance  of 
the  pyretic  stage  of  dengue  as  seen  in  children,  ophthalmoscopic  symptoms 
indicative  of  cerebral  change  might  at  times  be  manifest.  Should  endocar- 
ditis or  even  arthritis  appear,  intraocular  manifestations,  as  previously 
mentioned  in  speaking  of  some  of  the  other  fevers  and  dyscrasise,  may 
show  themselves.  According  to  Thomas,*  "glaucoma,  amaurosis,  .  .  .  and 
other  evidences  of  the  profound  impression  of  the  poison  .  .  .  are  more 
deserving  of  attention.'' 

In  cholera,  as  Xorris  says,*  "  the  retinal  arteries  are  much  diminished  in 
size,  and  the  veins,  although  not  dilated,  are  filled  with  blackish  blood.*' 
Continuing,  he  tells  us  that,  "  owing  to  the  great  feebleness  of  the  drcula* 
tion,  the  slightest  pressure  with  the  finger  on  the  eyeball  produces  arterial 
pulse.''  Von  Graefe*  has  found  instances  where  artificially  induced  increased 
intraocular  tension  caused  the  arterial  blood-currents  to  disappear,  this 
being  especially  noticeable  in  cases  where  the  cardiac  action  was  so  enfeebled 
that  the  ordinary  radial  pulsation  could  not  be  determined.  He  has  also 
found  the  optic  nerve  head  reddish  blue  in  appearance. 

In  spite  of  the  declaration  of  some  authors  that  they  have  been  unable 
to  find  a  special  form  of  retinitis  in  diabetes,  the  affection  is  of  such  great 
frequency  in  the  glycosuric  variety  of  the  disease  and  the  changes  are  so 
jx'culiar  that  there  can  be  no  reasonable  doubt  of  the  existence  of  the  asso- 
ciation. If  it  be  true,  as  Ellis*  says,  that  both  forms  of  the  disorder  are 
excessively  rare  in  children,  and  if  clinical  results  support  Fenwick's  asser- 

^  An  Account  of  the  Bilious  Remitting  Yellow  Fever  as  it  appeared  in  the  City  of 
Philadelphia  in  the  Year  1793,  1794. 

''  Quoted  by  Matas,  this  Cyclopnedia,  vol.  i.  p.  891. 

"  A  System  of  Practical  Medicine  by  American  Authors,  vol.  iv. 

*  Archiv  fiir  Ophthalmolojrie,  xii.  2,  210. 

*  A  Pnictical  Manual  of  the  Diseases  of  Children,  1879,  p.  167. 
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I  when  present   in  early  lift?   th<?  disease  '*  is  selilMm   iinitraekd 

l^yorid  three  or  four  yeiii^/'  and  that  mu.st  patients  **  die  witliin  a  year  or 

igbtecD  months,"  it  may  be  fairly  pi-esuraed  that  fxrnlar  disttirbaiiee  should 

i>e  pxpef'tefj   in  the  great  majority  of  sueh  eases, — a  pre^imiption  that  can 

Pily  be  niside  a  certain ty,  however^  by  painstaking  study  of  every  ease, 
ulland'  goes  ei>  far  as  to  say  that  he  has  never  fonud  a  glycosuric  who  did 
it  have  some  visiml  disturliantt}. 
Id  a  number  of  instanceK  there  is  nothing  more  than  a  binoeolar  dim- 
mingof  eentml  vision,  with  tlio  ix'tjeution  of  fair  jK-ripheral  si^htj  and  without 
mny  appreciable  uplithalmost*opie  lesion.     In  others,  tol lowing  this  condi- 
tion^ the  nerve-head  generally   loses  some  of  itii  eiipillarity  and  ap|K'ai*s 
pftKial ly  at roph i e.     In  some  o f  t h ese  eases ,  as  sho w n  1  j y  t h e  gix'at  d i sp os i t i o ) i 
to  hemorrhagic  extravasation,^  it  is  possible  that  the  degenerative  nhanges 
tliat  have  been  found   jMist  mortem  in  the  optie  nerve*  are  the  I'esolts  of 
^^ aiiptirismal  dilatation  with  b leakage  of  the  vessel- walls  of  the  eapillarics  of 
^■iie  0|itic  nerve  in  sueh  a  position  as  to  give  rise  to  the  appearance  of  central 
^■■itomata. 

1^^      la  anotlier  variety,  espoeially  where  probable  nephritic  change  lias  taken 
plaep^  as  expressed  by  tlie  presence  of  albunieu  in  the  urine  (though  by  no 
n^e^m  invarialdy)»  the  hemorrhages  seem  to  take  place  intraoeularly  ;  here 
tho  aphtlmlmnjwTipic  picture  is  totally  different :  instead  of  a  eonipai-ativcly 
heo^lthy  eye-ground,  the  iT^tiria  is  puffitl  and  swollen,  the  disk  is  hidden, 
irtiitst  nnmerotis  hemorrhagic  stviatioDS  iu  the  retina  and  masses  in  the 
treoiis  prevent  any  useful  sight.     Again,  small  circummiit^ular  dotti ugs 
^v^eWn  noticed,  apparently  bearing  no  relation  to  albumiunrta.     Relapst>s 
are  apt  to  occun     At  times  the  iuflnenee  of  a  i-erebral  tumor  produeiug 
fitlipr  direct  or  indirt*<jt  pressure  niHjn  the  fburth  ventricle  mny  hv  suHiu'etiHi 
m  the  causative  factor,  e:?pei'ially  if  other  localizing  syniplonis,  sueh  as 
ttfiuW  jjaresis  and  [mralysis,  he  pi'csent. 

Pn)|rnosis  is  always  bad.  Treatment  is  to  be  dinHted  towards  the  system  io 
trwible  alone. 

Ocular  changes  in  the  insipidus  variety  of  the  disease  are  very  much 
Hirer  than  iu  the  mellitns  form.  The  only  unec|uivoi-al  case  that  the  writer 
^  hid  oppfjrt unity  to  study  faiUtl  to  present  any  coarse  ophthalmiTsco|>ic 
*ltUg»  whatever.  The  {latient  was  a  young  girl  whu  sn tread  intensely 
fftun  geneml  symptoms  of  the  disonler.     Her  mother  died  of  diabetic  L?oraa 


'  Outline  nf  th^  Pmctice  of  Medicine,  1880,  p.  366. 

'Rftudl  d'Opht'ilinologie,  1887. 

*  S«c  photo-iithogniph  of  Oowers's  prepamtion  of  ctipillftry  aneurism  and  varicose  capil- 
|iVitt  f^Q  iIjc  (X'tina  in  u  case  of  dint ►ete.s  with  i-etimil  hemorrhnj^PH  (Mediinl  Ophthiil- 
■•^y,  1*^2,  p.  376),  from  a  eiise  under  the  tare  of  Matkenaiie  and  Nettle^hip  (Rujal 
^<i*>fi  Opbthiilmio  Hftepitttl  Reports,  ix.  150),  Hero,  sl»  Gowers  s-ays  (op,  cit,  pp.  197, 
^"Sfj'thiH  chief  chiinee  beyond  ci»d<^nia  was  a  p<?culiar  hyaloid  depjenfration  of  tho  intima 
*^  Uie iTtorie*  and  num»^n>u»  nipiUaiy  tineuritsmft. " 

*tyjj  article  by  NtfttU**hlp  and  EdiiRj nds  in  lh*i  Trunstictioiis  of  ih*^  Ophthalmological 
^^^iHyof  fine  UniUd  Kingdom,  I,  VIL 
Vol.  IV, ^16 
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following  the  birth  of  a  child, — a.  low-grade  female  imbecile, — who  died 
of  organic  heart-disease  eight  years  later. 

Although  acquired  syphilis  in  the  young  is  rather  infrequent,  yet  as  the 
early  recognition  of  its  symptoms  and  their  treatment  are  so  essential  to  the 
future  welfare  of  the  jmtient,  a  brief  mention  of  the  various  ophthalmoscopic 
signs  will  be  made  here. 

In  this  disease,  as  in  all  other  dyscrasiae,  the  uveal  tract  seems  extremely 
prone  to  disturbance.  Inflammation  of  the  choroid  of  either  a  disseminate 
or  a  macular  variety  rapidly  involving  the  retina,  and  associated  with  fine 
vitreous  opacities,  is  the  most  common  form;  that  this  should  be  so  is  very 
natural,  as  the  choroid  l>eing  practically  a  part  of  the  uveal  tract,  and  rich  in 
vascularity,  like  the  iris  and  the  ciliary  body,  this  tunic  is  very  apt  to  be 
compelled  to  bear  the  brunt  of  the  ravages  of  this  dread  disease.  Should 
the  inflammatory  changes  in  the  choroid  be  primarj'  and  extend  forward 
into  the  ciliary  and  iris  regions,  gummatous  swellings,  descemetitis,  and 
turbidity  of  the  aqueous  humor,  with  the  usual  pupillary  and  iritic  changes, 
may  all  manifest  themselves. 

Prognosis  in  all  these  cases  is  bad.  Treatment  should  be  directed 
towards  the  dyscrasia ;  taking  care  to  prevent  the  }>atient  from  employment 
of  the  eyes  and  to  keep  them  at  rcst  by  the  use  of  mydriatic*s  and  dark 
glasses. 

Diffuse  retinitis  (proi)ably  at  times  choroidal  in  nature),  showing  itself  as 
a  fine  translucent  veil-like  opacity  in  the  retina,  extending  far  out  into  the 
retinal  periphery,  with  slight  obscuration  of  the  optic  disk,  is  often  seen. 
Here  the  retinal  cin^ulation  is  somewhat  disturbed,  as  shown  by  venous 
tortuosity  and  distention,  with  arterial  narrowing  at  times.  Frequently, 
new  blo(xl-vcssel  formation,  either  with  or  without  the  association  of  whitish 
membranous  bands,  extends  as  irregular  loops  and  net-work  forward  into 
the  vitrtK)us.  Sometimes  faint,  almost  invisible  opacities  can  be  seen  in  the 
vitreous  humor ;  at  other  times  innumerable  flocculi  float  with  every  move- 
ment of  tlie  globe. 

Vision  is  generally  affected,  but  as  a  rule,  in  the  minor  cases,  rapidly 
rises  to  normal  in  young  and  sthenic  subjects  under  judicious  alterative  treat- 
ment.^ Phosphencs,  micropsia,  and  metamorphopsia  have  all  been  noticed. 
Prognosis,  especially  if  the  case  l)e  seen  early  and  promptly  treated,  is 
favorable.     Ilelapses,  unfortunately,  are  apt  to  take  place. 

When  the  poison  attacks  the  optic-nerve  tissue  itself,  either  peripheral 
neuritis  a])pears  or  simple  atr(){)liy  takes  ])la(;e.  In  these  cases  there  is 
generally  some  cerebral  or  spinal-i^'ord  involvement.  Such  cases,  however, 
are  almost  unique  in  children. 

In  the  congenital  type  of  syphilis,  choroidal  and  retinal  changes  expres- 

*  At  the  pro?«?nt  time  tho  writer  has  under  his  care  an  eighteen-year  old  girl,  who  when 
first  seen,  three  weeks  ago,  had  a  vision  of  y\,  which  is  rapidly  approaching  the  normal 
under  the  use  of  mercurial  inunctions.  In  this  case  the  choroid  does  not  appear  to  be  in- 
volved. 
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?  of  mflanimation  as  a  ]>art  of  intra-iiterine  ocular  disturbaiiee  may  be 
ittnA  in  additioD  to  the  other  permaoent  sequeliCj  sueh  an  posterior 
fjriMditt,  cfjraplicate  eataract,  ete. 

In  the  hereditary  form  of  the  disease,  where  the  ophthalmic  symptoms 
apfiparin  a  dfr'^mingly  heahhy  organ  some  time  ailer  hirth^  eoarse  ebanges 
in  tlw  ritoroid,  retina,  and  optic  nerve  have  all  Ijtvn  D(>ted  by  many  ob- 
mvars,  Ime^ilar  atrophic  areas  IxiideiHpd  by  blaekish  pigment  at  times; 
dull,  tiirt y  red-gray  disks,  with  diminished  ealiinT  of  the  retinal  vessels; 
jm^lifrratiou  of  pigment  epithelium  into  the  lymjih-ebamiels  of  the  vessels 
of  tlk*  rrtina,  giving  pictures  eloscly  simulating  pigmentary  retinitis/  have 
jpD  Uvu  found. 

Rrlinitis,  not  only  as  an  extensiun  frrjm  clu^roklal  Siiilammation,  as  in 
Xtlllvdiin's  mfist  interesting  ease,'  in  a  nine-yt^ar-old  boy  who  gave  an 
aml<*»mljle  family  history  of  contagion/  but  also  as  a  prokd^Ie  idioj^athie 
ilis(mW»  ha'^  lx»eu  rcvonled.  Optic  atr(»phy»  without  otlier  gross  ophthal- 
Bi09«i»|He  changt*,  probably  the  residt  of  some  intracranial  lesion  or  distuib- 
iDt*  ^jf  tlie  optic  uerve,  has  also  been  seen, 

lu  ijpp<«sition  to  Cuhnbeim's  assertion  *  that  he  lias  failed  to  detect 
tobe^n^cs  to  the  choroid  in  similar  conditions  of  the  iutestines  and  lungs, 
tbemoie  oljser\Tr  has  iueontestably  siiowu  their  pi-esenoe  in  wuYiar^ /wir/Tfe- 
»;  iJiis  latter  asewiTt ion  teing  snbstijntiateil  l>y  b(»th  Manz*  and  Buseh.* 
er  must  airefui  and  painstaking  inttstigation,  I^wford^  has  even 
llismmst rated  the  presence  of  the  bacillus  tuberetdasis  in  the  elmroidal 
deiMMts,'  Wadsworth  also  reports  bieilH  in  a  similar  growth  which  had 
Hsimlial  point  iu  tlie  ciliary  region.  From  this  it  is  probable  that  the 
fililiuv  to  fin<l  them  by  so  many  writers  is  dependent  eitlier  njion  the  char- 
ted of  the  tnbercte^,  the  peculiar  idiosyncrasy  of  the  patient  exaniined,  or 
ihe  fault  of  the  observer, 

Pmljably  the  first  ophthalmoscopic  description  of  the  jireseuce  of  tuljcr- 
do  in  the  choroid  was  made  by  Von  Jaeger/  iblluwcd  by  Von  GmefeJ" 

Tlii'V  apjjcar  as  rnKbdes  with  whitish  stni units,  gradually  fading  into  a 
ydiow  titit^and  at  liu?t  assuming  the  eolur  of  the  choroid.  In  size  they  art 
tjtrHndy  variable,  ranging  fi-om  less  than  a  millimetre  to  an  area  larger 
I  llmt  of  the  disk  itself     Tlieir  number  is  very  ineonstajit,  ranging,  as 


'At  the  present  time  iHc  writer  is  stuilvinti;^  such  a  case  at  Dr.  Wni.  F.  Nurris's  clinic 
»l  Willi  Eye  H<«piUil.     In  ihU  cn^e  the  upp*T  inci^ars  m-v  cliariiott*nstit-, 

*  Trmntwriioni  of  the  Ophthsilinolosjifal  .Si)c'juty  of  Iho  Ujiiled  Kingdom,  ii.  GO. 
•Ill  Uiifl  CM!*',  NKlli'^hip  Miy^  tlmt  "the  H^jwaniiu'L**  in  ihe  k'ft  wen*  like  iha-w?  in 
r?,,?1(C.  l,of  Li**hr*-*kh*fi  Alius;  thr«<?  in  th^  rii^lit  iv^uinUoa  PUU-  IV.,  Fig.  ]/' 
HAirhiv  fur  Ophth«luiulc)^ic,  xiv.  1. 

» Ibid ,  u,  a, 

♦Arrhi¥  Air  Patholop;i$che  Amitomir,  xxxvi.  448. 

'TiAiMMsttoiK  of  Ih**  Ophthiilitifiln^-inil  Sorifty  *>f  tlio  Unitrnl  Kms^doii),  vi.  848. 

^ TVftHNieCioiui  of  the  Amfiicun  Ophthahn<»loLcin*l  SnciotVp  1883. 
|><Wl«?m*»clii>*tliv  Zi'itM-hnit  fur  Pmkti&tlie  Heilkunde,  JaiiuAiy^  1866. 
r*A«hlv  Air  Uphlhulmuloi;i«!,  xiv.  L 
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Cobuheim  *  has  shown,  from  a  single  spot  to  more  than  fifty.  Large  aggre- 
gations are  often  present.  If  such  massings  be  large,  as  in  the  aooom- 
pauying  monotint,  taken  from  Lawford's  case,^  the  retina  will  be  markedly 
bulged  forward  by  the  overlying  retinal  vessels,  whereas  the  smallest  ones 
are  invisible  upon  account  of  the  overlying  epithelium.  As  they  grow, 
however,  the  su}>erimposcd  tissues  degenerate,  and  thus  allow  the  tuber- 
culous mass  to  become  more  and  more  visible,  until  at  last  from  a  doubtful 
shimmering  area  the  nodule  bursts  into  view  as  a  prominent  unpigmented 
spot.     As  a  rule,  the  macular  region  is  preferred  (see  the  monotint). 

In  some  instances  these  fundus- changes  may  antedate  the  appearance 
of  the  general  inflammatory  symptoms:  thus,  FracnkeP  reports  such  an 
exception,  and  Steffan*  has  seen  them  six  weeks  before  the  outburst  of 
a  tubercular  meningitis.  In  view  of  these  facts  it  is  positive  that  were 
intraocular  search  instituted  in  all  cases  of  incipient  meningeal  disease  ia 
young  children,  the  diagnostician  would  much  more  frequently  be  able,  by 
the  knowledge  of  their  presence,  to  determine  if  this  were  the  true  charac- 
ter of  the  iutracrauial  disturbance.  In  such  instances  among  children, 
very  little  is  to  be  expected  from  subjective  symptoms,  because  vision 
is  not  necessarily  affected,  and,  when  affected,  is  so  only  when  the  ad- 
jacent choroidal  and  retinal  elements  begin  to  suffer.  Should  the  child 
have  an  acute  attack  of  meningitis,  the  ophthalmoscopic  picture  may  be 
quite  different;  the  neuro-rctiMtis  quickly  establishes  itself,  the  retinal 
arteries  lxxx)me  pressed,  the  venous  channels,  as  shown  in  Lawford's  case, 
choke,  and  fine  striated  hemorrhages  may  even  appear  throughout  the 
ground.  This,  however,  is  by  no  means  a  necessary  accompaniment,  as  in 
a  case  of  tubercles  of  the  choroid  diagnosed  ophthalmoscopically  one  day 
before  the  patient's  death  from  acute  tuberculosis.  Wells*  found  an  almost 
utter  want  of  intraocular  disturbance.  In  this  case  Vernon*  demonstrated 
the  presence  of  the  tubercles  in  the  choroid  by  the  microscope.  Bearing 
in  mind  Strieker's  observation  (quoted  by  Gowers  and  Norris),  that  they 
may  become  recognizable  in  from  twelve  to  twenty-four  hours,  we  should 
not  rest  content  with  a  single  study  of  the  fundus  when  it  is  important  to 
note  their  i)rt»8cnce. 

Whether  it  would  be  wise  to  follow  McHardy's  example  ^  in  enucleating 
an  eye  containing  a  rapidly-increasing  intraocular  growth  supposed  to  l)e  a 
localizcnl  tulx^rculosis  of  the  choroid,  in  order  to  prevent  general  infection, 
it  is  impossible  to  say.     Both  Mules®  and  Eperon*  strongly  advocate  this 

•  Horliner  Klinische  Wuchonschrift,  1869,  No.  4. 

•  Tnmsactions  of  the  Ophthalmoloiiical  Society  of  the  United  Kingdom,  1886,  p.  848. 
'Jahrhuch  fiir  Kinderheilkunde,  Bd.  ii. 

M)p.  cit.,  1870. 

»  A  Tri'ntise  on  the  Diseiisos  of  the  Eyo,  Amer.  ed.,  by  C.  S.  Bull,  1883. 

•  Uoyjil  London  Ophthalmic  Hospital  Reports,  ii.  168. 

'  Tnmsactions  of  the  Ophthalmolopical  Society  of  the  United  Kingdom,  viii.  197. 

•  Ophthalmic  Review,  January,  1886. 

•  Archives  d'Ophtalmologie,  1883,  p.  485. 


OPHTHALMOSOOPy  :   S^TtfPTOMATIC    DISORDERS. 

{XRXtiiure,  the  latter  rloeming  it  lost  time  to  resort  to  either  medicines  or 
by^ietiic*  raeasures.     At  any  i*atc%  one  iiiiipt   be  very  eareftil  in  attempting 
10  dmJe  this  most  dittieult   jirctblem,  whirb  seems,  to  the  writer's  mi  nil 
af  Itiist,  a  question  tliat  tan  be  deciiletl  only  by  obtaining  a  consensus  of 
opinion  from  several  authoritative  j^iei'stms  in  earii  imUvubial  (^ase. 
Of  much  interest  is  Mules's  instaiifc  in  a  ten-year-old  irirl,^ 
Very  frequently  the  presence  of  the  gfuy  fuberde  has  lieen  demonstrated 
in  tisBUe^s  of  the  rdtaa  and  the  optic  nerve.     One  ease  is  noted  by  Perls  ^ 
to  whieii  the  uvml  tnict  seenKxl  to  be  {MU'tially  iinplieated.     Chiari  ^  reports 
ID  instance  where  the  disk -tissue  appeared  infiltrated,  causing  the  nerve- 
head  to  become  <pnte  prominent.     Bolh   Cniveilhier*  and   Hjort^  show 
second-nerve  depr»sition  as  far  l>aek  as  the  ehiasma.     Lawford  *  eites  a  ease 
of  a  five-year-old  btiy  suiferitig  from  tubercular  meningitis  (see  the  ease  in 
iter  detail  in  tlie  section  on  the  Choroid),  wliere,  in  spite  of  the  optic 
^^Bitritjs  and  the  large  aggregation  of  tnbercular  material  in  the  choroid  at 
the  situation  designated  in  the  monotint,  the  retina  and  the  optic  nerve 
'  were  uninvolved. 

Leprosy. — This  dread  disease,  with  its  definite  haeilhis,  fortniiatcly  is  so 

mpe  in  this  country  that  in  reahty  it  is  known  to  us  as  a  curiosity  only.     Its 

'  eve-symptonis,  as  a  part  of  the  general  destnietive  conditions  through  which 

tissues  fiass,  are  as  nudtitndinous  as  the  struetnres  of  the  organ  itseli". 

iolhing  seems  to  t*scajM? ;    nerve-siibstanee   bi'conics    inhltmted  with  the 

peculiar  eel l-form,  as  sliown  by  Virchow  ;'  corneal  tissue  becomes  invaded, 

16  exhibiti^l  Wueath   the  microseo|.R*s  of  Bull  and   Hansen;*  whilst  the 

dKirtjid  and  even  the  retina,  aaMnxling  to  the  resen relies  of  the  same  ob- 

Krver9,do  not  escape.     Although  Pullwk^  justly  tells  us  that  **the  disease 

af  the  eyeball  is  largely  ciliary  in  origin,*'  yet  by  continuity  of  tissue  the 

rlioroid  and  retina  at  last  become  iufiltratedj  and  in  some  instances  total 

lorn  of  sight  and  even  destruction  of  the  globe  itsi'lf  are  brought  ubt»ut. 

In  must  cases,  however,  the  degenerative  pnKX»sses  in  the  anterior  segment 

iiTtke  oi^n  «inse  the  ordinary  se<[uehe  of  shrinkage  to  app«ir,  while  in 

r'ftBie  others  ineixiused   intnuK-nlar  tension,  with  all  its  evil  cons^upiences, 

wiy  ensue. 

V\Hm  action nt  of  the  early  disoi'gani/ation  of  the  tissues  in  the  anterior 
part  of  the  eye,  the  ophtlialmoscoix^  often  fails  to  give  any  of  the  initial 
ippQiiJunoeB  of  infilti-ation  in  the  choroid  and  retina.     Pollock,**  however^ 


t  Mfdioit  TimeA,  1884,  iL  80. 

•  Arehiv  fur  tJphthulinolOgiPT  xix.  L 

•  Wicnpf  Mod.  Jiihrbiieber,  1S77. 

•  An*t  Piilh.  Oen.,  18«2. 

•  Klinbche  MonatHbldttiT  fur  Aiijjenbmlkunde,  18G7,  S.  160. 

•Tmiwncti«»fis  of  thf  Ophtbolmolupi.jil  Society  uf  the  United  King<3om,  18S6,  p.  846, 
'  Kninkhaflon  Ges<'bwwl«l<3. 

•  Thn  Leprt>iis  Diseases  of  the  Eye,  1S78. 

•  J>pnj<»y  mi  u  Caxim  of  BlindnesSi  1889,  p,  76. 
^Opudt,  p.  60. 


'.::..  —L  --   ?•-"    tVMPTomatic  disorders. 

-     ',r^Hnc  'ij^its  in  tlie  choroid  liave  over  Ix'en 

J. ill  anil  Hansen*  state  that  they  often  saw 

-     -.  TUT  parts  of  the  n»tina  which  surround  the 

.::-:-r.-  of  the  retinal  arteries,  at  post-mortem 

"     -^^  y   ToXI(^S   INTRODUCED   INTO  THE 

-Y<TEM. 

■?  u.?<tl  extensively,  cases  showinjx  the  tnxic 

■   -      -.ive  Ihmmi  notixl.     Thus,  Knapp- gives  an 

-.  .  a  yeai*s,  suirerin*r  from  malaria,  in  whom 

.  i-n-grain  doses  of  the  drug  caused  blindness 

«.  i:.  :>.<.     l^pon  cessation,  wntnil  vision  gradu- 

- .     -.a  remain(Hl  somewhat  im|)aireil.     lie  cites 

.    -.  io:d  >i^'ven  and  eiglit  years,  where  blindness 

—    :•  -^rs  of  quinine,  the  loss  of  vision  only  gnuUi- 

•    :^.     E.  Williams  {f(K\  tit.)  reports  a  similar 

_--;  .  •:  .»f  a  large  dos<^,  in  a  fourteeu-yi^r-old  lad, 

1  •  ..:r  days. 

^  -..li-i^n,  is  generally  associated  with  a  tcmjvjrciry 

^  \  :  • ;:  lasts  alnuit  a  day.     The  blindness,  which  is 

^^.  ..    ^T-.i:  :al!y  K^*H»ns  until  gocnl  central  and  iair  jKTiph- 

..    ..,.     ♦.  irlously,  during  the  convalescence  central  color 

^  .  ■•^.i-'.-     At  fiist  th(»  ophthalmoscoiK?  shows  a  retinal 

^::-::!aiiS  eml>olism.*      The  retinal  v(vs<'ls  (Ixith 

^     .  ^-.iilv  ouiinictetl,  and  their  contents  cjin  1k»  removed 

-^>.  -       V.  rhiis  (quotinl  by  (Jowei-s)*  asserts  that  he  has 

^N^-<  a!<«»  empty.     ( J radual,  though  inc<miplete,  ix»s- 

.-  s'd  it'lor-vision  takes  phuv,  the  fii'st  ap|>earing  to 

..  -*•  i*^^-     What  the  raikmale  may  l>e  it  is  not  iK>ssible 

^      v-lv  it  is  deix^ndent  upon  vaso-motor  disturlxinrt»s, 

■.!■;:■:>.     We  must  ivukmuIkm',  however,  as  No rris^sjiys, 

u  n  [vrrtxl  rast^  it  is  diilicult  to  decide  jxwitively  bow 

'S.S  is  duo  to  the  ([uinine  and  how  much  to  the  disease 

.    ;  >  luidor  m^tment ;"  he  l)elieving  that  "  this  is  esiKvially 

-^. .  r'  Iii-i  Ixvn  sutfering  iVom  severe  intermittent  fever  or 

..    viTi'Trhaur^^s  i^mplirating  uterine  disi^ase,  which  an*  well 

"  \    t.'  pri'du*'*'  couipletc  atrophy,  with    shrinking  of  the 


^^     ■  Yp^.llivts  of  tV'^^'**^'"'^^^^'^*'  ^-  ^1''»"<J   Hn)\vn,  Tnin.<:u'ti<)iis  of  the 


OPHTHAI^fO^COPy  :   SyMPTf>MATlC   DISORDERS. 


231 


Ooc  fipciiliarit y  of  the  disoiJer  as  spokeo  of  l)y  Gowers  '  is  tliat,  '*  whilst 
the  ^mptoms  are  passiDg  off,  relapses  may  be  produced  by  insigiiifi<:!aiit 
doiBi  of  quinine.'' 

Am  amblyopia  from  iobaeco,  comparatirely  so  conimon  amoug  male 
adolts,  mny  at  times  be  found  in  vuyngcr  sulijcets,  though  of  coiime  very 
mtvh  in<'hildrc*n,  a  brief  deseriptioo  of  the  symptoms  will  l>e  given* 

Frf»m  the  time  of  ^faekenzie^s  assertirm  that  most  eases  of  amaurosis 
mrr*'  *%im>d  by  tobawo,  whieli  was  mnsiderably  modifixxl  h\  Hutchinson,' 
lo  tlie  hu-^  analyses  by  Browne,^  iniieh  lias  been  written  for  and  against  it. 
The  latest  and  raf>st  important  researehes  by  Uhthoff  *  show  that  the  lesion 
h  «n  axial  inflanimatiun  with  coneeentive  atropine  changes  of  the  retro- 
WlhBrjwrticHi  of  the  opiie  nerve,  generally  eluS4:'  behind  the  ghjbe  itself. 

la  the  ifieipiency  of  the  attack,  the  optie  nerve  liead  appears  somewhat 
[•odematoiis  and  the  veiii.H  of  the  retina  are  api>arently  toitnons.     As  the 
progresses,  signs  of  atrophic  degeneration  Ijeeoim-  manifest,  the  disk 
of  a  jieenliar  riKl-gray,  with  a  decided  loss  of  capillarity  to  the 
kllBponl  side,  and  the  retinal  vessels  diniijiish  in  calibre.^ 

K«gative  ctjlor  scotijmata,  esjiecially  for  gretro  and  re<l,  eitlier  eeiit rally 

r somewhat  excentrirally  pla^xtl,  ai-e  found  eaiiy  in  the  ease.     Later,  they 

hirger,  and  either  unite  with  the  blind  spot  of  ilariotte  or  extend 

'  distance  around  the  tixation-point.     B<jth  blue  and  yellow  now  rapidly 

ppear,  until  at  last  the  se(4omata  lK?eorae  positive  in  tyjX'  and  eause  a 

ious  defect  •  in  the  visual  field.     At  this  time  the  concentric  limitation 

'  the  %^arious  fields,  which  has  Ik-cu  progi'essively  increasing,  becomes  very 

at  for  iMjth  form  and  the  remnants  of  eolor-|)ereeptiun  left. 

Prognosis  is  always  good  w^ien  the  ease  is  seen  early,     Tnmtment  con- 

in  total  alistineuee  from  tobacco,     Strychnine  and  the  best  of  hygit^ue 

■Id  be  empluyeiL 

,4/m/io/ambly(>pia  is  mrcly,  if  ever,  seen  in  children.     The  ophthalmo- 
Mpie  signs  and  the  visual  synijitonis  are  abnosi  identical  with  those  of 
In  fai-t,  tliis  is  to  Ix'  expet-ted,  sim-e  the  toxic  eftiHls  of  the  firng 
,  ]>rctlialily  nj>on  tlie  same  strands  of  optic-nerve  fibres. 
PiT^osi*  is   favorable.      Ti*eatment  consists  in  abstinence  from  the 
[lyment  of  the  toxic  agent 
doubtful  cttse  of  thcim^  amblyopia  is  reported  to  have  lieen  seen  in 
maiaJ 
SalicyHc  acidj  eitlier  by  itself  or  in  conjunction  with  some  base,  is 


'  M*tiu-:ii  Oplithnlnv)^ropy,  lft82,  p,  2?S. 

•  M»!<diot»-Clitniririe«l  TrHnsftction^,  1807. 

*  Livrrpool  Hpdico-Chirurgitial  Journtil^  J(iniiiiry» 

•  An-blv  t(it  OphthftlmoJope,  18S6,  \v.,  aDtl  1887,  1. 

*  In  many  cti»c»  n*  <■*'«' n  in  Hdiilta  tlii'Pt*  nre  an  ind-^scribuble  tint  and  oppearance  of  the 
1  whioh  »rem  iilmost  pnthoj^nninonic, 
qurntly.  iv«,  for  in*timi*t  wh*>n  I  he  study  of  color-clinn^ti*  constitutes  tho  work 

rtlk» pBtl«^nlf  tritJinK  chungcs  in  trrotn  iind  red  are  reeogivizeil  quito  early  in  the  case. 
'  Anitumt  ckf  tb«  ITiiivciruU  MtHlicaJ  Scit;net4,  IS88,  iii.  VM. 
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-■z.    ^  :1±T  symptoms  simulating  those  of  quinine. 

•-  n::t'rarv  <limnc'ss  of  vision  from  a  dose  of  one 

-    -       ^'.iovlate  of  scxlium.    The  ]>atient,  a  sixteeu- 

,:  —  :u  an  aeiitc  attack  of  articular  rheumatism. 

.   _  -  T:-.  !;mit«l  to  undue  fuhiess  of  the  retinal  veins. 

S.i::l*«*r'  gives  an  account  of  halhicinations  of 

_.  ^viiiiT  an  enema  of  seventy-five  grains  of  the 

j>.    o:   in  fact  constitutes  one  of  the  physiohigical 

:*  :he  drug,  that  sanionin,  given  oixlinarily  as  a 

• .: :  ts  xanthopsia,  which  lasts  several  hours.     Of 

-.  are  the  results  upon  the  fundus  oculi   which 

:.  ldri>T  doses  of  the  drug.      In  such   instances, 

-  -  :■:   c.  :u-S4>ciatixl  with  markcnl  diminution  of  central 

:  inil  Listing. 

-      ->ir.  instance  of  visual  impairment,  with  central  scoto- 

Ti^i.  in  an  adult  patient  who  had  Ixn^n  taking  from 

-    ^    :"  -'..\\\.7  hydrnie  daily  for  six  months.     The  nerve- 

*;  :v-."     Upon  the  patient's  ceasing  to  use  the  drug,  and 

v:^.:  '^n  of  strychnine,  vision   rapidly  improved  and  the 

.  s  :Iu:  "groat  and  sudden  amblyopia''  has  been  causeil 

:.x-  :'*vs»nous  ptomaine  said  to  originate  in  diseased  mus- 
,.  ^—.i;  ortW'ts  strongly  resembling  those  of  curai-e),  is  said 
v.-i:-:--V  visual  tn)ubl(»s. 

i;<  iiisianiv  of  blue  discoloration  of  the  eye-grounds  has 

i\  *  in  a  jwtient  poisoncnl  by  nitro-btnzol  tH)ntaining  ani- 

0  entin^  surfaci>  of  the  body  was  similarly  discolored. 

.uc:.?!  of  lii*K  like  that  of  many  of  the  other  poisonous 

,^.<  .iiiur  i^mp<»rary  blindness  without  any  visible  fundus- 

■v*::-'t:s  or  simple  atrophy.     The  first,  which    is  generally 

i:d  extremely  transient,  fails  to  slunv  any  distinctive  oph- 

^..;:>.      Tlie   siHiuid,  which    is    (juite    pronounced   on    both 

-.  \'.  with    numci-ous    feathery  hemorrhages    from    both    cxm- 

\\\y\  distondiHl  veins,  is  fre<|uently  nvurrent  in  its  inton- 

tv<  thoiv  may  Iv  alnu>st  total  annihilation  of  sight,  lasting  for 

I'luse  li»ss<stif  vision  apjiear  to  have  no  relation  to  any 

.-i   i:i    the    fundus   (K'uli,    and    seem    to    be    associated    with 


■.i-> 


,:.,....vii:icMiOspitali,  Milan,  1S80. 

vVhi^.s  Mcn-ui'lK's  <K'  >Morino  ot  Chirurgie,  1887. 
•  Opi»^lKtlinic  IWu'W,  (VtolMT,  1888. 
.   V  lV'M-B.N.k  <m  I)i>m<o<  of  tlio  Ey^*,  1890,  p.  GO 4. 
■  K-vu.-ll  a'Oi>htal"i<»l*Viri«'^  1887. 

.^.„.,.jlMmi  tar  rraktUolie  Augi'iilieilkuiidi.',  April,  1881. 
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4it<iBt  farm  of  visual   disturbatKT,      Wads  worth  ^   reports  a  very   hi- 


In 


'  cm^  of  double  optic  nniritiij  with  oplithalniopk^gia  from   lead- 

f  (cam plicated  by  typhoid  fever)  in  a  oiue-yaLf-okl  boy.     Hutchin- 

iwo'i^rts  several  iiistanees*  of  optic  neuritis  whi<^h  wei'e  followed  by 

ilnfibr*    The  thinl  fnrm,  which  may  be  either  simple  or  eoos»xnative,  is 

flU]ifr:!itid  by  a  irradiml  ih^'rease  of  the  capilkrity  of  the   head   of  the 

[Bfrrr^with  hj8^<enitig  of  the  retinal- vessel  calrbrt%  until  si*^ht  is  al>solutely 

Wrlls'  gives  the  notes  of  a  ea^se  of  complete  blindness  from  the 

iiti\*r  ty|K'  in  a  yonrig  womau,  a  worker  in  Ica^l.     The  writer  has 

[it  ptt«*nt  a  most  intem^ting  ease  of  this  type  in  an  adult,  who  is  fast  be- 

blind.    Careftd  analysis  of  defiiiite  volinrics  of  the  urine,  the  saliva, 

lit  mucus,  and  ihe  tears,  by  Dr.  John  Marshall,  revealed  the  pn*s*?nre 

rcrruit]  percentages  of  lead  in  every  excretion  but  the  last.     Tlie  dcserip- 

iof  ihe  fundus-changes  and  the  transient  iKH^nliarities  of  the  fields  of 

in  this  case  will  lx»  res4'rv*x]  for  future  pnblieation. 

all  the  cases,  eei>lialu[mthic  syniptoms  are  so  frec|uent]y  apparently 

that  the  utnir>st  caution  must  l)e  exercisetl  before  any  abscdute  diag- 

I  IS  given.     In  fact,  the  pi-esenee  of  lead  in  the  tissues  and  excreta,  and 

^0liler  iiatlK)gnomonic  symptoms  of  siiturnine  intoxicati(»n,  such  as  wrist- 

I  ojHc,  etc.,  are  the  only  (certain  evidences  of  the  causative  factor, 

Iti  many  cases  of  jindongetl  jKiisuning,  the  renal  apjvamtas  is  made  to 

mfTcr  to  such  a  ih'gnr  tliat  bodi  albumen  and  tiil>e-(^asts  can  Ik^  readily 

rUx\  in  tin?  urine.     From  this  fact  the  query  arises,  Does  lead-absoiiv 

»«m  nuiiu  emlarteritis,  with  all   its  dii'e  constxpiences,  just  as  is  found  st^ 

]ucntly  to  be  the  case  in  sottilletl  Briglit's  disease  ? 

In  both  the  ueuritic  and  the  atrophic  form  the  prognosis  is  veiy  bad. 

^Amblyopic  variety  can  be  frequently  bettered  by  the  use  of  iodide  of 

lium. 
The  symptom!^  of  the  action  of  volatilize<l  mcreurt/  upon  the  nervous 
are  well  known,     As  a  part  of   these^  both    optic  neuritis'  and 
itolpHy  *  have  been  i)bscrved.    The  doubtful  influence  of  aftite  liydi'argyria 
00  (he  kidneys  must  l*e  borne  in  mind  in  thcs*'  ras<\s. 
True  ar^t/ria,  indeptMidently  of  the  beautiful  pictures  of  nnijunctiva! 
Dianas  fihown  by  Grossman •  to  have  l>et?n  produced  by  topical  applica- 
^t*f  strong  solutions  of  nitrate  of  silver,  luis  been  found  by  lieimer^  to 
11*  rxii$tcd  in  the  scJerotie  sheath  of  the  optic  nerve.     Gowers  *  states  that 
*dver-poii$oning  is  «iid  to  be  ac<?om]>anied  by  amblyopia  in  addition  to  the 


*  Tntuartioni  of  the  American  Opbthalmolofical  Society^  18S5,  p.  54. 

*  H*%yn.\  lyindon  <>phtU«lmk'  ll<>«piul   Rt-ports,  vL  1,  and  vil  1. 

*  A  Tn»ti«e  on  the  Dli^ases  of  the  Eye,  18.S3  { Amcrkan  ediliyn),  p.  GOO. 

*  (imhtdi'Whk\^  Desfi  Aml^lynpies  et  Ainnurt^f*  tj>xiquc8. 
*0«iru  GttJ!r.etlii  d*.*!;H  (J?'piuli,  Milan,  1880. 
•0}ihiha!mic  Review,  June,  1888. 

^QtioU^d  in  (jowen'fi  Medical  Upbthuiimwcopj,  1882,  p,  289. 
•OpLcit,^289. 


OPHTHALMOSCOPY;  SYMPTOMATIC  DISORDERS. 


235 


TKese  conditions,  which  are  more  extensive  in  the  periphcml  portions 
if  tif  retina,  grathially  at! vance  towards  the  region  of  the  yellow  .s|Jot, 
Atrci|>hie  d^^ru'ration  t>f  the  ojjtie  nerve  extending  outwaitlly  soon  shows 
bflf  f^tlialmo^^opieally,  whilst  the  degeneration  areas  even  pass  in  warily 
hnrood  thf  |xnnt  of  intraeranial  <"rossing. 

Ophthalrmismpieallyj  the  fu ndus-oculi  changes  are  very  apparent.     As 
ilNnrn  in  the  aeeom]mnying  monotint,  taken  from  Jaeger's  Atlas,  the  pig- 
dcpt^it  lies  far  out  in  tlie  jM^ripherv  of  tlie  ground  and  stands 
iparativt'iy  well  forward  in  the  retinal  layen?, — tlie  niassings,  as  a  rule, 
a  much  less  decided  preference  for  the  temporal  side  of  the  ground. 
p^entation  itself,  as  (^nn  l>e  readily  sec»n,  assnmes  a  distmctly  hoiw- 
like  appearance,      Ofttimes  these  niaftsings  seem  to  follow  the 
^mrfe  of  the  main  retinal  stems.     Thronghout  the  eyi^ground,  tliongh  It^s 
oaacwl  it)  the  macular  region,  lliere  is  minkeil  absi^^rption  of  the  pig- 
it  epithdium,  wliich  aMows  the  larger  underlying  choroidal  vessels  to  Iw* 
dy  visihlo.     At  times  the  retina  itself  hetween  the  itiginent-aggrega- 
|ti«i^  appears  as  a  grayish  film.     Roth  series  of  retinal  vessels  are  j*niall, 
thickeniiig  and  opaeificatif»n  of  their  walls.^     Curiously,  the  tissues  in 
Bicitlar  rej^ion  sc*em  to  remain  intaet  fur  a  long  time.^    The  nrrvc^head, 
viiirh  at  first  is  re»fldish  gray  in  tint,  becomes  more  and  moi*e  gmy,  until  at 
lipt  it  aiBiiDK^  a  dtdUwhite  apiM^imnce. 

Id  the  early  stugi'S  of  the  disease,  an  increasing  inability  to  set:*  pmperly 
dim  light  manifests  itself,  this  incomiK^tency^  of  vision  frequently  show- 
itsflf  by  the  patient's  stumbling  over  large  objcrts  situated  in  unawus- 
pljw^ei.  Again,  the  patient  will  assert  that  there  is  a  gradual  Icssen- 
tbe  nf&L  of  vision.  As  the  c^ase  grows  M^orse,  lioth  perij>heral  and 
il  vision  fade,  until  at  last  absolute  (or  almost  complete)  blindness 
'  Fortunately,  in  some  cases  the  condition  remains  stationary  after 
a  certain  point. 
The  dmm^  h  said  at  times  to  \jv  congenital,  or  it  may  ajjpear  early 
There  can  1^  little  doubt  that  it  is  distinctly  hcri'ditary.  The 
ha^  not*^  of  six  cases  in  IVtur  gencnitious,  the  onler  of  s^'qucnee 
Wi^  fnun  an  aflVxTteil  mother  to  tlin  i-  atftvted  grandstuis  and  one  afleeted 
gnttid-clanghter  by  an  unaficx'ttHl  iatlier;  another  (the  fii-sl)  dauglitcr 
(saoiTaeted)  of  this  father  having  one  buy  and  une  girl, — tlie  boy  Unng 
iftdrd.     Consanguinity  existed  in  this  grouping. 

Progfiofiisas  to  iH'ttcrment  of  sight  is  always  l>ad.  Alihough  treatment 
Ia9  been  founcl  of  little  or  of  no  value,  yet  lla^ket  Deiby*^  and  Myles 

>  7hm  tktHith  do«B  not  thow  this. 

*  SvMi  in  Ibo  earliest  *t*«^*  thU  is  not  strictly  tnie^  becau-***  ifcari'fbl  testing  for  central 
mhiii  jiiUjnpUnn  hfi  m»dc  at  that  tini«,  cvidonr^f^  of  ^li^ht  ^raon  nnd  rt'd  ^uliriMrinnl  p(<rei*p- 
Hm  «WI  b«  deltrminitl  in  m<»t  instMru'es.  In  wnlradif^tinrtion  tu  thh.  hinvwi'V^  hyj^n'nc*- 
tk«ii  bfli  bttfl  aMMtfi»d  in  n  fpw  ('ns<9t  — pofi«ih1y  fnjm  prinmrv  iiUiiorniul  t^xoitntion  thiYiugh 
•ii^Me  ffsacerliiltioiit  of  chronic  Irtw^gmdi'  inr1niiimtit«>ry  cbans^cs, 

'  At  tiiiMS  thfd  cUflicid  groupings  mny  Im  interfen?d  with,  giving  ris«  to  :jII  luimnerol' 
rtmplciiiiiH 
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Standish's  suggestions*  for  the  use  of  electricity  should  be  conscientious- T 
tried  in  every  instance.  Alteratives  in  association  with  the  best  hygiei^iHi 
measures  must  always  be  employed. 

The  works  of  the  older  writers  teem  with  imperfect  histories  of  ca^an 
of  so-called  heniercdopia.  Wonderful,  however,  is  the  accuracy  wi  ^ 
which  intraocular  conditions  were  guessed  at  without  the  use  of  the  o[>-  I] 
thalmoscope,  and  most  interesting  are  the  accounts  of  sailors,  soldie::i^B 
workers  before  bright  glares,  travellers  under  the  tropic  sun  and  throu^^a 
the  arctic  snows,  who  are  supposed  to  have  been  subjects  of  the  disease. 

The  conditions  sometimes  ap|>ear  connected  with  scurvy,  inter fereciBN^ 
with  the  functions  of  the  liver,  starvation,  etc.  Forry'  thinks  that  it  : 
rare  in  the  United  States,  and  that  it  is  much  more  prevalent  in  the  South^i— ? 
States  than  in  the  Northern. 

In   the  great   majority  of  cases   ophthalmoscopic  signs  are  wantii 
though  Wells^  has  seen  a  slight  dilatation  of  the  retinal  veins.    The  pupiL 
are  said  to  be  dilated,  and  the  irides  are  generally  noted  as  sluggish  to  light- 
stimulus. 

The  patients  declare  an  inability  to  recognize  objects  by  feeble  illu- 
mination. At  times  both  j^eripheral  vision  and  central  color-perception 
seem  to  be  below  normal.*  Both  negative  and  positive  scotomata  have  been 
found  in  the  visual  fields.  Phosphenes  and  subjective  after-colors  have 
been  noted.     Both  eyes  are  affected. 

The  disease  appears  suddenly.  Prognosis  is  good.  Treatment  consists 
in  tonics,  taking  care  to  give  the  patients  the  best  of  hygiene  and  to  place 
them  under  the  influence  of  subdued  light,  as,  for  instance,  in  cool,  comfort- 
able, darkened  chambers,  or,  better,  to  protect  their  eyes  by  smoked  glasses. 

Nettleship*  notes  the  case  of  a  patient  with  *'  stationary  night-blindness 
with  minute  white  spots  at  the  fundus."  In  this  case  the  fundus  octili 
sec»med  to  be  studded  with  small  non-pigmented  white  dots,  these  being  less 
pronounced  in  the  macular  region.  The  patient,  aged  twenty-one  years, 
coraplaincxl  that  he  had  had  difficulty  in  seeing  in  the  dark  for  as  long  a 
time  as  he  could  remember.  Gayet*  has  described  two  similar  instances 
under  the  supposititious  title  of  "  Retinitis  Pigmentosa." 

On  account  of  the  elasticity  of  the  ocular  tissues  and  the  freedom  of 
fluid  interchange,  glaiicoma  in  childhood  is  very  rare.  Most  of  the  few 
instances  recorded  show  either  progressive  myopia  with  stretched  ocular 
walls,  or  incarceration  of  inflammatory  material  in  situations  where  con- 
stant secretion  and  excretion  are  taking  place. 


^  Transactions  of  the  American  Ophthalmological  Society,  1887,  pp.  556,  566. 

^  American  Journal  of  the  Medical  Sciences,  April,  1842. 

'  A  Treatise  on  the  Diseases  of  the  Eye,  1883  (American  edition),  p.  606. 

*  Foerster  (Ueber  Ilenieralopie,  1857)  has  found  that  blue,  violet,  and  red  are  the  colors 
that  are  the  most  difl5cult  to  recognize  by  these  cases. 

*  Transacticms  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1888,  p.  168. 
«  Archives  d'Ophtalmologie,  1883,  p.  38a 


Iiercasect 

I  the  .sa^jml  case,  witliout  any  liistorv  of  accident,  the  sight  of  the 
I  eye  was  said  to  have  Wen  **  always  {KK>r/*  Here  also  iiitmoeular 
^  vrns  increased  (+T1),  The  field  of  vision  was  marktdly  eou- 
id  to  the  nasal  side:  the  pupil  was  larger  than  that  of  the  left  eye, 
(he  iris  was  somewhat  shiggish  to  linrht-stimuhis.  Visinn  with  tliis 
quailed  one-ninth,  wliieh  was  increased  to  otie-sixth  by  a  correction 
llow  amonnt  of  mixed  astigmatism.  A  shallow^  though  well-marked 
braatous  excavation,  more  j^rouniim't^d  to  tlio  tcmjmral  tilde  (Ff  the  disk, 
I  be  plainly  seen  with  the  ophthalinose*j{K'.  No  marks  of  traumatism 
'opacity  were  discernible.  The  felIow-€*ye  had  a  vision  of  one-half, 
k  was  bettered  by  a  weak  wnivex  cylinder.     The  visual  field  was  eon- 

Sin  the  same  way  as  tlmt  of  the  ofUMJi^ite  eye,  but  not  to  the  same 
Aeeoramodation  was  fair,  ttiough^  as  in  the  other  eye,  it  plaiidy 
t^  spasm,  Xo  glaucoma  cup  eindd  Im:*  determined  |K>sitiveIy,  The 
Deular  tension  was  apparently  n<irmal.  The  Ujtter  eye  was  the  tixing 
1^  the  fellow-eye  wandering  out  during  the  aet,^ 

lany  of  the  cases  of  ciliary  and  corneal  sta[)Iiylomata  and  buphthalmos 
\n  the  young  are  mere  exprt^ssions  of  what  would  ho  glaucoma  in  older 
Cb^  under  similar  eircumstanties» 

•he  ophthalmo«eopie  pietui'^  of  glaucoma,  which  is  so  well  represented 
t  accimipanying  reprocUu'tion  of  one  nf  Jaeger- s  plat*'S,  is  tyjiical  of  in- 
nI  intraocular  tension.  The  soiV  sul*stauce  of  the  nerve-head  is  puslied 
Irard  against  itself,  exposing  the  sclerotic  ring  w^ith  it«  sharply-cut 
against  which  the  retinal  vessels  are  foree<l.  In  the  Ixittom  of  the 
dogical  excavation  the  fiatteued  veins  can  be  dindy  seen  with  the  lens 
reodere  the  scleral  eiige  of  the  nerve  plainly  visilde.  By  gradually 
jpning  the  focussing  power  of  the  o|>hthalnios(xipic  lenses,  the  details  of 


.-^lA   - A 
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Cll 

1 


aQ  underlytn|r  or  a  circurristTibiiig  pathologicii!  exL*avatioQ  may  ^ive  a  ter- 
raced  apiKi'iimncMi  to  the  depression.     Spuritaneous  vodous  pulsation  is  ofteu 
present,  and  an  arterial  pulse  inay  lie  easily  obtained  by  pressure  with  t 
finnr^-r  upon  the  eyel>alL 

The  visual  field  is  fre^jueutly  ehanu  teristie,  the  contraction,  as  a  nil 
first  app'iiring  to  tlie  nasal  side.^      X'isual  acuity  is  usuaUy  very  faulty 

Prognosis  is  certainly  bad,  and  treatment  to  be  of  any  value  must  eon 
gist  in  iridei^toray.    This,  however,  should  not  be  done  without  the  ad  vie 
of  some  eumiH^'tent  authority  and  without  giving  tlie  patJent^s   friends 
dear  understanding  of  both  the  immediate  antl  the  i-eniote  dangers  of  tl 
operation. 

In  t^onntries  sueh  as  North  Germany,  where  various  prcjMirations  ol 
mw  pork  are  eaten,  the  parasite  cydicercm  c€llidmm  lias  been  fotuid  betweei 
the  Retina  and  the  choroid.     When  in  this  position  the  retina  nipidly 
corner  detachwJ  and  the  overlying  tissues  grow  opiw^ne  and  turbid,  whii 
surrounding    inflaumjatory  chauge  and   atrophic  tlegeueration    scxjo  taki 
place.     In  all  such  cases,  even  before  any  gross  lrK*al  changes  have  a 
peared,  the  pn^senee  of  the  parasite  cannot  be  dete r mined  with  any  degree  of 
accuracy,  altliough  Stellwag"  ?ays^  "In  some  rare  easels  the  liead  auil  nee 
are  rarely  seen  througli  the  opacity  as  a  movable^  deeply-cIondc<l  masa*^ 
Ofttimcs  the  entozoon  becomes  encapsulated.     Becker,^  Schweigger,*  Jaeol 
sou,*  and  Devenceutiis^  have  all  seen  sueh  cases. 

Prognosis  is  always  bad,  even  tliough  a  considerable  nuuilwr  of  so 
ccssful  attempts  at  extraction  of  the  parasite  have  been  made  !»y  Alfi 
Gmcfc  aud  others. 

As  gross  vongaiUfd  subnormal  cohr-percepthn  {cohf^-blindncss)  oxisi 
among  ns  in  so  great  a  degree^  a  few  wotxls  are  necessary  for  its  studv 
aud  ret»ognition.    The  colors  most  frc(|ucntly  confounded  are  green  and  iixl ; 
for  iustauce,  a  rtnl  berry  is  not  so  dtstiuetly  separated  from  the  green  leaves 
by  its  color-fliilercnee  as  it  is  by  tlie  comparative  intensities  or  sti'engths  offl 
the  colors  tlieuiselves  and  tlie  ditfereuecs  of  form  of  the  two  obj(x*ts.     The™ 
proper  color-dcsJgnation  may  be  given  in  eae*h  case,  but  should  color-com- 
parisoa  be  attempted,  as,  for  instance,  with  a  number  of  rvi\  and  greeoH 
berries  of  the  same  intensity  of  color,  or  a  cpumtity  of  retl  and  gri^ju  knives 
ot*  similar  intensities,  l>oth  tlie  lK?rries  and  the  leaves  would  be  ht^iKi'le^^sly 
confounded,  since  here,  in  ear^h  case,  color- perception  alone  is  called  into  play. 

Many  at vn rate  at^conuts  both  of  historic  and  iif  st^ientific  interest  could 
be  given,  as,  for  instance,  llnd<lart's  cas<.''^  of  the  shoemaker  Hams,  who 


*  This  test  cftTinot  always  bt?  drpfiidt'it!  upon,  as  Ihene  are  exoeptiona. 
»  A  TroHtifu  un  the  I>i*oii.se!)  of  the  Eye,  1868,  p.  474. 

*  Zeit3t'hrilll  dor  Wiener  Aerzte>  1865, 

*  Archiv  fiir  OpbthaJmrylogie,  vii.  2,  63* 

*  Ibid.i  xl  2,  148. 

*  Aiinali  di  OUalmologiflt  vuL  xvii,,  No.  1, 

*  l*hiUksi»j>hk'al  TruD suctions,  London,  1777,  hvii.  260, 
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•"Iipfi  a nhiltl  (x>uld  ilistingiiish  ripe  cherries  from  green  leaves  in  no  other 
war  titao  by  their  ilitfctvnee  in  size  ami  shajie,  and  Xiehciirs  case'  of  a 
l»r  w bo  wn^  f*»»iml  to  [loji^iess  subnormal  culcir-|}ereeption  fur  both  green 
^  rttl. 

As  i'AauinuiiiMii  iif  the  eolor-sense  has  not  biK*n  matle  a  routine  meas- 
Bft  in  aov  of  uur  jmblic  or  private  tdnratiuiml  iii^itkutioiiH,  the  eoni- 
pliint  is  moel  tmjueiitly  brought  to  our  notice  by  the  subjct't  himself 
KiamioatJon  by  .some  one  of  (he  plans  of  Um^sc-wooI  sek*i:tiun,  if  eonst*ieii- 
Itkiu^y  done,  will  smjuu  reveal  the  defect.  Treatment  is  tif  no  avail ;  but 
efiil  traiaiog  among  colors  and  irbades  should  be  given  to  all  young 
iwboai^  known  to  have  siuh  a  <lefeii,  in  tirdt^r  that  a  eomin^usa- 
fowetf  in  an  ability  to  i*et*ognizc  eolur-diiierentiatiijns  by  the  finer  and 
Borr  delicate  choices  of  shade:*  and  intensities,  especially  in  employments 
vkidi  PMjuLre  such  discrimination,  as,  for  instance,  photogi-aphing,  engrav- 
■^9  etcbing,  etc.,  may  be  imparted  to  tlicm, — a  training  timt  will  render 
diKiD  better  able  to  perform  such  work  tlian  tli(ise  who  possess  oi^inary 
ttkir-perception. 

It  will  lie  rcmembeiY'd  that  whilst  speaking  of  hysteria  and  its  blind- 

wm  the  unintentional  type  was  notetl  as  of  frecjuent  oct^urreut^e.      Hciv, 

kmever,  pure  malingering,  or  consciirtis  mmidated  blindtiess,  which  is  more 

^iffcnlt  lu  det<*et,    will   be  liriefly   f^onsideittb      Odd   as   it   may   a|)|iear, 

KJiolm  des^inius  of  t^scaping   routine  school-wi*rk,  and   ciiildren   with   a 

wkb  for  S)  inpotliy  or  condonement,   have  calmly   but   sti'enuously  pel*- 

aiited  in  tlie  assi^rtion  of  citlier  complete  ur  partial  bltuducss,  without  any 

J'-f^lidU  by  ordinary  means  at  band.      If  the  child  Ik*  old  cuough,  various 

dun's  with  [jrisms  which  produce  duiible  and  erroneous  projections  of 

ts,  or  (X)Dvex  lenses  and  mvdriatics  which  eitlier  so  alter  the  focussing 

r  of  the  two  eyes  as  to  render  !jiniK.nilar  tixation  impossible,  or  ex~ 

■  the  avowedly  good  eye  from  action,  should  be  ma<lc  by  some  com- 

prt'tit  |»er»on.     Artificial  anaesthesia  may  also  be  tried,  so  tliat  an  attractive 

4il^vt  may  be  oflered  to  the  supposed   nialingerer  before  he  has  sufficient 

mmniand  of  bis  intellect  to  continue  the  fraud. 

\*  it  may  be  not  only  of  iuterest,  but  jjossibly  of  mediei>-legal  ^alue, 
to  iiave  itdilttional  nutans  of  ree^iguizing  the  certainty  of  f/meral  dimolulion 
in  the  young  beyond  the  persistence  of  luuscniar  excitability  to  electric 
ittmali  tttid  the  failure  of  the  ordinary  signs  of  det?om  posit  ion,  it  has  Ikx^i 
iboiigfat  fit  to  insert  a  few  words  giving  s<.>me  of  the  most  iiuiiortaut  oph- 
Ikaimwmonim^  duintjtJi  trhlvh  can  be  seen  in  »uoh  ca^eK  Should  careful 
iHidr  lie  ittade^  the  retinal  arteries  will  Im  found  ti>  decrease  steadily  in 
mm  during  etu^h  suceessive  weaker  ini|)ulse  of  the  heart ;  the  disk-i-apil- 
larics  will  mpitUy  disjippear ;  the  suijstance  of  the  nerve-head  appeal's 
OKne  and  mure  blanched;  the  choniid  pales;  the  blood  in  the  retinal 
veios  l>rt«ki«  into  beaded  currents  and  disapiK^rs ;  and,  lastly,  the  retina 


Medico-Cliirurgical  TfauftftcUons,  1818. 
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becomes  rapidly  opaque.      This  last  change,  which  may  be  made  mo 
noticeable  for  several  hours  after  death  by  constantly  moistening  the  surfa 
of  the  cornea,  is  unequivocal  in  its  significance.     At  this  point,  howevc 
the  media  become  so  opa(|ue  that   further  examination  of  the  fundus 
impossible. 

Grayet*  has  been  so  foii^unate  as  to  notice  a  red  spot  at  the  macula  lul 
of  the  same  character  as  that  which  can  be  seen  in  cases  of  embolus  of  t 
central  artery  of  the  retina, — this  condition,  no  doubt,  being  depends 
upon  the  increasing  haze  of  the  retina  i)ermitting  the  reddish-yellow  reP 
of  the  underlying  choroid  to  be  last  seen  at  the  thinnest  portion  of  ^ 
sentient  membrane,  the  fovea  centralis.  Kyerson,^  who  was  enabled 
study  the  fundus-chauges  in  the  eye  of  an  injured  man  who  was  dyi 
gives  a  most  interesting  account  of  the  ophthalmoscopic  details.  In  ^ 
instamx;  it  is  noted  that  there  was  occasional  venous  pulsation.  Car^ 
studies  have  also  been  made  by  Bouchut,^  Pouoet,*  Schreil)er,*  Arlidgo,*  s 
others. 

*  Annates  d'Oculistiquc,  1875,  Ixxiii.  1. 
'  Canada  Lancet,  April,  1888. 

•  Traite  des  Signers  de  la  Mort,  1863. 

♦  Archives  Generales  de  Medecine,  1870,  6,  xv.  408. 

*  Deutsches  Archiv  fiir  Klinische  Medicin,  xxi.  100. 

•  West  Riding  Asylum  Reports,  1871,  i.  73. 


PART    III. 

HYGIENE. 

PHYSICAL  DEVELOPMENT. 

Br  J.  M.  KEATING,  M.D., 

AND 

J.  K.  YOUNG,  M.D. 


Ix  considering  the  subject  of  physical  development  in  chiklren,  the 
nomial  ch^velopniont  of  the  child,  the  physical  tyyic  of  man,  increased 
physical  development,  and  the  influence  of,  physical  development  in  the 
trratmcnt  of  deformity  and  disease*,  will  all  be  incliid(Kl. 

M.  I^inc,  Danvin,  Chailli?,  and  others  have  investigateil  the  dawn  and 
'Imlopment  of  the  intellc<*tual  faculties ;  Russow,  Hahner,  Zeising,  Stephen- 
^%  and  oth(M"s  have  oljserved  the  general  increase  in  stature  and  weight ; 
rtie  |)liysiolo<:y  of  infancy  has  l)een  dealt  with  elsewhere.  There  remains 
Ae  normal  physical  development  through  the  succeeding  i)criods  of  infancy, 
'^"WIkmkI,  and  youth. 

"If  we  are  to  devote  our  attention,  l:)eforc  all  things,  to  what  can  be 
'uwb^ui-wl  and  weigluHl,  the  living  man  is  the  fii*st  object  which  demands 
'^r  iuvc'stigation."     (Carl  Vogt.) 

MKASUREMENT   OF   THE   HUMAN    HODY. 

Tliis  leads  naturally  to  the  consideration  of  the  physical  pmpoitions  of 
tlK'My^  of  the  measurement  and  strength  ^f  different  individuals,  or  of 
^l*'*^  of  the  same  individual  at  different  jwricKls  of  life.  This  investiga- 
tion, or  the  study  of  anthropometry,  does  not  at  this  early  ]x»ri(Kl  assume  the 
"^pnrtance  which  it  has  in  adult  life.  I^ter,  the  political  aspect  of  the 
^^^^i,  bearing  on  the  recruiting  for  the  army  and  navy,  the  scientific 
Vol.  IV.— 16  241 


240 


OPHTHALMOSCX)PY  :  SYMPTOJCATIC 


becomes  rapidly  opaque.     This  last  change,  v 
noticeable  for  several  hours  after  death  by  const: 
of  the  cornea,  is  unequivocal  in  its  significanr 
the  media  become  so  opaque  that  further  e? 
impossible. 

Gayet  *  has  been  so  fortunate  as  to  notice 
of  the  same  character  as  that  which  can  be  s* 
central  artery  of  the  retina, — this  conditio 
upon  the  increasing  haze  of  the  retina  pern 
of  the  underlying  (»horoid  to  be  last  seen 
sentient  membrane,  the  fovea  centralifl- 
study  the  fundus-changes  in  the  eyi^  uf 
gives  a  most  interesting  account  of  tli** 
instance  it  is  noted  that  there  was  ootv 
studies  have  also  been  made  by  Boudint 
others. 


»  Annates  d'Oculistique,  li 

*  Canada  Lancet,  April,  1 
»  Traite  des  Signes  de  U  ^\ 

*  Archives  GSn^nles  de  ^ 
A  Deutsches  Arohiv  fQr  K 
«  West  Riding  Asylum  7 


iVMIllli 

I  I  'I-:-!  (if 

iud  arc  sUl 
-ijirniird  ubit 
r^rcnch  mat  lie 


iMMt  and  aveiiigf*  cub{| 
ijrjjf«,  MiiJt.'li,  \mng  oii 
I  ^nilptors,  ill  the  uarlit^ 
I   iijiipurlions  of  the  jX!rft< 


Fill*'  Arts,  the  mrlii^t  knowf 

lisiJtxl  inti*  four  hundrHl  aiM 

nih  imrt,  coo  farming  to  the 


,0M   Tni  <^STLFI  BA8TBL'^ 
the  uiitbilicu?^  to  tb*'  piib<!s      5^  ] 

W^  iiTid  fo«it    ,.-.,..    102 


Entire*  ln'S^^lil , 


im  par 


^^rly  po*§f^a«^^l  a  «tandar 
a  onefiil  examination  of  the 


I  Statistics,  Medical  and  Antiuopo* 
United  States,  vol.  i.,  and  BobeHa*k 


rv  early  jXTiod  a  system, 

I  from  Kjrypt,  lor  Dimloriis 

ythiaii  Aih)11o,  the  two  lialves 

ill  iliflerent  cities,  one  lx?in«2j  at 

n't  were  the  details  of  the*  system 

-  the  statue  proved  to  1k»  a  marvel 

■ulptor   Polykleitiis   known  as  *^Th<» 

'■  subject,  Doryphoros,  or  "The  SjK'ar- 

.1  admirable  theory  of  proj>ortion,  and  was 

his  pupils  and  adminMs  to  be  al)Solutely 

:j»on  Greek  and  Roman  writings  wsts  marvel- 

:i  I  (hough  neither  the  statue  nor  a  copy  of  the 

:  I  ins. 

man  writer  on  architecture,  has  incidentally  given  a 

,'ri)IH>rtioiis  which  were  long  considered  authoritative. 

.  IkmIv,  as  nature  composed  it,  has  this  projKntion,  that  the 

i'mIcs  the  space  from  the  chin  to  the  top  of  the  forehead, 

t-  of  the  hair  b^in,  is  a  tenth  |)art  of  the  whoh»  height ;  it  is 

:i-th  from  the  wrist  to  the  tip  of  the  middle  finger.     The  hwid, 

•  liin  to  the  top  of  the  skull,  is  one-eighth  [yail;  the  sain(»  to  the 

fin*  ncvk.     From  the  top  of  the  clu^st  to  the  roots  of  the  hair  is 

-  \\\\  |Kirt,  and  to  the  top  of  the  head  one-fourth.     The  third  part  of 

:.Hi'  is  from  the  bottom  of  the  chin  to  the  lowest  jwrt  of  the  nostrils; 

-rhinl  from  there  to  between  the  eyebrows;  one-thiixl  from  this  latter 

the  HKits  of  the  hair,  where  it  lx»gins  on  the  forehead.     The  fixit  is 

M-sixth  part  of  the  whole  height,  the  cubit  one-fourth,  the  chest  (across  tiie 

niuKlers?)  the  same. 

**  The  other  memlxjrs  have  each  th<Mr  measures  and   proportions,  bv 
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taken  to  the  summit  of  the  iiead,  and  be  applied  to  the  hands  outstretched^ 
it  will  be  found  that  the  length  and  breadth  are  equal  as  a  perfect 
square." 

Though  serving  as  the  groundwork  for  subsequent  works,  many  of 
these  measurements  are  undoubtedly  incorrect ;  notably,  the  position  of  tlie 
umbilicus  as  the  centre  of  height  in  the  adult,  and  the  distance  from  the 
top  of  the  sternum  to  the  summit  of  the  cranium. 

The  statement  that  the  perfection  of  Greek  statuar}'  was  due  to  the 
sufx^riority  of  the  living  models  from  whom  they  were  designed  receives  in 
the  exact  statistical  data  of  man-measurements  in  our  day  a  more  decided 
denial  than  aesthetic  criticism  could  ever  liave  produced. 

We  have  tlie  authority  of  M.  Quetelet  for  the  statement  that  the 
physique  of  man  to-day  compares  favorably  with  that  during  the  time 
of  the  early  Greeks.  After  a  careful  comparison  of  the  dimensions  of  the 
best  masterpieces  of  antiquity  with  the  average  results  of  modern  statistical 
researcli  upon  the  living,  he  declares,  "  It  is,  then,  wrong  to  suppose  that 
mau  in  our  clime  diifers  essentially  from  the  structure  observed  in  the 
Greek  statues.  The  delicacy  and  beauty  of  feature,  the  expressiveness  of 
oouutenaucc,  the  elegance  of  form,  may  l>e  inferior  without  the  proportions 
of  figure  being  diflforent  on  that  account.  Everything  tends  to  establish, 
ou  the  contrary,  that  the  human  type  in  our  clime  is  identical  with  tliat 
deduced  from  observation  of  the  most  symmetrical  ancient  statues." 

The  early  authors  employed  but  few  models  to  determine  the  size  and 
conformation  of  the  parts,  but  took  infinite  precautions  to  unite  exactitude 
of  form  with  elegance  of  projwrtion.  Phidias  employed  twenty  mcxlels,  it 
is  siiid,  to  arrive  at  elegance,  selecting  from  each  the  most  beautiful  |iarts, 
aud  arranging  them  accoixling  to  his  knowledge  of  the  human  form. 

During  tlie  era  of  the  Renaissance  the  canon  of  Polykleitus  retained  its 
influence,  as  is  show  n  by  the  artificial  nature  of  all  the  systems  propounded. 
A  ]>art  of  the  body,  the  cubit,  hand,  foot,  head,  face,  or  nose,  was  selected 
as  the  unit  or  basis  of  calculation,  and  every  other  part  had  a  forced  rela^ 
tion  thereto.* 

The  charaoter  and  limits  of  this  sketch  will  not  jx^rmit  more  than  an 
allusion  to  the  aitists,  s(»ulptors,  anatomists,  mathematicians,  and  others 
who  since  the  Renaissance  have  contribute<l  theories  or  treatises  upon  the 
pr()i)orti()ns  of  the  human  bcxly,  but  a  short  description  of  the  models  and 


1  *•  Tlu'  ptnii'la'd^  r.f  tin'  ])rop<>rti(m«5  of  the  Ixnly  employod  by  nnciont  and  Renaissance 
sculptnr>  jiiid  jirii-t«;  wore  t^ikcii  Iroiii  (lift'on'iit  parts  of  the  bmly ;  and,  although  they  are 
not  of  ninc'h  valiu*  to  scii'nce,  th«\v  an*  full  nf  intonst  to  th  »se  who  appreciate  their  incom- 
parable Works  of  art.  They  were  the  nthif  of  the  Eiryi)tians,  or  the  distance  bc^twecn  the 
elbow  and  the  t•xtl^•mity  <»f  the  finjrei-s ;  it  forms  the  fourth  pail  of  the  height  of  inan. 
The  /oo/,  which  form."*  tin'  sixth  part.  The  /tt^nd,  which,  a<-coi-ding  to  Vitnivius,  forms  tho 
eii^hlh  ])art;  but,  pi-operly  >poakini;,  the  head  is  contained  seven  and  a  half  times  in  the 
height.  The  face  (volto),  which  is  equal  to  th  '  length  of  the  hand,  and  is  the  ninth  part 
of  the  total  height."     (lioberts  loc.  cit.) 
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tivmimor  AllK'rtl,  All»rpt-ht  Pirrer,  RnmiKK  Cards,  Story,  juul  Quettlet 
wiUftem'to  illiwtrati*  tlie  progrr^n  of  the  siibjoct  to  the  prescvut  (hiy* 

.ilberti  may  be  said  tu  have  fijlhnvcd  the  canon  of  Vitruviiii*  hi  taking 

kwii  to  \it  ofjt*-sixtli  of  ihp  eiitiiT^  hri^ht,  and  thus  rentkMtJ  hh  sehcrne 

tive»    The  iwloption  hy  him  of  the  average  or  nu'aii  and  of  a  di'tMinal 

lof  divi.^iion  is,  liowever,  noteworthy. 

Tbepertdlar  feature  of  the  mwiHiireraents  of  Dihx?r  is  that  they  i^epre- 

«■!  tiii^  points  of  view,^ — proHle,   front,   and   hiwk  ;  and   S-hadow,  th«* 

wdiorof  the  **  Polyelet/'  exprrsi^^s  the  o]>inioii  that  hi^  niiidel  t\<^uw  wa.s 

tlw"  fvs^ik  of  calcidatioo,  and  not  of  aetnni  mea.sui'enients  of  living  subjects. 

SriVfioe  owes  to  Sir  Joslnia    IleyiiohU  the  idea  of  the  existence  of  a 

rrpinil  form  in  man,  and  tht-  order  whieli   prevails  in  the  apparent  varia- 

tims  (mm  that  type,     **  All  tlie  ol»jet*ts/'  »ays  he,  **  ^vhirh  are  exhibited 

tonarvirw  by  Natni-e,  npi»n  chm^  exanHiiiihon  will  Ix*  fbnnd  to  have  their 

UrcniHlK^  and  deiix'ts.     It  must  \ye  an  eye  h>ng  m^vil  to  the  eomimrison 

«f  thcBP  forni^  and  whieh,  by  a  lon^  habit  of  observing  what  any  «et  of 

(  of  the  ssinie  kind   have  in  ronimon,  has  ai-fpdred  the  |Mjwer  of  di§- 

what  tiM-h  wants  in  particular*     ]Sy  thi.s  nlean^^  we  accpiire  a  just 

idol  of  beautiful   fonns  ;  we  Hirrtrt  Nature  hy  hei*si»lf,  her  iinperfwt  state 

ly  her  more?  perf(*et,  and  make  out  an  abstract  idea  of  forms  inoit]  jwrfeet 

Aui  any  one  originah  .  .  .  From  mtcnUixl  exj>erreoce  and  a  close  com- 

wn  of  die  objects  of  XatuiT,  the  artist  bc\v>mes  possessed  of  a  c<'ntral 

%vrm  from  which  every  deviation  is  deformity.  .  -  -  To  the  principle  1 

laid  down,  that  the*  idea  of  beauty  in  eacli  8j>i'cieg  of  being  is  an 

i)!c  one,  it  may  \m*  olijeeted   tliat  in  every  [^articular   six-eies   there 

in?  various  i^»ntnil  forms,  whieh  are  sejmrate  and  distinct  fnjm  each  other, 

and  ret  are  undc^ditKlly  Ix^utiful ;  that  iti  the  human  fi^utx%  for  ingtanee, 

ihr  Iwanty  »»f  HenMdt^  is  one,  of  the  (fhubator  another,  of  Ajxdlo  another, 

which  maki^  so  many  diffei'ent  ideag  of  Ixmity.     It  is  trne,  indued,  that 

tbifte  fij^urt^  are  each  [HTfect  in  their  kind;  but  still   none  of  them  is  the 

fvpresentation  of  an  individual,  but  of  a  class.     And  as  tliei^e  is  t)ne  gen- 

iTal  form  wlueh  l)elongs  to  the  human  kind  at  lai'g(%  so  in  each  of  these 

flMHC«  lb(»re  is  one  <Timmon  idea  and  cTnti*:d  form  whicli  is  the  abstmct 

wf  tJ>e  various  individual  tbrms  InOnn^ing  to  that  class.     Thus,  though  the 

ii«nnj«  of  child h<H)d  anil  age  ditlcr  exi^HJingly,  there  is  a  cnnnnon  form  in 

ehtMliofid  and  a  eomm(m  form  in  age,  whieli  is  mmv  jHTfcct  as  it  is  nivve 

f^-mote  from  pet-ul  tar  i  ties.     But  I   must  add  fort  her,  that,  thtmgh  the  imM 

juTffft  forms  of  each  of  tin*  general  divisions  of  the  human  tignrc  arc  ideal, 

awl  ftiperior  lo  any  individual  furrn  of  that  class,  yet  the  hight^st  i)erfeetron 

of  the  human  figure  is  not  to  Im^  foimd  in  any  one  of  tbcm.      It  is  not  in 

Hcrcttles,  nor  in  the  (iladiator,  nor  in  the  A|>4»llo;  but  in  that  form  which 

iitiken  frnm  them  all,  and  which  |iartak*s  etjually  of  the  activity  of  the 

Intailbitur,  of  the  delicacy  of  the  Aim>1Io,  and  of  the  mus^ndar  strength  of 

fill**  Ilenniles.  .  .  .  Thertf  is,  likewise,  a  kind  of  symmetry  or  proportion 

LVlitcli  may  projierly  be  said  to  belong   to  deibrmity.      A  figu»\'  ban  or 
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•  '-u*^R.  ail    -T  -a«..rt.  oiiH^rfi  deviating  from  the  type,  may  still  have  a 
.11* -i    i    uf  -anotts  parts  which  may  contribute  to  make  them  on 

•'  :sajxe*u  »jwi*vMr.  tor  M.  Quetelet  to  reduce  this  artistic  conception 

.  -,—.:',.:»-    <ei«^  Ji»i  Jiemonstrate  its  soundness  and  usefuhicss  by  exteu- 

auii2<ii^:i:£  Hjsvrvation  on  living  models. 

T.    -    ••*c-»i^rujr  the  methods  of  M.  Quetelet,  which,  being  based  on 

.r      'i  :vT.ivr,   -imuirty  rwommcnd  themselves  to  every  student,  we  must 

...5^,  .     >   »i.i-s  »c  E^rut  Cams,  a  distinguished  physiologist  of  Dresden, 

.....    ^   ae^i   .u  :ue  lieductive  method  of  investigation. 

•.    .^*>4ifir»t    iif  iarAi^s  length  for  his  unit,  dividing  it  into  twenty-four 

*i  -.     :•!    t»u^iutt>-»i  tb«*  true  key  to  our  proportions  to  be  the  vertebral 

.....:.    -uT»»5>iUi^  jt  twenty-four  free  vertebrae, — **the  true  organic  cU, 

.  ..  ♦.    .1.^*   ntun-i.Hir  imhes."    He  confirnuHl  his  view  by  obser\'ing  that 

-     .    iiatuiusil:>  the  first  indication  of  the  futuix?  animal  was  a  rayed 

,K      .  r  t  ^^^<'•^lK•u£Iy  Un^jmcs  the  spinal  ci)lumn,  and  also  by  observing 

.*.       >*>.    -4    fir^ti  exists  in  the  vertebral  colunm  of  the  new-born  infant 

A»ij.:,   !H?  !eui:th  of  the  former  being  exactly  one-third  the  length 

.X    .r*wri  ii^*q.vttiiouhirly  from  the  spinous  pnxx^ss  of  the  atlas  to  the 

^..     .^    t"%.t?<^  .^i  t\^  Ias<  lumbar  vertebra  in  the  adult.     This  standard, 

^**i..>'  jf  a  thini  of  tlie  length  of  the  adult  spine,  furnishes,  when 

»  ...»^     *    iK-  iutfeKHitative  mcjisure  of  twenty-four,  all  the  dimensions 

.^    w   UuiK*^  the  perfix^t  form.     Upon  this  he  constructed  a  figure,  a 

>^  .    %>  >CM.-,.n.  >uc  <«o  capable  by  a  slight  variation  of  being  modified  to 

,  .•  -v.*.    t^ts^  *  2^'^»  ^^**^  cai>able  also,  by  the  application  of  certain  ndes,  of 

• ..  *'  ^-iv.  le^  *  i*»;»rf  or  a  giant,  a  poet,  a  philosopher,  or  an  athlete.      The 

.»^wvi.,.>    -i»ai**  :3Kkyd,  he  theoretically  correct,  but  for  scientific  purposes 

..ks^*.^  K»  .t?<^5i«ince  to  the  knowloilge  of  the  progressive  development 

v     x^^ .  Jti^  tho  diflferent  parts  of  the  body  do  not  develop  with  the 

.vvS  Mr.  ^iH^',  the  sculptor,  proposed  a  new  canon,  which  in  inge- 
A  va*l  ami  beauty  of  result  is  ecjual  to  any  of  its  predecessors.    To 
>  .utKHi  he  directs  that  one-fourth  of  the  entire  height  of  the 
v*xx*  b-jtr^*  bo  laid  down  as  the  side  of  an  equilateral  triangle.     "The 
X'^.'K  completed,  from  its  ajxjx  a  line  is  to  be  dropjxnl,  bisecting 
w      *.T<J  extending  below  it  a  distance  equal  to  one-third  of  its  length 
i      \:5i  lino  forms  the  diameter  of  a  circle,  in  which  circle  is  inscribed 
The  diagram  thus  consists  of  a  triangle  and  a  square  enclosed  in 
A  xJ  when  the  lines  of  those  figures  arc  divided  into  thirds,  fourths, 
\,-wv.  -jumlvr  of  dimensions  are  ol)taincKl,and  in  them  all  the  measure- 
rs^ intended  figure  are  to  l)e  fouud." 
Vvm\ho  **Silpi  Sastri"  of  India  to  the  "  improveil  canon"  of  Storj-, 
isinMive  to  oKserve  what  ingenuity  and  labor  have  been  expended  in 
ilK^^'  aitrtupts^  to  nxluce  human  proportions  to  an  exact  system,  and  to 
tK^ikv  the  fallacy  which  i)er\'adi^  them  all,—"  that  the  key  to  the  theory 


■kKii«*^    '• 
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found  in  the  ocviilt  relation  of  numlx^rs  or  in  tlie  parts  of  a  goo- 

It  nmalDtil  fur  observers  like  M.  Quetelet,  the  distinguishe<l  rnathonm- 
tirian,  dbj<3irdin«:  thforie^,  to  n^'oornize  ilie  existence  of  a  tt^iitral  oi-  tyi»i- 
cml  (tmn  of  man,  rhornme  moyea^  as  the  mean  rei&ult  of  hirgo  iiiinihers  of 
jKtiial  oiasiireiueuts  of  living  men,  combining  the  sesthetii'  ttincoption  of 
tbf  ^*mitrj|  form"  of  Sir  Joshua  Reviif^hl^  with  the  seientific?ally  clednced 
**c»n«ju'*iif  ty|iiciil  proportions  of  Froll  (Jams. 

"A  lar^  nnmber  of  iiatiimltsts  and  philosophers,"  M.  Quotelet  says, 
**have  aripmpted  to  prove,  bv  a  coui-se  of  reasoning  whirh  is  more  or  less 
«yiidu»ive,  the  unity  of  the  human  spet'ies.  I  believe  that  I  have  succeeded 
IB ilaaouflt raring  not  only  that  this  nuity  exists,  hnt  tliat  onr  mee  admits  of 
t  irpe  %)T  lucjdel  the  different  proportions  of  whieh  ean  be  easily  determined. 
**If  there  were  an  absence  of  tyf»e,  and  if  men  w^vq  nulike  one  another, 
■o<  f^ra  the  effects  of  ae<ndental  causes,  but  ber-suise  no  iY>nnnon  law  rcjdly 
awlfd  among  them,  they  might  be  measnrc«l,  as  regards  height,  for  instance, 
without  all  the  individual  nu^asuiieraeuts  ottering  any  particular  character  or 
any  definite  numerical  relation. 

"If, on  the  contrary,  all  men  have  to  a  certain  degree  been  east  in  the 

orae  mould,  and  if  they  issue  from  it  with  ditfereoces  which  are  purely 

•frideotal,  the  groups  will  no  longer  be  formed  in  an  ermtic  manner,  but 

their  numerical  values,  in  aer^jixlanee  with  the  theory  of  probabilities,  will 

besohject  to  pre-c^tal dished  laws,  so  that  the  numbers  which  repiTSent  cm^h 

man  cslm  Im?  determined  a  priori     There  exist,  therelbre,  for  this  entircly 

•ppcial  «u%  clmracteristics  by  whirh   we  may  recognize  whether  individ- 

«iU  Moog  to  the  same  type  and  only  differ  owing  to  foitnitous  causes, 

AttothiT  truisecpic^Kc  of  the  the<iry  is,  tliut  the  greater  the  number  of  obser- 

imiuaH  the  moiv  do  fortuitous  catis<*s  ex  phi  in  earh  other,  aud  make  the  gen- 

fral  Ivpe,  which  they  at  first  tend  to  screen,  stand  out  prominently.     Thus, 

anh*-  human  raw,  when  individuals  only  are  considered,  all  heights  are  met 

irilh,  lit  It-ast  w^ithin  certain  limits ;  tliose  who  come  nearest  the  average  are 

iIht  must  oumeroni$ ;  those  w4io  deviate  the  most  fnjm  it  form  the  smallest 

nnmIxT;  and  the  groups  RJIow  nnmerit-siUy  a  law  (the  binomial  law  of 

^'cwton)  which  may  be  hud  d<mui  Wforeliand.     In  the  case  of  man  this  law 

wrifitd  not  only  in  relation  to  the  entire  height,  but  also  as  regards  his 

\wou8  members;  and  the  same  is  the  case  with  the  weight,  or  sti'cuglh,  or 

juiy  C|iiality  which  c^an  be  measured  and  reducetl  to  numbei-s."^ 


■       'Jim 

Mi  J  1 


^  Mmamand  Apcntfff. — The  distinction  betwK'n  a  mwuti  and  an  ttv^mge  Is  often  t>ver- 

not  ch«rly  comprehended.     Sir  J^nlin  Htii>*:lit.'l  su  ck^iirly  exhibit**  it  Ihnt  Lho 

i«  Wrirth  rjuotin^  ciiiire.     Speiikifii^  of  M.  (^uetHot'a  humme  moi/eut  he  t^uys,  *'  Now, 

ivwlt,  be  it  ohjffved,  is  a  mean^  ti^  di^tiiii^ui.^hed  fr*jm  nn  nrtratje.     Thi*  distinclion  is 

^  amdi  itiip«*rUino«,  and  b  very  properly  insist^  tm  by  M.  Qu«jt«ltit,  who  proposi^  tu 

vofd  mmia  only  for  the  flmner,  and  to  spenk  nf  ibu  lulii-r  (average)  a-s  ihe  *  arith- 

•     We  prvlcr  the  term  avemgo,  nut  ouJy  bwnu^c  Wth  lii-e  inily  urithmetical 
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The  following  diagram,  taken  from  Robeiis's  "  Anthropometry,"  repre- 
senting the  heights  from  actual  mcasurcment  of  four  hundred  and  thirty 
English  public-school  boys  from  eleven  to  twelve  years  old,  will  illustrate 

Quetelet's  views : 

Fio.  1. 


Typical  or 


^GiaDtiw 


mean  boy. 


Dwarik. 


"  It  will  be  seen,"  says  Roberts, "  that  the  numbers  aiTange  themselv^es  ao- 
coixiing  to  a  very  uniform  rule ;  the  most  numei*ous  groups  are  in  the  middle 
of  the  column,  at  53  and  54  inches,  while  the  groups  at  52  and  55  inches  are 
less  in  number,  and  those  at  51  and  56  inches  are  still  fewer,  and  so  on  till 
the  extremely  small  number  of  the  ver}'  short  and  very  tall  boys  of  47 
and  60  inches  is  reac^hed.  It  is  thus  asceitained  that  the  mean  or  typical 
boy  of  the  class  and  age  given  is  53.5  inches,  and,  as  representing  the  most 
numerous  group,  he  forms  the  standaixl,  from  which  the  other  groups  of 
boys  decrease  in  number  as  they  depart  further  and  further  from  his 
proportions. 

"  In  the  diagram,  which  has  been  drawn  to  a  scale,  the  length  of  the 
horizontal  lines  {abscissae)  represents  the  numbers  of  boys  in  each  group, 
and  the  curved  lino  binding  the  ends  together  is  the  well-known  ^binomial 


moans,  but  because  the  latter  term  caiTies  ali-eady  with  it  that  vitiated  and  vul^p  assocm- 
tion  which  rendei*s  it  less  fit  for  exact  and  philosophieal  use.  An  avei-ago  may  exist  of  the 
most  ditTcTont  objects,  as  of  the  heights  of  houses  in  a  town  or  the  sizes  of  books  in  a  library. 
It  may  be  convenient  to  convey  a  trencml  notion  of  the  things  averaged,  but  involves  no 
conception  of  a  natuml  and  recognizable  centml  magnitude,  all  differences  from  which 
ought  to  be  i-egarded  as  di'viations  from  a  standard.  The  notion  of  a  mean,  on  the  other 
hand,  does  imply  such  a  conception,  standing  distinguished  from  an  average  by  this  very 
feature, — viz.,  the  regular  man-h  of  the  groups,  incrc^asing  to  a  maximum  and  then  again 
diminishing.  An  avei-aije  gives  us  no  assumnce  that  the  future  will  be  like  the  past. 
A  mean  may  be  reckoned  on  with  the  most  implicit  confidence.  All  the  philosophical 
value  of  statistical  results  depends  on  a  due  appi-eciation  of  this  distinction,  and  acceptanoe 
of  its  consequences.'' — Edinburgh  Reviewy  vol.  xcii. ;  Baxter,  op.  cit.,  p.  Ixxviii. 
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CTirrp,*<»r  the  ^ curve  of  tlie  frcHiiiency  of  nrrnr.'  Now,  it  will  be  i^eou  that 
thkatm^l^  not  t|iiile  uniform^  and  tliat  the  Icnvcr  half  (from  the  meau  to 
thnlwirf*)  IH  U-^  ix^tilar  tlian  the  iip[)c*r ;  nnd  if  the  niimlierg  am  counted 
il  will  U'  (mml  that  there  ait*  ten  oiore  Ixijs  VkAuw  the  iiKnii  than  aliove  it, 
ttm^jucwilv  the  ttrent(/f  (ohtaiuwl  iu  the  nsnal  way,  by  dividiiitr  tbe  snm 
of  iW  valiws  olnserved  by  the  number  of  oljservations)  is  h>wer  tluan  the 
mmii,  wliirli  is  represented  by  the  lui^est  giTHii>.  The  differenee  in  this 
nMiioe  k  not  very  j^i'eat,  the  avemLre  iK^io^j  53.43  and  the  mean  53.5 
tnrhii^  Imt  iii  !^>me  in^tanets  it  is  mueli  greater  ;  and  it  is  exi^-eeiliiigly  im- 
portjujt  iltat  the  diflerenw  here  Indit^ated  should  l>e  Itorne  in  mind,  for  iu  it 
emibts  much  of  tlw  juartiral  vahie  of  Qnetelet's  rnetlnid/' 

JodpcrJ,  ftij  exaet  an*  tlie  metlimls  of  M.  tiuetelet  tliat  a  em  ions  faet  has 
hfrti  rlittovered  in  n-lation  to  dwarfs  and  giants,  whieh,  though  iu  tlie  gen- 
€fil  estimate  confiideit^l  m  nionHti'ositii's^— aucunalieis  of  tlie  hiinian  speeies, 
— «re  foiinJ  to  fall  into  their  plaees  a.s  neeessary  faetors  in  eonipleting  the 
•afcof  liiiman  stature.  Mort*over,  it  would  Ix^  {inssible,  if  a  wri-eet  esti- 
linn  of  the  mean  pni|Kation  of  a  popnhiti<jn  \vere  made,  to  declare  tlie 
loIjcTof  each,  and  even  tlie  aetnal  statme. 

Wliile  M.  CJuetelet^s  methfxl  of  studying  the  |>roiKn'tions  of  the  b<Kly  is 

I  the  only  neientifie  one  yet  pmiKHindal,  an<l  is  the  one  now  enT()l(jy{Kl  l>y  all 

las,  t  he  n  m  n  IxT  H  f  t  ♦  I  Kse r  va  t  i  <  m s  m  atl  i  *  by  him  a  I'c  t oo  fe  w  t o  I  >e  of 

timl  value,  and  the  tables  of  Mr,  Rnherts^  thosc^of  Prof  Rcnvditeh, 

wd  the  ^(tatistteal   it?sults  of  tlie  observatinns  of  Dr.  John    Heddoe,  of 

17,000  III iservat ions  obtained   through    the    ineilical    [jrofi'ssinn    of    Great 

^Brttain,  the  12J40  Bavarian  ,S4:jldierJ5  examincil  by  Di\  ileyer,  the  exten- 

Mibgervations  nj>ou  i-eernits  of  M,  Bond  in,  and  the  ex  ami  nation  of  over 

million  men  enh'sted  in  the  war  of  the  rebellion  in  our  twn  tMiuntry 

I2^2.7f»),  jmiiicnlarly  the  23,024  men  examincil  by  the  Sanitary  C<jni- 

011,  have  been  employed  iu  arriving  at  a  eori-eet  scientific  estimate  of 

the  *"  mean"  man. 

Tbe  jrreater  bulk  of  these  observations  is  upon  men,  and,  wliile  they 
liavc  no  dinxl  iM^aring  u\Hm  development  in  ciiildren^  tliey  improve  and 
[winwt  t!w*  observations  made  np<m  eliildren,  and  furnish  more  accurate 
iiip»ni  whieh  to  estimate  |ihysictd  culture,  |)ei"vcrted  deve!(*]Hneut,  and 
tiiiHit  of  di!S(_*ase  at  this  early  jKTitMl  of  existence»  To  emphasize  this 
fi*t*lbe  ittiitenient  of  M.  Qnetelet  that  children  of  the  same  sex  ai*e  of  the 
MUnt'fiiVat  twelve,  aiKl  its  corrn'tton  by  Drs.  Roiierts  and  Bowditcli  by  tiie 
ititoneat  that  at  thirteen  and  fouiteen  yeai's  gills  are  taller  and  heavier 
!  thin  boirg,  nrnv  be  cited. 

MLTHor)ft. — In  rec^mxling  systematic  measuivments  of  the  human  hmly 

'Trtain  rulen  must  be  observed,  in  luxlcr  to  set^ure  exactness,  and  fur  sulise- 

^o»?nt  r&fereni>e  and  eumimri^n.     Prominent  Ijony  points — as  tlic  acronnal 

ntifmity  of  the  clavicle  or  the  troclianter — are  to  be  di-pendcd  upon  chiefly, 

uj^li  mm(*  soft  |>arts,  as  the  ni|Ji>le8  in  males,  and  the  umbilims,  ai^ 

tally  dt'Kuite  and  lixeil  U>  Ik*  available.     All  measurements,  if  pos- 
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sible,  must  be  taken  upon  tlic  naked  body,  and  heights  taken  without  the 
shoes.  The  height  is  l)est  obtained  by  measuring  from  the  ground  upward, 
ahhoiigh  the  various  dimensions  of  the  head  are  best  obtained  by  measuring 
downwaixl  from  the  vertex.  The  diametei's  and  circumference  of  the  trunk 
are  readily  secunnl  by  means  of  callipers  and  a  plain  tape-measure  marked 
in  English  inches  and  tenths  of  an  inch.  As  the  various  trunk-mt*asure- 
ments  vary  much  with  the  state  of  the  respiration,  these  are  best  deter- 
mincxl  when  the  chest  is  empty  and  at  rest,  a  condition  easily  secured  by 
dira*ting  the  pei'son  to  count  ten  slowly  in  a  loud  voice  imnuKliately  before 
the  measurements  are  taken.  The  strength  is  best  determiuetl  by  making 
with  the  dynamometer  seveml  (three  or  four)  trials  each  of  grasping,  pull- 
ing, and  liiling,  and  estimating  the  averages.  For  recording  all  measure- 
ments the  l)est  methods  and  chart  are  those  given  by  Mr.  Roberts  in 
his  "  Manual  of  Anthropometry,"  to  which  the  I'eader  is  referred,  or  the 
blank  forms  publisheil  by  the  Anthropometrical  Committee  of  the  British 
Association,  22  Albemarle  Street,  London. 

The  method  extensively  used  in  Grermany,  which  consists  in  recordlDg 
on  a  separate  paper  all  the  memoranda  and  observations  relating  to  each 
individual  case,  reduces  the  lalx)r  of  tabulation  to  a  minimum  and  facili- 
tates the  estimation  of  any  particular  observation.  It  should,  therefore, 
always  be  employ eil. 

The  following  table  may  be  taken  as  a  good  form  upon  which  to  record 
measurements.  These  should  be  repeated  every  three  to  six  months,  and 
C()mj)arisons  made,  or  they  may  be  plotted  upon  a  percentage  chart,  such  as 
are  sold  by  dealers  in  general  sporting  g(K)ds,  and  compaix}d  with  a  standard 
or  with  hundreils  of  othei's  similarly  examined. 

TABLE   FOR   MEASUREMENT.* 

Dato 189  .    . 

Nairn* 

Ai^t' years months days 

Wfiujht pounds 

lli'iijjht feet inches 

Girth  (»f  head feet inches 

''       niK'k " 

*'       right  shoulder " 

*»       lea  shoulder " 

"       oil*,  shoulder " 

»'       chest  inflated ** 

''       t'he>t  uninllated " 

**       lun;L^  ca}>acity cubic  " 

*'       waist " 

*'       hips " 

rii^ht  thiixh " 

lea  thiijh " 

riijht  calf " 

»«       h*fl  calf " 


»  Kr»ni  Physical  Culture,  A.  J.  Reach  Co.,  Philadelphia. 
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TABLE   FOR  MEASUHEMEXT.— (a/M/i^nw^O 

Girth  t»triirbt  »rru  uf>  ....,.,,  iDches. 

"      l*ft  Hrin  ii|»                                                        ,  ** 

**      right  tirm  tl»wu   ... ,  ** 

'*      left  nrni  down      ... «* 

*♦      right  fonrnmi   . •* 

**      Icfl  foresirm  .  .    ,    .        *    •  •« 


TIk' pplative  ami  avrra^e  growtli  in  weight  and  incn^se  in  height  have 
nlrtady  Ixxu  fnllv  di8fMis.s«Hl  in  tho  artirU^  (i|>rin  the  |)hysinhvc:y  of  itiibnry. 
Then?  rrniuin  the  grnrnil   proportiuus  atul  dew^opnicut  of  the  html,  neek, 
inmk,Mwi  extremities.     It  luay  be  inteivr^tinj^  here  to  oliserve  that  Qne- 
Ifii4  has  ttsoertainetl  that  in  a  large  nuniher  of  ni<^n  (ten  thnnsand,  fur  exam- 
ple) of  the  f»aiue  nation,  age,  and  external  Mirfoundings,  the  siiinr  nniturnnty 
ib  as  to  weight  that  hiL^  been  demon st rated  to  exist  as  to  .statnre. 
A:*  in  height  and  weight,  in  additirm  to  a  hifge  unniher  of  aoMdt'nta! 
g,  there  ai\3  at  laii^t  three*  faettjrs  whieh  directly  alieet  the  dcvt.'lopinuut 
the  ililTerent  portions  of  the  btnly  in  the  growing  ehild*     These  ave 
alJty  or  ratx?  (BiMidin),  the  o<;enpatioo  of  the  parents  (Roberts),  and 
RwMle  of  life  (Bowditeh), 

M*  Bondin,  after  et^mpariug  the  n^sidts  of  his  very  extensive  observa- 
to  determine  the  mean  height  of  the  inlmhitants  of  ditlerent  distriets 
«f  Fmnee,  with  the  rt*^t?an'hes  of  IJroai,  efinelitdcd  tliat  soil,  hx'al  siirronnd- 
tiig»T  2ind  elimate  exercise  little  iidlneuee  on  height,  which  is  always  an 
sSktr  i>f  race  or  hereditary  descent. 

Mr.  Robert.s  has  demonstrated  tliat  the  sons  uf  Engliali  ni>n-lal>uring 

c^ii6c$  are  deeiderlly  taller,  and  at  most  ages  also  heavier,  tlian  the  children 

of  ilie  laboring  classes ;  the  difference  anioimting  at  thirteen  years  to  n^rly 

Inar  inches,  afid  this  in  a  pipnlation  corn ]ui rati vely  stationary  and  homt>- 

gewotis  in  chanu-ter.     In  onr  own  country,  wheix!  the  population  is  lietero- 

I  i^iftieoivs,  movable,  and  without  class  distinction,  this  ]>rinciple  is  much  less 

markril.     Dr.  Bovvditdi  has,  however,  pointed  ont  its  existen<.'e,  but  eon- 

rluik-s  tliat  llie  iufliieuoe  of  nimle  of  life  io  determining  the  size  of  growing 

Aiidri'o  is  at  least  equal  to  and  possibly  even  greater  than  that  of  ince. 


PROPORTIONS    OF    TtlE    BODY. 

The  different  portions  of  the  human  biMly  dcvchip  with  varying  rapidity 
tl  dillmnit  |M'nods  uf  life,  an  observation  aln-ady  made  In  referring  to  Prof, 
Cirus's  "eanorr*  of  pro|i«ii*tions.  Of  all  these  th*'  liead  is  umst  completely 
tln\ml  at  fjirtli  and  varies  least  during  stibs(M|uent  growth,  for  which 
Du,  doubtless,  it  was  early  atloptcd  as  a  standaitl  of  nieustirenietU.  In 
tW  adult  it^  relation  to  the  entire  height  is  one-seventh.  From  birth  to 
aihdt  life  it  doubles  its  height,  while  tlic  remainder  of  fhc  bmly  incixnises 
tlifi^^  at  four  times,  the  growth  being  almost  terminated  at  the  age  of  ado- 
iisicistire.     At   birth   the    antero-posterior  diaraeter  (occipi to- frontal,   11 J 


252 


PHYSICAL   DEVELOPMENT. 


oentimotres)  is  a  little  gix?ater  than  the  transverse  (bijiarietaly  9J  oentw  J 
metres),  and  this  ratio  is  maintained  throughout  life.  The  height  varicsd 
little  iu  the  two  sc^xes  at  different  periods  of  existence,  as  shown  in  th^^ 
following  table,  taken  from  Quetelct : 


Age. 

Men. 

Women. 

Total 

IleiRht  (»f 

Total 

Height  of 

HelKhl, 
liiciiej*. 

Head. 

Ratio. 

Height, 
Incne». 

Head. 

RaUa 

Inches. 

luches. 

Birth      

19.68 

4.87 

4.50 

19.44 

4.87 

4.45 

1  vear     

27.48 

6.06 

4.53 

27.16 

6.06 

4.48 

2  veare 

31.14 

6.81 

4.57 

36.74 

6.77 

4.54 

8      **       

34.08 

7.16 

4.74 

88.64 

7.08 

4.74 

o      '*       

88.8<i 

7.56 

5.14 

38.84 

7.40 

5.18 

10      "       

50.11 

8.07 

6.21 

49.87 

7.91 

6.21 

15      **       

09..36 

8.46 

7.04 

58.58 

8.88 

6.99     ^ 
7.15     ^ 

20      "       

C5.74 

8.93 

7.85 

61.% 

8.66 

30      "       

60.37 

8.97 

7.89 

62.20 

8.80 

7.15 

The  lower  part  of  the  fac*e  api>ears  relatively  to  grow  more  rapidly 
than  the  upper ;  the  nasiil  incision,  which  at  maturity  divides  tlie  face  into 
two  equal  parts,  at  birth  is  nearer  the  chin, — a  circumstance  which  may  be 
accounted  for  by  the  development  of  the  alveolar  processes  and  of  the 
teeth,  especially  the  molars. 

Xec:k. — At  birth  the  nec»k  is  al)out  one  inch  in  length,  but  later,  owing 
to  the  fatness  of  the  infant's  chin,  it  apparently  shortens,  and  does  not  ap- 
pear to  grow  j)erceptibly  till  the  sixth  or  seventh  year,  doubling  its  length 
by  the  time  adolescence  is  reached.  Its  diameter  develops  rapidly  during 
the  tirst  year,  and  again  at  pulxTty,  and  is  practically  the  same  iu  lx>th 
sexes,  being  more  rapidly  attained,  however,  in  the  female,  the  diameter 
taken  just  above  the  clavicle  measuring  at  birth  about  1.81  inches,  at  six 
years  2.25  inches,  and  when  fully  developed  alx)ut  4.75  inches. 

The  development  of  the  larynx  in  the  male  increases  somewhat  the 
upper  eireumference,  and  the  development  of  the  thyroid  body  in  the 
female  the  lower  circuniferenw\ 

TiirNiv. — The  trunk  includes  the  chest,  abdomen,  and  pelvis,  and  is 
boundctl  al)ove  by  the  clavicles  and  Ix'low  by  a  horizontal  line  on  a  level 
with  tlie  [HMMueuni.  In  length  and  transverse  diameter  the  trunk-measure- 
ments from  birth  to  maturity  are  tripled,  while  the  head-  and  neck-measure- 
nicnts  are  donblcnl.  The  a nt<»ro-] xyster ior  diameter,  however,  grows  with 
less  rapidity,  incn^asiiig  very  .slowly  and  regularly  from  birth,  and  doubling 
only  at  puberty.  The  ciivumference  grows  with  the  same  rapidity  as  the 
transvoi-se  diameter:  it  is  much  modified  after  puberty  in  the  two  sexes,  the 
shouldei-s  beiuir  i)r()portionntely  wider  in  the  male,  the  pelvis  in  the  female, 
the  disproportion,  which  is,  however,  slight,  being  much  enhanced  in  woman 
by  the  development  of  the  breasts  and  by  the  modifying  influence  of  her 
costume.    This  illative  growth  of  the  trunk  in  height  and  diameters  is  well 
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i^k>irii  m  the  diagrams  Xtx«i.  2  and  3  opjyosite  |»aj^es  97  and  1 1:]  rei5i>ectively 
fit    ^{iiliertiiV  *' MauLial  of  Anthrop<iniotrv.*' 

Tlii*  eircuiiifei'eiK'e  of  the  cht*st,  on  acixJUHt  of  the  iiniJoiiant  organs  vvhioli 

ft    c^Miiaius,  has  been  Belectod,  together  witli  the  height  and  wei^^ht,  to  deter- 

i  f      '       T»v&ical  capacity  i>f  the  indivfdnal  fur  military,  naval,  and  other 

i  %     The  ini|>ortanee  <>f  these  data  in  lite  in^nraoee  ean  iiardly 

«ver-€$timated«     Frt>ra  extended  observation  it  han  been  ascertained  that 

a      ^ireci  ratio  exisL*^   iM^twcen  the  height,   weight,  eirenniferenee  of  chesty 

ACS^Hg^, and  formulas  have  l>et.*n  armngiH:!  somewhat  ailntrarily  by  which  to 

avc^rtain  from  the  stature  the  eircuniierenee  of  the  chest.     It  is  not  well, 

k^y^'evcr,  to  follow  these  formulas  tin*  dogmatically,  as  Haxter's  eonclnsions 

prcivethat  Mr,  Hntehinson's  and  Mr.  Brcnt\s  iVa-ninhis  do  not  corrcs|Tnnd 

^'bru  applied  to  the  examination  of  innncnse  ninnbci'i!^  of  aljle-bodied  men, 

tipifientiDg  the  picked  men  of  the  nation.     From  these  it  5s  observcil  that 

AffijrHres  do  not  rise  above  the  minimum  size  of  the  clicst,  HOt  do  theif  in 

Qiiif  in«liinv€  aftuin  (he  met  I  in  ni  size,^ 

If  the  mobility  of  the  chest  be  ver}'  limital,  this  should  also  be  re- 

M 'iH  a  dis(|ualification  for  military  service,  or  else  slionld  Icatl  to  more 

;:h  physicid  examination*     Tlie  dcgix-c*  id'  mobility  varies  nnieh   in 

diffm-Dt  in<lividuals,  and  is  also  modified  by  sex,  the  female  chest,  j>artien- 

Isirlv  the  np|icr  [nirtion,  IxMng  more  active,  but  HmittKl  in  extent.      The 

hitikhs  aiau*s  exiianhion,  accoixliug  to  Hntchinstm,  is  thn^^  inches  (Baxter, 

3.IW),  hut  may  reach  even  seven  inches*     A  remarkable  instance  was  ol>- 

iiTVttl  iu  a  native  of  New  Jersey  admitted  to  the  servic<%  \vl*o  was  eighteen 

ymwof  age,  weighed  one  hnndixxl  and  ftjurtwn  |)onnds,  and  was  sixty-four 

ferhii*  ill  height ;  his  elust  at  exiiiratiun   nnasiu-eil  t\\enty-nine  inches  in 

girth,  aixl  hati  an  ex|ian8ion  of  »eve}i  incheit, 

VvvKH  EXTREMITIBS. — Tlie  ni)per  extremity,  including  the  arm,  fore- 
inn,  atxl  hand,  varies  much  in  development.  The  popular  idea  that  the 
ilpaa*  oovend  by  tlie  extended  arms  is  CHjiud  tt*  the  height  is  correct  only  for 
«irly  life, — lj*»fore  pub4:»rty, — being  the  same  in  liotli  sexes.  After  pnU-rty, 
bim-ever,  in  man,  owing  to  the  increasc»d  lireadlli  of  the  shoulders,  the  hod- 
aotita]  nieaisurement  exceeds  the  perix'ndienlar,  and  in  woman  it  is  also 
^Itprijtly  gnuter.  The  arm,  mejisujx*d  Im  tw*»en  the  acromion  and  the  external 
ctwulyk,  incn'oses  in  length  from  3,5  inches  in  the  intant  to  13  inches  in 
tbr  aduh,  and  iu  circumference  from  4  to  12  inches,  tliese  measurements, 
ti^cver,  bt»ing  greatly  infliience<l  by  exemse,  sickness,  etc. 

The  adult  forearm  (enbit)  was  the  nnit  of  measurement  among  the 
SiiKJenta.  The  growth  of  the  forearm  in  length,  measured  fi'om  the  ex- 
Wmal  condyle  to  the  styloid  process  of  the  radius,  is  from  2.25  inches  in 
tlieiafant  ti»  9 J  inches  In  the  adult,  and  its  increase  in  eiiTnmfeivnw  from 
2.5i]|chi^  in  the  chikl  to  13|  inches  in  tlie  adult.  Its  eiiTumfert^nce  is  also 
mndi  iniinenii'cl  bv  exorcise. 
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The  hand,  as  employed  by  artists,  sculptors,  and  others,  represents  the 
ratio  of  1  to  9  of  the  entire  height.  It  develops  slowly,  being  doubled  in 
length  by  the  seventh  year,  and  tripled  at  maturity.  It  is  a  little  broader 
and  plumper  in  proportion  to  length  in  women  than  in  men. 

The  length  of  the  entire  upper  extremity,  measured  from  the  acromion 
extremity  of  the  clavicle  to  the  tip  of  the  middle  finger,  is  doubled  between 
the  ages  of  four  and  fiwo,  tripled  by  puberty,  and  quadrupled  by  maturity, 
— growing  with  less  rapidity  than  the  lower  extremity,  which  during  the 
same  period  is  quintupled. 

Lower  Extremities. — The  lower  extremity  includes  the  thigh,  the 
leg,  and  the  foot,  and  is  the  most  important  factor  in  determining  the  height 
of  the  individual.  The  thigh,  included  between  the  trochanter  and  the 
patella,  increases  in  length  from  2.75  inches  in  the  infant  to  18  inches 
in  the  adult,  an  increase  of  nearly  sevenfold,  the  greatest  increase  of 
growth  observed  in  the  body.  After  puberty  the  increase  is  relatively 
greater  in  the  female,  owing  to  the  increased  width  of  the  iDclvis  and  the 
development  of  the  upi)er  thigh.  For  the  same  reason,  the  angle  formed 
laterally  at  the  knee,  between  the  thigh  and  the  1^,  is  also  relatively 
greater  in  the  female. 

The  leg,  included  Ixitween  the  lower  edge  of  the  patella  and  the  in- 
ternal malleolus,  increases  from  3.4  inches  in  infancy  to  15.3  inches  at 
maturity,  an  increase  which  is  much  modified  by  exercise  and  somewhat 
also  by  sex. 

The  loot  has  been  much  employed  as  a  unit  of  measurement,  its  length 
being  in  both  sexes  and  at  all  ages  from  .15  to  .16  of  the  entire  heights 
The  belief  that  its  length  corresponds  to  the  height  of  the  head  and  the 
circumference  of  the  fist  is  fallacious.  It  grows  in  height  from  1  inch  at 
birth  to  3.25  inchas  at  maturity,  and  in  length  more  rapidly  than  in  height, 
from  3-3.5  inches  at  birth  to  8-10  inches  at  maturity.  Its  width  is  pro- 
portionately greater  in  the  male,  and  is  much  influenced  by  race-peculiarities 
and  by  dress. 

The  lengtli  of  the  lower  extremity  increases  more  rapidly  than  that 
of  any  other  portion  of  the  body,  being  doubled  before  the  third  year, 
quadrupled  before  puberty,  and  increiised  fivefold  by  maturity,  the  thigh 
growl ng  more  rapidly  than  th(i  leg,  and  the  leg  than  the  foot. 

In  this  connection  it  must  be  borne  in  mind  that  the  human  frame  is 
subjected  to  many  influences  that  tend  to  produce  minor  deformities,  con- 
genital and  ac(|uirc(l,  all,  however,  within  the  bounds  of  health,  as  unequal 
develoi)nient  of  the  lower  extremities,  transposition  of  viscera,  excessive 
development  of  the  right  side,  etc. 

The  relative  proj)ortions  of  a  j)erfect  female  form,  as  deduced  by  modem 
sculptoi^s  from  the  Greek  statues,  may  be  statcnl  as  follows.  With  a 
height  of  five  feet  five  inches,  one  hundred  and  thirty-eight  pounds  is  the 
proper  weight,  which,  however,  could  be  increaseil  ten  pounds  without 
greatly  destroying   the    proportion.     When    her   arms  are  extended,  she 
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ttU  measure  from  tiji  of  middle  fiager  to  tip  of  middle  finger  just  five 
t  in,  exactly  her  oxrn  iieiglit.  The  length  of  her  hand  should  be  just  a 
Ifiilli  of  Limt,  and  her  fixjt  just  a  seventh,  and  the  diameter  of  her  chest  a 
fftlu  from  her  perineum  to  the  gmund  she  shoidd  mea^ire  just  what  die 
WKamrpb  fmm  the  perineum  to  the  top  of  the  liead.  The  knee  shiinM 
fnmp exactly  midway  Ixtweeu  tlie  iKTiueum  and  the  hei'l.  The  distance  from 
the  elbow  to  the  tnidtlle  finger  should  be  the  same  as  the  di^lam\^  from  tlie 
i»nio\r  to  the  middle  of  tliC  rhtst.  Fmm  the  top  of  the  head  to  the  diiu 
flb^oild  be  jiLst  tlie  length  of  tlie  foot,  and  there  should  be  the  ssime  dbtanoe 
hetwaMi  tlie  rhin  and  the  armpits.  A  woman  of  this  height  should  measore 
timity-Cmr  inches  alx»ut  the  waist,  and  thtrty-four  incJies  alx>ut  the  bust  if 
mcaMiml  from  under  the  arms,  and  forty-thi'ee  if  measured  over  them. 
The  iii^per  aim  slu»u!d  measui^e  thirteen  inehes,  and  the  wrist  six.  The 
mif  of  the  leg  should  measure  fourteen  and  a  lialf  ineheg.  tlie  thigh  twenty- 
ive,  awl  the  ankle  eight. 

Wliia  full  development  has  been  attained,  the  illative  propoilions  of 
i  perfect  male  may  be  summarized  as  foUows : 
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EXERCISE. 

Th^  term  "  cxoi'ciise''  is  applied  physiologit^Uy  to  any  exertion  or  action 
of  tl»f  body  for  the  maintenance  of  it8  organs  or  functions  in  a  healtliy 
t^Mjdilioii^  but  in  a  more  iTstriete*!  and  genemlly  aeeepted  sense  applies  to 


'  Fmm  Phy*»ciil  Culture,  A»  J.  B(>neb  Co.,  Philadelphia,  p.  52. 

*T>ii»  mil*  b»J  lonjf  bwri  observcicl^  c&pe<ially  anions;  iirtist^t  but  it  \%  not  true  to 
kluf  vrry  nin^ly  (ht  we  find  either  men,  w<>nien,  or  ebildiTn  wliose  net'k,  upper-nrni, 
mettAurcmuntA  are  the  siimc.     As  h   nilc,  xh^  upper  mux  ii  the  sinnlleit  of  lh« 
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certain  mt>vomont8  of  the  IkkIv  eilectetl  hv  tlie  rontmetioii  of  tlie  voluiiiarv 
miisek's  imule  witli  siiffirietit  iorco  ami  rapidity  tu  quickeu  the  Im^itliiiig 
and  ac:ci  li'ratf  t!n3  circulation  nf  the  blijul,— in  other  wortls,  muscular 
exercise.  The  miisich^  acted  npni  diiriti;i|;  exercise  are  all  of  the  st rijKxl 
variety, — the  skeU'tal  muscles,  h*?art,  diaplimgm,  etL\ ;  but  a  marked  dlti^  _ 
tinetioQ  must  be  observed  l>et\veeu  these  muscles,  from  the  fact  that,  ■ 
ahiiougli  practically  of  the  same  structure,  tlie  nervous  eiiutrul  ditrei"^,  the 
lieart  and  diaplimi^m  not  bcinsf  under  the  cont^)]  nf  the  will,  and  their 
action  Ijcin^  only  .seeurt^d  secondarily  through  tlie  elftvts  of  the  action  of 
the  vohmtarj^  muscles. 

Tlie  mu.sclcH  c<nisist  essi'Utially  of  the  sarcons  substanw,  with  it?^  luiclei 
or  muscle-corpiisclcs  eiiclo^vcd  within  conipartnients,  and  surroundtxl  by  the 
«arcoIemnia  and  endomysium  and  jwrimysinm,  so  a«5  to  constist  of  fa^scicult  ■ 
or  bundles  of  fibres  Burronnded  by  eounwtive  tissue.  The^e  fiis>4*i<nili  are 
eouuectdl  ultimately  by  teudioou?^  ftscias  or  bands  with  tlie  <:>:?st*<3ns  gtinio 
tures  Ufion  which  they  are  intended  to  ojierate.  The  sareolemitia  tlimugh 
a  single  oiieuinii:  receives  the  axis-cylinder  of  a  nerve-fibre,  which  aiWr 
formiuj^  a  flat  protul>erance — or  motor  end-plate^ — is  distributed  in  fine 
fibrils  throughout  the  cell-con  tenths.  Sensory  as  well  as  motor  nerve-fibres 
are  distributetl  to  the  muscle-substance^  to  convey  impi'ossions  to  the  ceu-  M 
t rally  situated  nerve-cells.  By  a  fine  mesh-work  of  capillaries  lyinj^  lx> 
twccn  and  nj>on  the  fibres  and  cells,  but  without  jienetrating  the  sai'ei>lenima, 
the  rausclea  are  bountifully  supplk^l  with  bhK»d. 

Muscles  ai*e  at  rest  neutnil  or  slio;litly  alkaline  in  reactioUj  and  consist 
cliemically  by  weight  of  thi\*c-fuurths  water  and  one-fourth  iiitn>genoii5 
and  non-nitrogenous  matters  and  salts.  The  most  important  niti'ogeuous 
element  is  the  coagulated  subsfaum*  whii*h  Ijecfinics  in  dead  muscle  mvosin, 
which  is  found  in  much  sural ler  quantities  in  infants  than  in  adults. 
Among  the  non-nitrogenous  matters,  pa m lactic  or  sarcolactie  acid  may  l>e 
mentioned,  while  the  salts  are  principally  the  alkaline  c<impounds  found 
most  abundantly  in  the  blood,  these  salts  and  other  extract i\^e  matteiii 
being  much  more  plentiful  in  infant  than  in  adult  lile. 

Function  of  Voluntary  MuseLBS.^The  chamcteristic  physiological 
property  of  muscle  is  its  contractility,  by  virtue  of  which  all  its  acts  ai-e 
jierlonned.  The  muscular  system  in  infancy  is  very  poorly  developed,  so 
that  during  childho^xl  and  youth  the  inci^ease,  both  relative  and  absolute^  is 
enormous.  In  its  clongatrHl  condition  of  rest,  muscle  is  still  luidrr  a  slight 
degree  of  tension  (muscular  tonus,  or  imiscular  tonicity),  and  under  the 
iufluencT  of  appropriate  electrical  or  nervous  stimulus  it  becomes  shorter  ■ 
and  thicker  and  its  extix^mitics  nro  a]vpmximatcHl.  With  increased  stimula- 
tion the  eorresixindiug  contraction  will  he  found  to  increase,  and  tiually  will 
dimioisli  until  contraction  ceases  entirely  through  the  musc*le  Ixiug  fatigued 
from  K^X'ated  stimulation*  The  more  rapid  the  eon  t  met  ion  the  more 
quickly  does  the  fatigue  manifest  itself  and  the  longer  is  the  ]K?rif.>d  of  ivst 
re|uired  to  recu]ierate  its  lull  power.     As  migiit  also  be  expet*ted,  a  niusck 
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\  fatigued  much  sooner  when  it  does  work  than  when  it  simply 
bout  doing  work.  The  mii:3eles  in  cont meting  must  exert  a 
fowr  iiifficieDt  to  elongate  the  opposing  muscles,  must  overcome  the  force 
nertdby  thetonieity  of  the  antagonizing  muscles,  and  most  lift  the  weight 
of  tlie  }K>rtion  of  the  limb  to  which  they  are  inserteih  When,  on  the  other 
hsod^  this  force,  known  as  antagonistic  force,  is  w  ithdrawu  by  paralysis  or 
atYttaDof  the  tendons,  undue  action  is  at  once  manifi?stcil  in  the  opponents. 
The  vibrations  of  muscular  cfintractiou  can  be  distinctly  heaixl  if  the  stetho- 
8rt»|M*  or  myophone  l>e  applied  over  a  po w er f u  1  ly -co nt meting  muscle,  as  the 
htcvfiet^  or  the  heart  during  its  first  sound, 

IHiriiig  contraction  the  reaction  of  the  muscles  beeomes  distinctly  acid, 
from  a  t^jnsiderable  amoimt  of  carbonic  or  lactic  or  Siircolactic  acid  Ix^ing 
aelfm\  With  use  the  muscles  increase  in  size,  in  firmness  or  tone,  and  in 
Mxtup\\,  and  respond  more  quickly  to  stimuli^  goml  examples  of  which  are 
exhibited  in  the  bulky  biceps  of  the  blacksTnitli  and  the  eiJossal  c^lf  of  the 
Wk-<lancer.  When  a  single  muscle  or  a  group  of  muscles  is  exercisod  too 
worfj,  it  will,  after  increasing  grmtly  in  size,  Ix^giu  to  waste.  This,  how- 
•TCT,  k  j»ot  the  case  trfien  a/f  the  rmtrscfcs  of  (he  body  are  exercinedf  probably, 
m  Parke  suggests,  because  no  one  muscle  can  then  be  over-exerciaed, 

MimxTLAR  Work. — Tlic  work  jK^rfornuxl  by  muscular  contraction  rep- 
mmis  but  a  fnictiimal  part — about  one-ninth,  or  over  ten  per  ecnt» — of 
tke  eutire  work  done  in  the  Iwxly  ;  the  nervous  energy,  or  iutcroal  work, 
ii  it  ig  called, — the  forct*  i^e^juired  to  rc»gulate  the  various  pi^oeesses  of 
liigntion,  assimilation,  and  seeretiou,  for  intellectual  pursuits,  etc,  and  the 
«|i>ric  work,  or  the  force  inquired  in  the  prtxkictiuii  of  heat  to  maintain  the 
Wily  tern jieraturej^-oonsti tut ing  the  larger  proportion.  It  must  be  I'e- 
©Huben-d  that  the  heatMinits  employed  in  the  intcroal  work  of  regulating 
th«dimktion  ami  jwi'spimtion  ai*e  only  temporarily  ciuivcrtiil  into  mechan- 
loJ  wiergy,  the  latter  being  almost  entirely  re*:*ou verted  into  heat  by  the 
fimction  developed  by  various  obstructions  offcixHl  to  the  movement  of  the 
Uoodand  respiratory  organs.  However  expendal,  or  however  it  may  vary 
in  amount,  the  fon*e  is  tlie  same,  and  it.s  amount  may  be  estimated  and  its 
ioOTw  be  diseovereci  **  Tlie  wi>rk  done  by  a  mus(*le  in  a  given  contraction, 
*fc«i  it  lifts  a  weight  vertirally  against  gravity,  is  measureil  by  the  weight 
ttn>v«»l  multiplied  by  the  distance  through  which  it  is  moved/'  * 

It  has  been  found,  from  mlcuhitions  made  by  different  observers,  tliat 
dkeitnotmt  of  force  exi^endcd  daily  by  an  adult  WTighing  one  hundred  and 
8%  poands  in  the  |>erfi)rmance  of  these  three  forms  of  work  is  about  tliree 
IlKMigtiid  four  htmdred  foot-tons, — or  a  force  ref]uired  to  mise  three  thou- 
•nd  Tnur  hundred  tons  one  f^it  in  height, — the  gn^ter  amount  of  which 
(two  thousand  eight  hundrwl  and  forty )  is  em|>l<)>'c^l  in  maintaining  the 
uirmal  iem])eniture,  the  remainder  iKing  distributed  between  the  internal 
W(two  hundred  and  sixty)  and  nniseular  activity  (three  hundi^l). 


»  Siwrgt^nt,  Physical  Tmining  Caarcrencv,  1889,  p,  71* 
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Estmiatts  oiade  iiptm  tlie  actual  IiiImm'  ex[)oode<l  in  perform  in  jx  rvrtain 
manual  acts  by  men  of  the  siime  weight,  siicli  as  eight  h<Hirs'  pile-clriviug, 
turniug  a  wi'eneh,  canying  a  peikllcr's  pack,  paving,  etc,  demonstrate 
the  same  fact.  From  ostimatts  of  this  diaraeter,  and  considering  that  tlie 
type  of  the  most  he*ahliy  life  is  that  uf  a  man  engaged  at  moderate  laLnn-  in 
the  open  air,  at  which  work  he  will  prolxibly  a\'erage  I  between  two  hniidi-etl 
anil  fifty  and  three  hiniditul  and  fitly  fijot-tons,  Prof  Parkes  has  ecmcluded 
that  a  healthy  adult  shoidd  hear  without  the  risk  of  over-fatigue  wliat 
would  be  equivalent  to  a  walk  of  uine  miles,  from  which  must  be  dethicted 
the  exertion  usel  in  oixHnary  business  pui*3iiits. 

The  sonix'e  of  this  force  or  energy  must  Ijc  M>nght  in  the  molecular  life 
or  combustion  going  on  through  the  entire  economy.  In  every  action  of 
tht?  human  IxmIv,— wheuever  we  make  a  niovementj  (Imw  a  bi^atli,  change 
a  muscle  of  expression,  or  conceive  a  paisisiug  fancy, — molecular  death  has 
Oi'eurrcd,  and  a  fpiantity  of  p^Jtential  enciT^y  (foix'e)  has  bet^n  libtn-atetl.  This 
force,  having  previously  entered  the  bmly  iu  a  latent  state  as  fixxl,  was 
stoi'ed  by  means  of  the  blood  in  the  cellular  stnictuiTs  awaiting  the  tlemaoil 
for  its  ignition  with  the  oxygen  eiixndatiug  in  the  blood.  These  disinter 
gmtcd  cellular  elements,  removed  by  the  blood  to  be  eliminatetl  from  the 
system,  are  i-eplatHxl  by  new  active  eelk,  and  thus  the  unbi-oken  ciixde  of 
physiological  plienonieua — latent  potential  euei'gy,  motion  or  activity,  cell- 
destruction  J  cell  disiutegmtiou  aad  elimiuation,  cell-rene^val,  more  latent  fl 
fbix*ej  and  so  the  same  succession  of  cveuts — ^is  maintained,  and  at  every 
i'evolntion  vital,  active  (kinetic)  force  develoi>s.  This,  in  a  word,  consti- 
tutes *Mife;"  and  uimn  the  celerity  and  tlioroughness  Avith  which  these 
processes  ai-e  rei>eated — ^upon  the  **  newness,'*  as  Maclaren  has  expi'essecl 
it,  of  the  individual  cells — will  detjend  the  hcaltli  and  strength  of  tlie 
iudividual. 

Manox  and  Heat. — This  foix-e,  then,  which  is  the  result  of  the  oxy- 
genation, death,  or  burning  up  of  the  cx^llular  elements  of  the  l>ody,  suggests 
at  once  the  relationship  which  exists  between  heat  and  motion,  the  ct^nHda- 
tiou  existing  between  them,  and  the  convei'sion  of  one  into  the  other,  C*on-  ■ 
ceived  by  Sadi-Cai^not,  clearly  formulated  l>y  R.  ila}*cr,  brilliantly  demon- 
strattHil  by  Joide,  the  theory  of  tlie  ecjiu valence  of  foix*cs  may  now  be  said 
to  be  admitted  by  all  |}hysicists,  and  the  mechanical  equivalent  of  heat  be 
eonsiderwl  as  425. 

As  l>efore  statcnl,  nearly  sixty  \wv  cent  of  the  work  performe<l  in  the 
body  is  employed  in  tlie  prrxhiction  of  heat  or  hi  muscular  exercise,  and 
we  shall  now  see  that  probably  thi^ec^lburtha  of  the  heat  developi^l  is  pro- 
duced ill  the  mtiHclcs  at  the  moment  of  muscuilar  contraction.  Daily  obser- 
vation and  sijecial  ex|>eriuicnts  teach  us  that  tlie  whole  bxly  is  heated  by 
muscular  exercise,  and  Diivy  Ibund  that  after  a  walk  in  tlie  open  air,  the  ■ 
temperature  of  tlie  surrounding  atmosphere  being  40^  F,,  the  temj>ei'ature 
of  the  nrine  was  elevated  one  degree, — from  100°  to  101^  F,  This  devel- 
opment of  heat  by  muscular  contmctiou  is  also  well  seen  under  eertaiu 
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psthologioil  conditions, — for  example^  in  U'tuntis  rising,  accoixling  to  Wiui- 
derUch,  lo  the  extreme  height  of  112.5°  F.,  althoiigli  this  exU'cnie  temper- 
itOR^cAii  hanlly  be  attribnt^l  ontii'ely  to  niusciilar  aetiun» 

Tlie  theorj'  of  the  close  i*ohitionship  bt»tween  ea tori fieat ion  ami  eom- 
im,  {kietically  expreaset!  by  tlie  philosophei*s  of  antiquity  an  the  iii^e 
IhiI  from  heaven,  tlie  flame  of  Proniethens,  and  deseriljecl  so  aoeiirately 
by  Ijivoisier  more  than  a  century  ago,  remains  sul>?»tanlially  the  accepted 
cif  ino*lern  times,  the  only  ORKlifi  tut  ions  consisting  in  the  iniplit^tioo 
if  Uk*  thinnj  of  calorie,  and  in  considering  tlie  hmgti  not  alone  the  seat  of 
the  chenu<'al  inteivhange, 

NaUiral  jJiilosopliy  furnishes  nnmeitJiis  examples  of  motion  converted 
iotfj  hint  by  friction,  etc,,  and  also  of  the  conversion  of  [leat  into  motion, 
of  whi(4)  the  steam-engine  is  a  practical  exani|>le.  In  tlie  hnnian  et'outmiy, 
vtrious  systems,  but  particularly  the  niuscnlar,  may  be  regaitletl  as  s>o 
ly  nuichines  for  converting  the  jiotential  energy  derived  fix)in  the  food 
ittd  oxygiMi  int^j  mechanical  foix?e,  with  this  exception,  however,  that  tlie 
Dm*lcs5  are  more  ect:)nomical  in  their  action  than  the  finest  engine  could 
poiiilily  lx».  Fo«xl  and  oxygen  ai*e  taken  into  the  system,  jwtcntial  energy 
ml  Wily  temperature  ait*  pixxhice<l,  and  it  remains  to  estimate  the  heat- 
MJooancI  force-value  of  the  different  principles  of  food. 

To  aiieetiain  the  heat-units,  and  to  detliice  the  force-vahie  or  units  of 
Mion  from  these,  Favre  and  Sillx'nnan  fii-st,  and  later  Prof,  Frankland 
by  mcana  of  the  calorimeter,  dctci-mined  by  experiment  tlie  amount  of 
Imt  tlevelopal  by  the  combustion  of  different  ai'ticlcs  of  food  within  and 
OitBik  the  btxly.  It  was  found  that  the  fatty  and  airb<*liydrate  foods 
twe  8§  tlioit)ughly  burned  in  the  Ixxly  iis  without,  though  more  slowly, 
while  the  uitrogenoim  (albuminous)  substances  were  but  imperfectly  ttm- 
sirnicd,  it>rres|»<*tKling  exactly  with  what  mtiurs  within  the  system.  Ujmii 
the  .RauM*  principle  Ranke  {xrformcd  his  admirable  L'X|)criments  upon  bim- 
ttlf.  From  tlje»t*  and  the  exjx*riments  of  Viemixlt  and  Voit  a  sufficiently 
accmaie  e^tinuite  of  the  foixx'-value  of  the  different  elements  of  ftKxI  may  lie 
(bftnwl 

Atx-unling  to  the  itHluced  table  of  Pit>f.  Fmnkland  as  given  by  Ralfc, — 


16  ^niin»  cif  (try  iilbunicii  (fleshy  iimttor)  =  13,861  twt-pouiid«. 

15  gmim  of  flit  of  beof  —  27,7 1«  '' 

16  gniliis  i»f  sltovb  =  11, 720  •* 


**I(;Uieit!fore,"  says  Ralfe,  ''  IftOO  grains  of  dry  albumen,  1350  grains 
of  fin,  490(>  gminnt  of  stareh,  Ik^  daily  wnsumcil,  an  amount  of  foire  capa- 
ble of  lifting  7,910,045  iwunds  to  the  height  of  one  foot,  or  3530  foot-tons, 
will  U*  derived  fi'om  the  f*MKl ;  a  result  clostOy  t'oi-responding  with  the 
«sJiciiUte<l  Intimate  of  the  total  work  done  in  the  bcxly,— viz.,  3400  foot- 
Uinsi*'  The  ft^rmer  pt>pular  fallacy  that  the  pririciiml  s<iHrce  (»f  muscular 
fcwe  was  fnmi  the  combustion  of  the  albuminous,   tlt^shy  princi 
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happily  been  flispellal,  and  the  relative  vahie  of  albumen,  fats,  and  starcBes 
is  appreciatefL 

It  will  be  iToollectod  that  the  strongest  men  are  not  always  meat-eaters, 
and  that  the  rhinoeeius  and  the  elephant,  animals  noted  for  their  t^^trength, 
are  strictly  vegetarians,  Indetnl,  the  opinion  lias  been  expi-esstnl  by  a  gotjd 
anthority  that  ditiercnt  muscular  qualities  are  developetl  hy  flesh  and  fari- 
naceous food,  the  leopaitl  and  the  deer  being  given  among  animals  as  illus- 
trations; the  leo[mnl  with  the  qui(*k  action  engendered  by  fleshy  food  has 
the  advantage  of  the  dt^r,  but  the  latter  with  the  slow  foix)e  develoj>e<l  by 
its  farinaceous  diet  can  outstrip  the  leopard  in  fair  chase.  ■ 

While  tlie  limits  of  this  aiticle  will  not  permit  of  any  disenssion  of 
general  muscular  movementSj  involving  necessarily  a  detailed  description 
of  the  muscles  and  general  anatomical  structni-es  of  the  joints  and  the  I 
thorough  consideration  of  animal  mLThanieSj  a  short  ac(*ount  of  how  the 
ordinary  movements  am  aceom[)lished  would  seem  an  appropriate  introduc- 
tion to  a  descnption  of  the  varieties  of  exercises  employed  in  physical 
culture.  The  skeletal  muscles  may  be  regaitlcd  for  the  most  [jart  as  so 
many  &ourct*s  of  jiower  arranged  to  act  njion  the  liones  and  cartilages  as 
leveiu  The  thive  forms  of  Icvci^  recognized  in  oj*dinary  mechanics,  from 
the  relative  position  of  the  power,  the  w^eight  to  l>e  moved,  and  the  axis 
of  motion  or  fulcrum,  mv  all  j-eprcscntwl  in  tlie  human  economy,  examples 
of  thefimt  kind  Ix'ing  mm,  and  those  of  the  thiixl  kind  Ijeing  more  common 
than  the  second.  m 

This  pmixjuderanw  of  tiie  third  class  of  levei^  is  probably  due  to  the 
fact  that  the  movements  of  the  borly  am  chiefly  directed  to  moving  com- 
paratively  light  weights  through  a  gi'eat  distance,  or  through  a  short  dis-  I 
taoce  with  givat  pret^ision,  ratlier  tlian  to  moving  heavy  weights  tlirough  a 
short  si>ace.  A  familiar  example  of  the  first  order,  where  the  jK)\ver  is 
at  one  end,  the  weight  at  the  other,  and  the  fulcrum  in  the  middle,  occurs 
when  tlie  body  is  mi.^xl  from  the  stooping  position  by  the  action  of  the 
hamstring  muscles  attached  to  the  tubera  ischii.  The  second  oitler,  where 
the  power  is  at  one  end,  the  fidornm  at  the  other,  and  the  weight  in  the 
middle,  is  illustrated  in  the  depression  of  the  lower  jaw  in  o}>ening  the 
mouth,  the  tern j^wj nils  and  massetei^  repiTsenting  the  weight.  The  third 
oixler,  wliere  the  fulcrum  is  at  one  end,  the  weight  at  the  other,  and  the 
power  in  the  middle,  is  best  repi^esented  by  the  action  of  the  biceps  muscJe 
njK>n  the  IV^rearm, 

All  these  orders  of  levers  may  be  Ix^utifully  ilhistrated  in  the  different  _ 
movements  of  the  foot, — the  flrst  where  the  heel  is  raised  and  the  toe  ia  M 
tappetl  ujwn  the  fliX>r,  the  lieel  repmsenting  the  ]K>wer,  the  ankle-joint  the 
fnlcrum,  and  the  toe  the  weight  j  the  stvoud  whei^e  the  bo<ly  is  raisetl  ujwn 
the  toes,  the  ground  ivpresenting  the  fulcrum,  and  the  body  the  weight  ; 
and  the  thiixl  whem  the  foot  is  flexed  and  elevates  a  weight  resting  upon 
the  toes,  the  ankle  Ixmig  again  the  fulcrum. 

There  are  few  movements  of  the  body  in  which  one  muscle  only  ia 
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MHmI  In  the  inajority  of  cases  several  muscles  act  together,  nearly 
dfn^lliovemeiitd  are  eo-*irdiuate,  and  generally  the  power  is  so  disposed 
with  refefcnoe  to  the  fulcriioi  that  ia  aajiiiring  a  greater  range  of  motion 
tht  p(iw«r  b  diniinishetL 

AxrMAL  MECHANir54. — Every  movement  of  the  kxly  depends  as  ranch 
apou  the  proper  co-<^»nli nation  of  tlie  muscles  for  its  aeciimey,  grace,  and 
fofw  us  upon  the  strength  of  their  contraction  ;  and  particukrly  is  this  true 
uf  die  exeeedlngly  complex  movements  of  walking,  running,  jumping,  etc. 
To^prectate  these  best,  i^jme  knowledge  must  be  had  of  the  manner  in 
wtich  the  upright  jjosition  is  maintained.  In  the  erect  posture  the  w^eight 
of  die  entire  l>ody  is  borne  by  the  plantar  arches,  by  a  2=?eries  of  mnstnilar  eon- 
tnctioii^  of  the  lower  extremitit»s,  trunk,  and  nec^k,  having  for  their  object 
tlie  maintenance  of  the  body  in  such  a  position  that  the  line  of  gravita- 
^&lk  witliin  the  area  of  the  feet.  That  this  is  the  n»snlt  of  niuseular 
aetioDyat  one  time  denied,  is  pmved  by  the  facts  that  a  person  standing 
perfectly  at  rest  in  a  balanced  jxjsition  falls  when  unconscious,  and  that 
a  dead  body  cannot  be  balanced  upon  its  feet.  The  line  of  gravity  jmsscs 
from  the  vertex  of  the  head  in  front  of  tlie  (X'cipital  articulation,  in  front 
of  the  tenth  dorsal  verteljra,  Ix'hind  a  line  joining  the  eeutrt*s  of  the  two 
iiip-joiots,  a  little  l>ehind  the  knee-joints,  to  reach  the  earth  in  front  of  the 
castn*  of  a  line  drawn  Ix'tween  the  two  ankle-joints.  Tht"  centre  uf  gravity 
fetheentii*e  lK>dy  Is  locat*^!  at  the  end  of  the  sacrum,  and  for  the  combined 
kad  aiKl  tnink  alx)nt  tlie  level  of  the  ensiform  «.mtilage  in  fmnt  of  the 
mdi  dorsid  vertebra.  Tlie  somewhat  unstable  wiuilibrium  of  the  erect 
position  is  niaintaiuLHl  without  tnueh  difficulty  by  keeping  this  line  within 
tbean^of  the  Ixisis  of  supjwrt ;  otlierwnse,  when  the  line  falls  outside  this 
area,  the  tendency  of  the  body  is  to  fall,  unless  overcome  by  strong  muscular 
action, 

III  maintaining  the  body  in  this  erect  position  almost  all  the  muscles  of 
the  lower  extremity,  trunk,  and  neck  are  concerned.  While  the  line  of  grav- 
ity reraains  within  the  area  of  the  feet,  the  slight  mus(*ular  etfort  re^piiixd  is 
litde  more  than  die  tonicity  contained  in  all  living  muscle,  Tlie  hiad  and 
«>wk  are  maintained  from  falling  fonvard  or  backwaixl  by  the  combined 
adioQ  of  the  tra|H^ziiis,  levator  anguli  scapiihe,  sijleni  us,  cervical  is  asccndens, 
timeversalis  cxdli,  trachelo-mastoid,  si>inalis  colli,  complexus,  multilidus 
ipiiift,  int^rspiualea,  i*ectnd  capitis  jwsticiis  minor,  and  obliquus  superior, 
ifiliiig  as  t»ackwajtl  flexors  against  the  jdatysma  myoides,  stcrno-<*Ieido- 
laartoid,  rectus  capitis  auticns  major,  rectus  capitis  anticus  minor,  longus 
wlli,  ar^emis  antieus  uK^dins  and  posticus^  digastric,  sterno-hyoid,  sterno- 
tbyWid,  om<>-hyord,  mylinliyoid,  and  gen io-h void  as  forward  flexors ;  the 
petition  lalcrully  being  maintainetl  by  tlie  platysma  myoides,  stern  o-<' lei  do- 
aiai<toid,  tni|M«2iu8,  spleuius,  traehelo-mast4>id,  com  plexus,  the  three  stolen  i, 
Wtite  capitis  posticus  major,  intertransversalis,  and  rectus  lateralis. 

The  line  of  gnivity  falling  in  front  of  the  occiiJital  iHiudyles,  the  ten- 
<ltticj*  of  the  ht^  is  to  fall  forwaixl,  dt^manding  naturally  greater  action  of 
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happily  been  dispelled,  and  tlic 
is  appreciated. 

It  will  be  recollected  that  ♦ 
and  that  the  rhinoceros  and  ' 
are  strictly  vegetarians.     I  m-  ' 
authority  tlmt  different  uv 
naceous  food,  the  leojxinl  . 
trations:  the  leoimnl  wi^' 
the  advantage  of  the  <lr 
its  farinaceous  diet  can 

While  the  limits  - 
general  muscular  nn 
of  the  muscles  aii«; 
thorough  considt.?r;r 
ordinary  movenu:i 
tion  to  a  desni 
culture.     The  -:■ 


._^  anieularly  the  ligamentum 


many  sourct's 
levers.     Th<' 
the  relative  i 
of  motion  ■ 
ofthefii-st 
than  the  .^ 

This 
&ct  thai 
parativ' 
tance  \^ 
short 
at  on*. 
w1h»ii 
ham 

the  ^ 

mi<l 

or* 

I' 


^    ajTvanl  by  the  action  of  the 

.-r:!iis,  obliquus  iutcruus,  and 

-•"i^iiis  major  and  minor,  serra- 

^v.    "ngus,  adductor  brevis,  ix'ctus 

_-    ^.._:i  pass  from  the  pelvis  to  the 

^    LDki  from  falling  forward  by  the 

_r,  .jtt  ainor),  latissimus  dorei,  serratus 

:>*L  aascles,  assisted  by  the  scapular 

_ -^   I  ae  trapezius,  etc.,  which  fix  the 

^^    *-.!!  3.»  the  skeleton.     It  is  maintained 

.^-    <A;uaas  internus  and   trausversalis, 

_  ^* -..>«-  lad  sacro-lumbalis. 

^  ^  nigfas  is  secured  by  the  contraction 

^  ^-  .-Sk  {Kctineus,  three  adductors,  gracilis, 

^      .tr.-MN  wnsor  vaginse   femoris,  and  rectus 

^^.j*  X  duteus  maximus  and  medias,  pyri- 

^   r^ar.-:  szrvrior  and  inferior,  quadratus  femoris, 

.  •,  ^rwc  of  adductor  magnus,  semi-tendinosus, 

^^  «  extensors;   the  position  being    secui'ed 

^]^  ^;;a!.,  u«?r  \-agiu»  femoris,  pyriformis,  gomelli, 

^^  .-«nasv  acting  as  abductors  against  the   three 

>  Ii»flSw  pectiueus,  quadratus  femoris,  obturator 

^ouniKaN  semi-membranosus,  and  long  head  of 


■at  *s>  ^'^  ^^  thighs  IS  maintained  by  the  biceps, 

"     _^j,^at«»:rt2H*'**»  gracilis,  sartorius,  gastrocnemius,  plan- 

"^^  ^  j^ynr  «i  flexors,  and  the  quadriceps  femoris  (i-ectus 

"'•^      ,^jj^  ^  crnreus)  acting  as  extensoi-s. 

"^     iir  »•«  **  *"  *°6'®  ^^  ninety  degrees  to  the  leg  is  main- 

«tfnrtK«i«^  soleiis,  plantaris,  and  ix»ix)neus  longus,  as 

*  ".^^^  «aikt»,  peroneus  tertius,  and  extensor  longus  digi- 

*"  *       ^  lihttlis  antieus,  tibialis  jx^ticus,  and  flexor  longus 

•^  ^**'^^|j„;,,vs:  and  the  three  peronei  (i)eix)ueus  longus,  brevis, 

■^  *"     j^jdnrtOR':  ihe  arch  of  the  foot  \yomg  supported  princi- 

"*"      ^M*n>  lonctMs  the  interosseous  ligaments  (chiefly  the  inferior 

'^     J  »nil  idrtuieo-cwboid),  and  the  phnitar  fascia. 

—       .    j-rfnKtive  here  to  review  briefly  the  anatomical  construction 

^  **"       of  rfw  natural  foot*    The  f(x)t  includes  all  that  jwrtion  of 


^^^jjy  below  the  tibio-tai*«il  articulation,  consisting  of  the 
**'*  ami  phalanges,  and  in  the  adult  has  the  form  of  two 


^gjffg^yMgienoT  and  a  transvei-se,  each  with  its  convexity  or 

"\^  j^y^  and  its  concavity  or  i)lantar  surface  below.      The 

^*^  .  jjj^  n,^^  inipurtaDt,  is  supported  ui)on  two  piew  or  pillai-s^ 
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iiumit  at  the  astragal Ui$  and  ankle-Joint.     This  Las  been  stij] 
l»ti  Nivi'liil  into  two  ai'ehes,  an  outer  and  an  inner,  by  an  idmgiuan' 
idniwa  [loefteriurly  betwwn  the  thii-d  and  fonrth  metatarsal  bones;  the 
purtiou  of  the  antero-posterior  arch  is  much  more  curved  tliaD  the 
|Vid  forms  the  in^itep.     The  posterior  picr»  formed  bv  the  posterior 
kif  the  astmgiilus  and  os  ealeis,  is  sli(jrter,  more  enrviHl,  has  bnt  one 
[jsnlyaiid  IB  more  solid,  receiving  the  greater  part  of  the  weight  of  the  body. 
Tke  interior  pier,  eom|X)StHl  of  the  sdijJioid,  tliree  euneiform,  and  thn^ 
*  metatai-saJ  bones,  is  longer,  less  cur  veil,  hai*  many  joints,  and  is  moi'e 
,  ierving  to  diminish  the  force  of  shocks  transmitted  to  tlie  arch. 
UelMd  of  the  ai<tragalns  fitting  into  tlie  eoneave  surface  of  the  scaphoid, 
Ittdite  pofitero-inferior  surface  articnlating  with  the  anterior  surface  of  the 
m  lailci^  it  may  be  regaixlixl  as  the  keystone,  tliangh  differing  in  many 
Aspects  from  such  bodies  as  usually  emj>loyed.    The  weak  pait  of  the  aivh 
tl strengthened  by  the  interosseous  liij^ments,  particularly  the  inferior  eal- 
ttDro-ficaplioid,  whicli  supports  it  from  Ik-Iow,  while  thos^::  l>eneath  tlie  inner 
prtion  of  the  plantar  fascia  add  additional  strength.     The  outer  ]K)rtion 
^ the  aotero- posterior  arc^h  consists  of  the  outer  portion  of  the  09  calcis,  the 
coboidi  and  the  two  outer  metatai'sal  bones.     It  is  stit'iigtiieued  by  the  €td- 
ttiMHHniboid  ligaments  and  the  outer  iK)rtion  of  the  plantar  fascia.     Both 
wAm  are  still    further    mainlaini^l  by  the  tibialis  pjstietis   and  jwronei 
iBQidtff  particularly  the  peroucns  longos.     The  transvei-se  arch,  formed  in 
rhr  inner  and  outer  eides  by  the  Ixjnes  entering  into  the  inner  and  outer 
iiitem-})osterior  arches  ix-sptH'tivclyj  varies  in  degree  of  eurvatnit*  in  differ- 
<Dt  (»artioos  of  the  foot,  lK*ing  most  marked  across  the  eunciibrm  bones. 
It  iffbrcU  protection  to  the  soil  paiLs  of  the  sole,  and  adds  to  the  elasticity. 
The  weight  of  the  Ixidy  is  received  by  the  astragalus  as  the  higliest  pait  of 
r  liitaftibiatKi  transmitted  to  the  gn:)und  through  the  two  piers  of  the  antero- 
flMmofr  arches.     The  fmit  id  extension  rests  normally  upon  the  heel,  tlie 
tip  of  the  metatarsal  bones,  and  the  outer  side  of  the  &ole,  the  weiglit  of 
tlie  body  iu    standin*^,  walking:,  running,  or   dancing   being    transmittal 
through  the  heel,  the  ball  of  the  giX'at  toe,  and  that  of  the  little  toe, — the 
wttund  tripod  of  the  foot, — in  the  order  named.     Thus  the  direction  of  the 
viJlght  u|Km  the  aivhes  is  constantly  changing,  and  it  is  only  through  the 
adjomiof  certain  muscles  that  the  normal  arclies  are  coustn^ved.     Thus,  in 
tnm  the  antero-jxisterior  arch  is  increast^l  by  the  action  of  the  tibialis 
wiaiey  peroueus  tertius,  and  extensor  longus  digitorum  ;  and  in  extension, 
lyAe  action  of  the  gastrocnemius,  H>leus,  [ilantaris,  and  iieroneus  longus, 
Wh  the  curvft*  are  diminished  and  tlic  fmjt  is  flattenc d.     Then,  also,  when 
fcfiwrt  i^  luarkeilly  flexed,  the  foot  is  adducteib  in  which  jiosition  the  aix^hes 
iw  tnch  respectively  increased  and  diminisheiL     In  tins  eonneetiou  Mr.  Le 
Oh» Clark  says,  *  In  ix-viewing  the  actions  of  the  various  muscles  around 
lie  font,  it  is  obvious  that  their  attaclmient  is  designed  to  preserve  the  plan- 
tor  arelj,  and  that  such  l»ealthy  condition  must  dcjx^nd  in  a  gn*at  measure 
OU  tlie  pverdy-balauced  action  of  thosi'  ninscles  ujKjn  tlieir  seveitil  attach- 
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merits.  Thus,  thp  pernoei  and  tibial  mui^les  antagooize  each  other,  and  the 
expaodul  insertion  of  two  of  them  into  the  tarsal  bones  is  very  instrumental 
in  preserving  the  transverse  as  well  as  the  anterQ-p>sterior  arch.'  '^' 

LcK^j MOTION,- — It  is  necessary  here  to  refer  briefly  to  the  methods  em- 
ployed in  the  stndy  of  animal  loeomotion,  in  order  to  obtain  a  projjer  con- 
ception of  this  impjrtant  sulvject*  While  the  work  of  the  Weber  brothers 
and  the  earlier  studies  by  means  of  the  graphic  method  of  MM.  Marey, 
Carlet,  and  Mathias  Duval  were  excellent  so  far  as  they  extended,  they 
gave  but  an  ini[>erfect  idea  of  the  complicated  mechanism  of  animal  loco- 
motion. To  remedy  the  defects  of  the  gra]>hic  method^  Marey  first  and 
Demeny  later  invok(?d  the  aid  of  phot<ignip!iy,  but  even  the  results  thus 
obtained  give  but  meagre  information  of  the  lateral  sway.  The  eai'lier 
authors  employed  the  zoetroi>e — an  ingenious  optical  instrument  invented 
by  Plateau,  which  presents  to  the  eye  a  series  of  successive  images  so  co- 
ordinated by  rapid  revolution  as  to  briug  Ijelbrc  the  eye  all  the  phases 
of  a  movement — to  overt^ome  tliese  defects;  and  Marey,  well  aware  that 
his  photographs  gave  no  information  of  the  direction  or  extent  of  the  lateral 
sway,  endeavored  to  reracily  this  by  an  ingenious  application  of  the  stere- 
osc-o^MB  to  his  photographic  wheeL  This  addition  to  the  pictures  gave  the 
impression  of  an  undulating  white  band  extending  through  sjiace,  the  iin- 
dulatir»ns  beting  in  three  directions,  Ibrward,  vertically,  and  laterally,  but 
did  not  admit  of  detailed  study  of  the  curves. 

It  remaincil  for  Mr,  Eadwwinl  Moy bridge,  of  Philadelphia,  so  to  util- 
ize photography  and  electricity  as  to  produce*  results  almost,  if  not  entirely, 
perfect.  These  poasess  the  deiided  advantage  over  all  similar  eflbrts  of 
admitting  of  a  detailed  study  not  only  of  the  curves,  but  al&«>  of  the  for- 
wanl,  vertical,  aiid  lateral  niovcmouts  of  the  various  ixiiuts  of  the  bfxly. 

Notwithstanding  the  various  slight  sources  of  error  in  Mr,  Muy bridge's 
methods,  pointed  out  by  Dercum,  these  photographs  have  contributed  more 
than  anything  else  in  motlern  times  to  facilitate  the  study  of  animal  motion 
and  locomotion.  These  pliotographs,  when  j>lact>d  in  the  ingenious  instru- 
ment, invented  by  Mr.  Auschuctz,  known  as  the  tachyscoj^e, — which  con- 
sists of  a  series  of  pictures  so  placed  on  a  circular  glass  plate  revolving 
rapidly  on  its  axis  that  whenever  a  picture  appears  before  the  eye  of  the 
oijserver  it  is  lit  op  by  im  elei*tric  sfmrk,^ — pnKluce  a  bit  of  life  with  a 
degree  of  truth  and  accuracy  that  are  absolutely  bewildering.  Take,  for 
example,  the  hunlle  jum]>  of  a  race-horse,  which  occaipies  seventy-two  one- 
hiindretlths  of  a  second,  or  the  slower  movement  of  a  man  on  a  galloping 
horse :  the  illusion  is  perfect*  One  sees  not  only  the  legs  move  according 
to  the  gait,  luit  the  dust  rise^  the  horse's  mane  and  tail  fly,  the  nostrils 
dilate,  the  rider  urge  his  horse,  pull  the  curt),  and  move  back  his  leg  to 
iipply  the  spur, 

Mr,  Muybridge's  method  consists  in  making  simultaneous  serial  photo- 
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bof  a  moving  man  or  animal  at  from  two  to  four  points  of  view  s^ 
angles  with  one  another.  While  the  serial  niethc*rl  ^ives  slightlv  less 
mtt  results  regarding  the  rise  and  fall  and  onward  muvement  of  a  lind>, 
tifcon  all  10  all  it  more  than  comjiensates  for  the  slightly-varying  angle  at 
whirh  iKe  photographs  are  taken,  by  permitting  the  determination  t*f  the 
(iin^ioji  and  amount  of  the  lateral  sway,  and  gives  an  opjiurtLmity  for  t!ie 
Jtudy  of  a  part  which  a  wheel  photograph  could  not  furnis^li.  The  draw- 
11^  from  Dereum  exhibit  tlie  stpiares  and  display  the  seientifie  character 
of  the  work,  but  in  the  other  original  drawings  these  liave  been  omitted, 
ttiough  they  are  none  the  less  correctly  drawn. 

Walking, — Walking  has  been  deseribcfl  as  being  **a  constant  falling 

,  where  the  weight  of  the  bwly  is  reeeiv*^!  by  each  leg  alferiiatLly.** 

In  walking  there  is  in  each  step  a  moment  wlien  the  weight  of  tlie  tiiink 

is  flopjiortod  u|>on  the  foot  of  one  extremity  (say  the  left)  by  the  et)mbined 

actioiD  of  the  flcjcors  and  exteus^jrs  of  the  extremity  antl  the  alHhietors 

of  the  opposite  side  (see  p.  261),  while  the  other  (the  right)  is  inclined 

iibliqtiely  behind,  the  heel  raised  by  the  action  of  the  gastrtx^nemins,  soleus, 

r  longus  pollicis,  flexor  longus  digttorum,  tibialis  posticus,  and  pcronens 

8,  and  the  toe  resting  upon  the  ground.     The  body  lialancTd  upon  the 

left  foot,  by  the  eombinc^d  action  of  the  flcxoi's  and  extensors  of  the  hip, 

\  \eg^  aneJ  foot,  and  the  alxluetors  of  the  right  side  of  the  iHjdy,  the 

;lit  of  the  body  is  thrown  prinei|jally  upon  the  gkitei,  inferior  dorsal 

iDOficlesi,  and  abductors  of  the  right  side  of  the  trunk*     Tlie  right  thigh  is 

flexed  by  the  p*5oas  maguus,  iliacus,  l>icf*ps,  glutens  niedius,  anterior  part  of 

die  glutcud  magnns,  gracilis,  sartorius,  gastrocnemius,  plantaris,  and  popli- 

tais;  to  avoid  contact  with  the  ground  the  leg  is  swung  forward  pcnduhmi- 

like  by  the  relaxation  of  the  flexoi-s,  and  the  contraction  of  the  extensors  of 

thigh  and  of  the  knee,  priueipally  the  quadriceps  extensor  fenioris.    This 

on  of  the  extensors  of  the  knee  makes  the  |>cndul(un-like  motion 

tf  the  right  leg,  and  contributes  to  the  forwaitl  motion  in  walking,  the 

h  of  the  Bwing  varying  with  ttie  length  of  the  limb,  and  the  riglit 

thtt  siile  of  the  foot,  and  the  ball  of  the  grciit  Ujq  are  lirought  in  ctmtact 

^  the  ground. 

On  this  right  toe  as  a  fulcrum  tlic  hAy  is  mov<:^l  forward  Ixy  the  action 
of  th«*  exteneors  about  the  Inp,  particularly  the  glutens  niaximus,  and  the 
Ittenl  mn^les  of  tlie  trunk  (see  p*  261),  describing  both  a  vertical  and  a 
litenl  curve,  the  Tl\i:hi  leg  btx"<>miug  straiglit  and  rigid  by  the  combined 
•ctioo  of  all  the  mtisc*lcs  of  the  lower  extremity. 

With  another  forward  movement  of  the  jielvis  the  starting-point  is 
•ffain  rr^i*he<l,  the  VhxIv  supfKtrted  vertically  niion  the  right  foot  as  before, 
iftd  tiw  lell  foot  dii*ectetl  in  an  r^blique  pasition  V>ehind.  This  furwai-d 
niovisiieDt  of  the  right  fix>t  mrries  the  pelvis  l)eyond  the  vertiail,  and  in  so 
Jfting  swings  the  left  leg  forwanl  by  the  action  of  the  psoas  magniis  and 
iliacQfl^  assisted  by  the  sartorius,  pectincus,  gracilis,  gluteus  minimus,  obtu- 
Wtor  extern ui*,  teniigr  vaginas  femoris,  and  roitus  llmoris,  until  it^  heel,  ijide 


incflcaaed.  The  spinous  process 
sderted  in  j>roierence  to 
die  {mbb  einployetl  by  Marey,  a« 
bring  moie  definite.  Of  greater 
still  is  the  line  *%  which 
its  the  rise  and  fall  and 

ftrward  movement  of  the  exter- 

ml  malleolus  of  the  left   foot. 

This  eorve  really  consists  of  a 

oamher  of  elements,  as  elalx»rattKl 

hf  Den?um,  in  whose  own  woixls 

it  i§  best  given:    *'The  cnn^e 

htpm^  f,  by  the  malleolus  i?weej> 

ing  upward  on  an  aix*  the  mdjns 

rf  which  centres  in  the  ball  of 

<he  great  toe.     At  the  next 

tfiDt  the  centre  of  rotation 

tmosferred  to  the  tip  of  the  ^rr* 

toe.   The  balance  of  the 

■p  lo  Its  highest  point  is  the  re- 

wit  of  the  flexion  of  the  leg  and 

<rf  llie  fi>r\i'ai*d  movement  of  the 

pelvis;  thence  to  the  final 

ptctof  the  heel  upon  the  ground 

tlie  curve  is  the  iH?sultant  of  a 

ctMwplex    movement,    in    which 

thn-^  princiiml  elements  are  dis- 

iiLBhable:   fii'st,  a  |)emlulura 

lent;  seciiind,  a  fall;  and, 

Ikiitl,  a  forward  movement,  the 

■torr  betng  due  to  the   move- 

•Hit  fonvaixl  of  the  bo<ly 

*bole.     The  first  two  elenum 

t^  tboee  of  a  cycloid,  and  the 

TO  therefore  fiilb  to  the  ground, 

ofe  things  being  t^jual,  alung 

4e  line  of  swiftest  descent. 
**A    fourth   element    h   oh- 

*iTwi  in    tlie  slight   secondary 

^  oodtrriDg  in  the  curve  just 

pfc\ii)UM  lu  its  tt^rmiiiation.     The  significance  of  this 

We  uutict  that   the  heel  of  the  passive  k 


■■«■■■ 
■■»■■■ 


f,  The  mid  full  of  W(l  fool. 


rise  is  as  follows, 
g  in  swinging   forward  in  its 
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cyeloid-like  descent  dws  not  imniwliately  strike  the  ground,  but  tha 
previous  to  the  innjaet  it  again  makes  a  j^liglit  ascent.     This  in  shown  not 
only  in  the  curve,  but  also  in  all  the  i>lates  illustrating  the  normal  walk," 

From  a  cart^ful  study  n]m  of  the  lateml  j^way  of  the  fi^ot, /,  its  extent 
was  found  to  i)e  much  less  than  was  exixH^ted,  and,  Ijeing  the  least  possible 
with  the  working  of  the  limb,  shows  a  conservation  of  enei-gy.  It  is  thus 
fmmd  in  the  normal  walk,  taking  all  the  ti-ajeetories  together,  that  the  three 
movements  fbrwartl,  laterally,  and  veiticiilly  are  con-elatcdj  and  that  the 
greatest  economy  of  foiTe  and  time  results  when  the  secondary  (lateral  and 
veitical)  movements  are  i-ethieed  to  a  minimum.  This  conclusion  is  still 
further  sti^engtliened  by  observing  the  advent  of  fatigue  in  ordinary  maiTh- 
ing  and  wlieu  iwirticnlar  methods  of  niarehi ng,  demanding  increased  vertical 
or  lateral  movements,  are  attempte*!/ 

In  slow  walking  theiv  is  a  |M?no<l  when  Ixrth  feet  are  on  the  ground 
together,  a  circnmstancv  which  dm^  not  exist  in  fast  walking,  in  which  one 
foot  leaves  the  ground  the  moment  the  other  touches  it,  which  accounts  for 
the  fact  tliat  slow  wallving  fatigues  mon^  quickly  than  rapid  walking.  The 
length  of  tlie  stejj  depends  upi>u  the  lengtli  of  the  swinging  leg,  though  this 
may  be  dimini?^lied  or  increased  by  direc-t  muscular  effort,  as  when  soldiers 
of  unequal  height  keep  step, — a  mixle  of  maivhing  obviously  fatiguing  and 
involving  an  nnncM-essary  expeudituix?  of  energy. 

KrxxiNG. — TIte  short  interval  desci'ilml  in  slow  walking  when  l}oth 
feet  touch  the  eartli  at  the  same  time  is  in  running  iM?placeil  by  an  interval  M 
when  huth  feet  are  of!'  the  ground  at  the  same  moment.  To  prevent  the 
body  from  falling  during  tliis  interval,  a  quick  short  leap,,  or  kind  of  jerk, 
is  given  to  the  body  by  quickly  flcxuig  tlie  active  leg  at  the  oommencement 
of  the  step  and  foreihly  extending  it.  The  duration  of  the  pressuix*  of 
the  feet  upmi  tlie  ground  is  less  than  in  walking,  ihivS  l>eiug  pmportioue<l  to 
the  energy  with  which  the  feet  tread.  These  two  elements  which  charac- 
terize running — force  and  brevity  of  ]>ressore — in<*reasc  generally  \\ith  the 
sjxHxl,  as  dcK's  also  their  fre<picncy,  though  the  extent  of  sjiace  tmvelleil 
may  dei>eiid  niK>n  the  extent  of  each  fall  mther  than  upon  their  number,  as  I 
in  some  forms  of  running. 

From  the  vertitnl  tmjwtories  furnished  by  tln^  gra|dric  method  yf 
Maiw,  he  believed  that  the  sns[>enston  of  the  Ijody  at  each  impulse  of  the 
feet  was  not  eifet^ted  by  a  quick  leap,  as  is  generally  sup|x>sed.  These 
show  that  the  b<xly  executes  t^ich  *A^  its  vertical  elevations  dunng  the  down- 
ward juvssure  of*  the  fo*>t,  and  l>egins  to  rise*  as  the  kmi  touclu^s  the  giTiuud, 
*^  attains  its  maxruinm  elevation  at  the  middle  of  the^pressuiT  of  the  foi*t, 
and  Ijegins  to  dcs<^*nd  again  in  order  to  i-eac^h  its  mininuim  at  the  moment 
when  one  foot  has  just  risen,  and  before  the  other  has  reaclieil  the  grtnmd,*^ 
From  the  relation  of  the  vertical  oscillations  to  the  pi-essure  of  the  feet,  he  ■ 
plainly  shows  that  the  time  of  suspension  does  not  depend  on  the  fact  that 
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tbebodj,  projected  into  the  air,  has  left  the  gmiiml,  hut  that  the  legs  have 
witbdnwn  fnim  the  ground  by  the  effect  of  tlieir  flexion,  which  takes  place 
al  the  moment  when  the  Ixxly  is  at  its  greatest  elevation,  (iSee  Photos.  11.  and 
IIL,  RaQiting*) 

Fig.  3  rej)resents  the  rise  and  fall  and  onwartl  movement  of  the  right 
miUeolus  uf  the  first  miming  Ixiy,     The  curve  hi  similar  in  its  general 

Fio.  3, 


Rl*c'  II Mil  Cttll  urni  oiiwurrl  movement  t>f  right  toot  of  Omt  ruunUiK  boy, 

to  the  line  c  in  walking,  except  that  its  amplitude  h  much  less, 
Aovriog  that  the  uj>wanl  movement  \^  more  ^juickly  a<^X)mplishecl  than  in 
ii«lluiig.  Its  compai-utivc*  height  in  also  greater.  Compared  with  line  e, 
it  cligptays  clearly  the  difference  between  these  two  modes  of  pi-ogression, 
Hieftlight  rige  junt  before  the  completion  of  the  movement  has  been  added: 
this  rise,  on  acetmnt  of  its  givat  rapidity,  is  hist  in  running;  but  it  is 
almmys  present  in  all  8lower  movements,  as  iu  walking.  It  is  ibnnd,  Hke- 
friac,  in  tlie  motion  of  the  hoi'se. 

Tile  nuiscJes  eoneerneil  in  running  aixi  those  descrilxxl  under  Walking, 

tlie  action  l)eing  more  severe  autl  extensive, 

H        Ro\nxG, — Rowing  is  one  of  those  exercises  which  call  into  play  almost 

^bUiiie  muscles  of  the  body,  those  of  the  trunk,  as  well  as  those  of  both 

^Pfti loMPer  and  tiie  niiper  extremities.     In  sitting  upright  the  Ixxly  rests  upon 

thrttibem  ischii,  upon  which,  as  pivots,  it  swings  backward  and  forwaixl. 

The  ImtHlle  of  tJie  oar  being  gras|x*d  by  both  bands»  the  first  action  is  a 

^oceipiHmd  one,  involving  first  the  movenient  of  tlie  trunk  or  Ixxly,  and 

secooijly  that  of  the  entire  up)x»r  extn-'mity  on  the  tnuik  :  the  body  is  swung 

fcp»«itl  to  an  angle  of  forty-five  degrees,  and  the  arms  are  fully  extended. 

Hie^ci'oiid  action  consists  in  the  iTet)\*ery  of  the  trunk  simultaneously  with 

tbe  retraction  of  the  shoulder  and  tlie  flexion  of  the  arm,  supplementary  to 

wlii(?h,  by  a  rapid  extension  of  die  wrist  by  the  three  extensors  of  the  thumb, 

fathering  is  acccjmplisbcih     Simultaneously  with  the  commencement  of  the 

fcrward  swing  the  abdominal  muscles  cont met  ^  and  the  IxkIv  isdniwn  torward 

>?  the  pBOO0  and  iliac  muBcles,  supplemented  by  the  sailorins  and  tensor 

^ipiUB  ismom.    The  extension  of  the  arms  to  their  fullest  length  is  a<-coni- 

ptidud  hy  the  combine<l  action  of  the  sernitus  magnus  and  pectoral  is  minor, 

tbe  trieeps  and  anconeus.     The  oar  is  now  lowered  into  the  water  and  the 

Wi«  propelled  by  the  rctractivm  of  the  scapula?  or  shoulders  by  tlie  tra- 

poiilii  latissimus  dorsi,  and  rhomboidei,  aided  in  some  degi'ce  by  the  jXicto*- 

*&  Quyor,  the  drawing  backward  of  the  entiit?  trunk  from  the  angle  of 

'»rtY-five  dcgreea  to  the  upright  (ninety  degrees)  by  the  jxiwerful  glutei 

ttiniclwi,and  the  flexion  of  the  arm  at  the  cIImtw  by  the  triceps  and  the  bra- 

^iilii  ftoticim.     It  will  be  obstTved  in  this  description  that  but  little  action 
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is  attrihutKl  to  tbe  ereetor  spina?  and  other  mnseles  of  the  back; 
apj>ear  simply  to  reuder  the  spinal  eolunui  iuiiexible,  as  their  grcate^^t 
of  action  cannot  exceed  from  one  to  two  inches. 

The  important  action  of  the  muscles  of  the  hiwer  extremit\"  as  adjn- 
vauts  in  gocitl  mwing  is  exhibited  in  the  following  manner.  In  the  forward 
swing  the  extensor  q(ittdrice|is  and  leg  flexors  are  slightly  relaxed  and  the 
kuees  bend  a  little  ontwartb  Then  follows  the  contraction  of  the  biceps, 
8cmi'tcndinnsas,  semi*membranosus»  gracilis^  and  sartoriiis,  and,  later,  at  the 
fxjmmciiccmcnt  of  the  recovery^  in  conjunction  with  the  glntei,  first  the 
qnadriceps  and  then  all  the  mnscles  of  the  thigh  and  leg  ai'e  powerfijJly 
coutractctl,  fixing  tlie  foot  and  leg  firmly  against  the  **  stretcher"  and  pro- 
viding a  fidcrum  npon  which  the  powerfid  glutei  can  act.  A  considerable 
Dtimlier  of  small  muscles  of  minor  importance  are  also  continuously  bix)ught 
into  play.  (Sei^  Phc^to.  IV*)  From  this  brief  sketch  it  will  !>eobserve<l  that 
the  muscles  of  the  hips,  of  tlie  thighs  and  legs,  of  the  lumbar  region,  of 
the  npi>er  and  dorsal  region  of  the  chest,  of  the  arm  and  fbi*earm,  and  of 
the  interior  pectoral  region,  aiT  all  exercised  in  rowing,  their  importance 
btnng  in  the  order  named. 

The  first  trajectory  of  rowing  (Fig.  4)  iTpiTsents  the  rise  and  fall  of  the 
top  of  the  heatL     It  commences  just  as  the  body  is  thit>wu  farthest  farwanl, 

Flu.  4. 


Kite  aiul  fall  uf  httad  in  rowing, 

and  gradually  rises  until  in  num]>er  five,  when  the  arms  are  fully  extended 
and  the  gmatest  force  is  Ix^iug  exert(xl»  the  highest  point  is  ix'achetl.  It  is 
lowered  slightly  during  the  next  thi'et^  figures,  when  the  final  effort  is  made, 
and  is  again  elevatcil  as  the  rtx'overy  is  effected  during  tlie  forwaixl  oiove-» 
ment,  rt?acbiug  the  low  initiatory  jjoint  again. 


Fig 


Hie»e  fttid  faU  of  band  Iti  rowing. 


The  second  trajector}^  of  rowing  (Fig,  5)  represents  the  rise  and  fall  of 
the  first  knuckle  <»u  the  left  hand. 

This  corresponds  in  some  respt-cts  to  the  former,  but  tlie  amplitude  of 
the  curve  is  greater,  anil  in  the  secjond  [xjrtiou  of  the  curve  the  same  down- 
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r\'e  is  obeen^ed,  due  to  tli<^  h>wering  of  the  body.  This  was  at  first 
dke^llkto  be  due  to  the  iK>Bitioii  of  tlie  hand  in  leathering ;  but  this  move- 
OMiit  w  aocomplbhed  during  the  last  two  and  fimt  two  figui'es. 

SiriHiir.VG. — Swimming  is  an  aet  unmUuml  to  man,  to  learn  whieh  he 

BiQflt  mrve  a  longer  or  shorter  appreutiee^hip  to  a  new  form  of  loeomotion 

and  acquin?  a  new  oitler  of  movement>i.     The  human  bcKly  is  lighter  than 

Witieri  and   the  diflfieulty  tii'st  experieneed  in  keeping   the  body  afloat  is 

anally  referable  to  nervous  agitation,  and   to  spasmodic  and  ill-direeted 

dbrts  of  tJie  extremities.     Most  quadrupiHls  can  swim  the  tii^t  time  they 

are  iaunersed,  not  only  because  they  ar^'  lighter  than  water,  but  also  because 

the  inoveilientB  of  locomotion  employed  by  tlicni  in  tlieir  horizontal  position 

are  pifdflely  those  ivquii^l  in  swimming,     Man,  likewi.se,  must  assume  the 

hortJU>ntaI  position  Ujum  the  water,  either  upon  the  doi^sal,  vertical^  or  lateral 

an&oeaof  the  body.     In  this  position  the  exti-eniities  can  be  employed  to 

lim  best  advantage,  and  the  Ixxly  may  be  propelled  in  any  dii-ection. 

The  position  most  commonly  employed  in  swimming  is  the  pmne  one» 

wUk   the  vertical    surface  dii*e(!ted  towards  the  water,  and  the  head  and 

Aoqiders  and  upper  part  of  the  back  kept  up  by  the  trajx'xius,  rbomboidei, 

'8capnl«e,  serratus  posticus  8ni>enor  et  inferior^  multifidus  spinse,  etc. 

The  u[)|M?r  and  lower  exti'eniities  ait^  simultaneously  and  slowly  flexed 

1  drawn  towai-ds  the  br>dy,  after  which  they  ai-e  simultaneously  and  raj)- 

iffljr  eictended  and  tlireeted  away  from  the  body^  these  movements  closely 

WBBnibling  those  employed  by  the  fmg  in  swimming.     These  simultaneous 

mof^ements  of  the  extremities  descril>e  a  series  of  ellipses,  an  arrangement 

whidi,  m  pointed  out  by  Pettigix?w,'  inci-eases  markedly  the  ai-ea  oi'  support 

furnished  by  the  moving  ])artB. 

la  the  ellipses  the  ajutimious  lines  i*e|irt*8ent  extension^,  the  dotted  lines 
faiion,  describing  as  the  exti*emities  am  dexed  and  extended  a  series  of 
fUipsea,  whieli  as  the  b4xly  advances  are  ojx'ned  out  and  formed  into  loops, 
iod,  if  a  sufficiently  high  rate  of  s|>eeil  l)e  attained,  these  loops  are  eon- 
*?rted  intt>  waved  lines,  as  in  flying  or  walking. 

The  alternate  flexion  and  extension  of  tlie  limbs  decrease  and  inci^ease 
tie  angles*  made  by  their  several  parts  with  ench  other,  thus  diminishing 
ftod  angmenting  the  degree  of  i-eaistanee  experienced  by  the  swimming  snr- 
fco©,  and  enable  the  exti-exnities  to  elude  and  seize  the  water  by  turns. 

Flexion  is  mom  slowly  performed  than  extension,  and  the  limbs  ai*e 
ttude  III  n»tate  in  the  diret*tion  of  their  length  in  such  a  manner  as  to 
^linuaii^b  the  resistauct^  <luring  flexiim  and  increase  it  during  extension,  thus 
Qntiilmtiitg  force  to  the  pmpulsive  effort* 

During  the  extension  of  the  arms  the  jialms  of  the  hands  and  the  inner 
•dtt  ii(  ilie  arms,  diiiectetl  dowuwanl,  assist  in  buoying  up  the  anterior 
pvtiiia  of  lilt*  body.  Towartk  the  end  of  extension  the  hands  are  scmwed 
i%htly  rutiiid,  aod  the  palms  am  pronated  and  dii'ected  outwanl  and  back- 


^  PcUigr«w,  Animnl  Locomotion,  etc.,  p.  SI. 
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Wftrdy  assist! iif^  tlie  postcri^ir  jKniioiis  of  the  arras  in  tlie  propulsion  of  the 
body.  Daring  rtexion  the  paim:=>  of  the  hands  are  directed  downward,  and 
at  the  close  of  the  movement  they  are  slightly  depresses!,  forcing  the  body 
iipwaitl,  and  giving  to  the  head  the  hobbing  or  vertical  wave-movement  so 
often  observed. 

When  the  lower  extremities  are  extended,  the  soles  of  the  feet,  the  an*^ 
terior  .snrfores  of  the  legs»  and  the  posterior  siirfaees  of  the  thigh,  dii-eeted 
outwaitl  and  l)tu'kwaix!,  i)n:>pel  the  Ixxly  forward.  This  propnlsive  effort  is 
increased  by  their  bc^-oining  more  or  less  straight,  anfl  by  the  greatcT  rapidity 
with  which  the  t^xtcnsion  is  performed.  The  inner  surfaces  of  the  lower 
exti*emities  act  upon  the  water  in  sustaining  the  posterior  |>art  of  the  lx>dy, 
assistc<i  also  by  the  slightly-inelinctl  iKisition  of  the  ijixly  in  the  water  In 
conjnnction  with  the  forward  movement.  fl 

The  flexion  of  the  inferior  extremities  likewise  is  performed  more  slowly 
than  the  i>ppi>site  movement. 

Several  gmve  objections  urged  against  the  ordinary  or  old  methtxi  ha\*e 
led  to  the  adoption  of  new  metlKxls.  The  prone  jvosition  of  the  Ixxly  n|wn 
the  water  exposes  a  largt^  resisting  surface ;  the  extremities  in  the  lateral 
position  are  applied  at  a  disadvaotage  as  proix^lling  agents;  but  one-fouitb 
of  the  ellipse  is  available  dnring  the  propnlsive  etlbrt,  three-ibnrths  being^ 
lost,  with  increasing  friction;  and  the  siinnltamx>ns  af^tion  of  both  extremi-™ 
ties  leads  to  dead-points.  To  ovx*ri*ome  these  olijoctions  scientific  swimniers 
have  adopted  the  overhand  movemoilf  the  method  employetl  by  the  Indians, 
in  which  first  the  arm  and  leg  on  one  side  of  the  bmly  are  moved,  and  then 
the  arm  ajid  leg  on  the  opposite  side.  The  direct  advantage  of  this  nnxle 
of  s^vimniiug  consists  in  the  !J^xly  being  thmwn  more  or  less  on  its  side  at 
each  stroke,  the  Ixxly  twisting  and  rolling  in  the  direi^tion  of  its  length, 
thereby  reducing  the  atnonnt  of  friction  experiem'ed  in  forwaixl  motion.  In 
the  overhand  movement  the  swimmer  is  enabled  to  throw  his  body  forward 
on  the  \vater  and  employ  his  extreniitics  in  a  nearly  vertical  instead  of  a 
horizontal  plane,  a  position  l>cst  caleulat*»tl  lor  develo]>ing  their  |x»wer  and 
reducing  friction.  The  length  of  the  effective  stroke  is  doubled,  being 
eipial  to  ntiirly  half  an  ellipse;  the  alternate  ojieration  of  the  sides  not  onlv 
ooutri botes  to  continuity  of  motion,  but  also  prevents  dead-points  or  halts, 
and  reduces  friction.  For  these  reas<»ns  it  is  the  most  ex]XKlitioue  nietlxxl 
of  sw^imming  yet  discovered  ;  but  it  is  so  fatiguing  that  it  can  be  indulged 
in  only  for  short  distances.  The  speed  attaint^l  by  man  even  by  this  methml 
contrasts  very  unfav^irulJy  with  that  of  seals,  and  still  more  unfavorably 
with  that  of  fislies,  owing  to  the  small  hands  and  feet  possessed  by  him, 
and  to  the  awkwanl  manner  in  ^\^hich  they  must  Ix*  ap}>lied  as  propellers. 

For  long  clistanc^^s  an  improvement  on  the  overhand  movement  is  what 
is  known  as  the  dde^siroke.  This  consists  in  swimming  upon  the  side 
of  the  IkxIv  ;  one  arm,  say  the*  left,  advancetl  in  a  curve,  desenlx^s  the 
iip])er  side  of  an  ellipse,  while  the  right  arm  and  both  legs  by  a  powerful 
backward  stroke  proix?l  the  body  ibnvard.     The  extension  of  the  lower 
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fftrvmitm  acromjilishes  a  double  movTment,     \\1ion  exteotW  or  poshed 

mv  from  th**  UkIv,  they  include  witliin  tliem  a  fluid  wedge  with  the  apex 

dtnetifd  fonmrtl,  and  when   fully  cxtoiide<I  they  are  cf)uvergeil  in  such  a 

fntanpris  to  fort^e  the  lx>dy  away  from  the  wedge  and  so  eon  tribute  to  the 

puliive  movement.     The  npiK?r  arm   may  also  be  extendt^l  in  sneh  a 

ifmt^ms  to  act  as  a  cut* water,  being  advanced  as  the  other  three  extrerai- 

iH^  an*  flexed,  and  lice  versa.     Either  side  may  Ije  employed,  or  they  may 

U*  oltiTaatiHl.     This  plan   rtHluees  the  aniount  of  resistance  to  the  forward 

mQi-eroifit,  secures  in  great  measure  continuity  of  movement^  and  c'onser\'es 

the  «*ner^^  and  reiouroes  of  the  swimmer  to  a  pre-eminent  degree. 

It  will  be  seen  from  the  foregoing  acajuut  that  all  the  muscles  of  tlie 
hcAy  an*  more  or  less  exercised  in  swimmiug,  but  the  forward  motion  is 
acniinpli^htil  by  the  extreme  force  of  all  the  extensors  alternately  or  syn- 
dinuKHisly  of  the  upper  and  lower  extrcmiti(*s. 

Hioif  JirMPrxo. — The  interval  described  in  running  when  both  feet  are 
tl»e  gn»und  at  the  same  time  is  in  leaping  much  prolonged,  and  during 
\  jirriod  the  b(xly  is  propel IikI  b«3th  forwaiii  and  upwani  by  a  violent 
tfflbrt  of  the  6xtensi)r  mnseles  (extensor  quadriceps)  of  the  tlugh,  the  heels 
hfing  ruined  by  the  cHjntraetion  of  the  powerful  calf  muscles  (gastrocnemius, 
lis,  plantaris,  flexor  longns,  etc.), 

Tht?  leap  is  usually  precedetl  by  a  short  run,  to  give  momentum  to  the 
body,  but  the  upward  movement  is  accomplished  entirely  by  the  lower  ex- 
al>ove  described.  It]  sf>rae  forms  of  leaping,  |>jirtic!ularly  the 
jump,  mu(*h  greater  heights  have  Ixn^-n  attaiucil  by  eru)iloy- 
b||^ «  pH^diar  form  of  jumping  copied  after  that  of  the  cut.  In  this  the 
jiusp  i«  made  sideways,  the  full  force  of  both  lower  extremities  is  secured, 
the  Uidy  is  partially  rotated  during  its  flight,  and  the  limbs  drawn  up  are 
carried  across  the  Imr  together.     (8(^^  Photo.  V.) 

Fisf,  6  represents  the  rise  and  fall  and  onwartl  movement  of  the  ex- 
tenial  malleolus  of  the  right  foot  in  high  jumping.     Its  general  outline 


Rise  And  fjJl  *iid  onwurd  muvcmeDt  of  right  loot  \n  high  Jum[fiiig. 

nsmblis  line  c  in  walking,  but  the  am|)litude  is  much  greater  even  than 
t^K^nd  it  will  l)e  e^spi'cially  observed  tliat  in  the  fii-st  portion  of  the  curve 
Acme  i»  mon*  <piickly  accomplisluHl  tliau  tlic  dcs<*ent.  The  lower  cun^e 
i>Rliiiiiftt<«iibniptly  %vhen  the  feet  reach  the  ground  together. 

By  GuDtinutng  this  exercise  gmat  skill  will  be  attained,  and  the  exten- 

I  will  be  wonderfully  devcloiKKl,  so  that  a  \wvmu  can  jump  easily  not 

iytuan  increased  height  but  also  a  considend)le  length,  and  land  in  any 

^Um  desired.     As  an  exhibition  of  skill  the  length  of  the  run  may  be 

diniiuUied,  or  the  jump  l)e  i^i>eated  immcHjiatcly,     A  good  jumi)er  is  a 

toL.  IV.— 18 
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pmotieal  example  iti'  wluit  may  he  aceciraplislKxl  by  continual  exercise  of  oer- 
tain  muscles;  but  the  mc^st  important  factor — -the  development  of  the  chest  I 
and  its  contents — ha.s  been  neglecteil,  and  very  often  snch  pen^ins  sufli't'r  fmm 
consumption  or  heart-disease  liecanse  the  chest  is  constantly  conti-ucted  to 
fix  the  ribs.  True  gymnastif^  are  founded  u\Hm  an  anatomical  and  physi- 
oloji;ical  law, — that  in  every  position  or  exercise  the  full  expansion  of  the 
thorax  most  lie  fii'^t  considci^^l,  and  t!ie  heart  must  not  be  over-stimnlated. 
Ilarthclins  says  that  in  the  Swwiisli  system  of  gy mnastits  every  movement, 
from  the  above  law,  may  be  looked  upon  as  a  respiration  movement. 

Varieties  op  Exerci^^e. — iVmouLr  the  eai'ly  Greeks  the  five  favorite 
exercises  constituting  the  [mikiihlon — rnnniug,  leaping,  wix^stling,  hurling 
the  lance,  and  easting  the  discus — were  admirably  adapted  to  develop  the 
body  with  strength  and  vigor,  and  to  confer  the  grat?e,  celerity,  and  accuracy 
of  rnovenieut  which  were  so  much  coveted.  These  exercises  were  sn]>ple- 
raented  by  games  of  ball,  litling  and  carn^ing  weights,  swimming,  pugilism,  I 
and  other  manly  and  athletic  sports,  and  revealed  tlie  I'ecognitiou  of  the 
great  prineiplc  of  variety,  there  lieing  nti  such  potent  cause  of  fatigue  as 
monotonous  iTpctitinn  of  the  same  act,  whether  physical  or  m  cut  ah 

The  tendeocy  of  all  fiirms  of  exercise  is  to  develop  some  poition  of  the  ■ 
body  at  the  ex]>ense  of  the  rest.  In  walking,  running,  and  rowing,  undue 
employment  is  given  to  the  muscles  of  the  trunk  ami  the  lower  extremities. 
Indeetl,  it  is  difficult  to  find  a  variety  of  exercise  that  can  be  sufficiently 
rcpe:itcd  to  exercise*  the  muscles  uf  the  irpper  extremity  so  as  to  counter- 
balance tiie  excessive  dcvelf»pment  of  the  lower,  or  that  calls  cfjually  into 
action  all  the  muscles  of  the  body.  No  system  of  physical  edut^tion  can  be 
ctmi[dcte  unless  it  aims  at  the  syuimetrical  development  of  the  whole  Ixxly. 

To  tite  natural  varieties  of  games  antl  exercises  emphiyed  l)y  boys^ — 
base-l>an,  foot-hall,  i-ricket,  mwing,  swimming — ^should  lie  addtil  systeiiiatic 
physical  instruction  in  st-bools  and  gymnasiums,  directed  particnlarly  with  a 
vie\v  to  develop  tlie  neglected!  and  weak  parts  and  to  add  to  the  symmetry 
of  the  whole. 

The  different  varieties  of  exercises  may  be  enumemted  as  follows; 
thorn  excivising  nearly  all  the  mnscdcs  of  the  Ixjdy,— elimbing,  sparring, 
feuriug,  ami  swimming;  those  exercising  both  the  upper  and  the  hiwi*r  ex- 
tremities,— foi>t-l>all,  rejwing,  shooting,  tennis,  rackets,  lacrosse,  and  cricket ; 
and  tliosc^  exercising  (*hiefly  the  lower  extrcjuities, — running,  walking,  riding, 
dancings  ami  h'a[)ing. 

EFFE(""rs  OF  ExERCLSE.^ — Tjic  direct  effect  of  exereise — which  has 
already  btn^n  dcseriljcd  as  a  death  or  burning  up  n(  the  f-ellular  elements 
of  the  body — is  an  iuerease<^  demauil  for  oxygen  tt>  produce  this  crjuibus- 
lion,  which  must  U*  supplitd  tlimugh  the  Inngs,  thereby  priHiuciug  a 
([uickcnal  breathing.  The  respirations  quicken,  the  pnlnmuary  ciix^nla- 
tion  is  aceelemted,  die  fptantity  of  air  inspired  and  of  carbonic  arid  expii-ed 
is  marve^lhiusly  inert*as<d.  The  increased  r|uautity  of  air  inspire<l  under 
k  variety  of  movements  has  been  carefully  investigated  by  Dr.  Edwaixl 
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litV  with  the  following  resiult :  taking  tlio  ainuniit  of  air  iiippiretl  in  tlio 
t  [Hii^itiuQ  as  1,  tt  increasc»5i  on  standing  to  1,33,  on  walking  oul^ 
railc  [wi*  hour  to  1.9,  on  walking  six  miks  per  hoar  to  7,  on  riding  or 
trntttng  U>  4,05,  aiid  on  swimming  to  4,33. 

XtA  imly  are   the   i*e8piratory  efforts  deepened  with   oxercis<i,  hut   the 
fifiqueacry  uf  die  alternate  -M-is  of  exjuinsioii  and  rontmetiou  of  tlie  rhest  is 
dimily  ioefeased.     For  example,  tlic  adnlt  healthy  avei-age,  being  14-18 
per  minute,  won  hi  be  inereastHl  in  walking  rapidly  to  25,  in  rnnning  to  3f), 
ioi]  in  mwing  at   racing  speed  to  o%*er   40   reri|jirations  i>er  minute.     At 
same  ttn»e  the  amount  of  carbonic  acid  eliminated  is  relatively  lessened  ; 
mv  with  twelve  respirations  per  minute  it  h  4.2  ;  with  twenty-four,  3.3; 
fi»rty-eight,  2,9, — tiio  ab^rwjlute  tjuautity,  however,  being  increased. 
To  supply  this  iucmased  demand  for  oxygen,  the  ^jKH^d  with  wtiieli  the 
nrcidates  thix)ngh  the  bt»dy  must  be  aeeelemttM^b     By  a  more  rapid 
furcihle  impulse?  of  tlie  hc*tirt,  a  larger  quantity  of  hlocnl  is  w^nt  through 
the  Iung8  and  larger  supjilies  of  oxygen  are  taken  in  and  airi-it^l  to  the 
wicMis  ttsstiQS  of  the  b(xiy.     In  other  vvonis,  exerc^ise  not  only  quiekens 
the  hrrathiu^,  but  al^^  Increases  tln'  rajmlity  and  force  nf  tli<'  hturt's  a<'tfon. 
To  make  a  similar  et)mparisiin,  IJryau  Uobinsou  has  shown  tliat  llie  pulse  of 
H  ma  in  the  jx-^'umlient  pijsition,  being  64  to  the  minute,  ^vas  increased  to  78 
a  slow  walk,  and  still  furtlicr  incr(*ased  to  100  liv  walking  a  league 
a  half  in  an  hour,  and  rose  as  high  as  140  to  150  after  running  as 
fB{mlly  OA  |>o^ible.     It  has  also  bet^n  sliown  by  the  exjieriments  of  Ony  ^ 
that  the  increase  fmm  00  in  a  man  lying  down  to  71  lai  sitting  nj>,  and  to 
1^1  «n  <itanding,  was  entirely  deiM-ndcnt  upon  the  quantity  of  nuiscnlar  Wtnv 
put  forth  in  maintaining  the  equilibrium  in  each  of  these  |)osition8.    When 
dru  liave  gone  thiHiiigh  a  good  deal  of  exertion  and  then  mv  called  npt»n 
U)  make  a  siuhUn)  effort,  Park  ^  has  known  the  pulse  to  Invome  very  small 
iwWjtiick  (1(><>-I7(J),  but  still  rcfain  its  equability,  and  without  any  harm 
t«*ultillg.     Something  similar  may  lie  experieneciK  even  by  men  in  cxtrlleut 
^omlitiunf  at  the  Ijeginning  of  sudden  or  violent  eflbrts,  n^  in  a  font-  or  boat- 
Hap,  but  as  siKin  as  the  i-ecipnMid  action  between  the  heart  and  the  hiugs  Is 
l^^ablisbt*d  the  individual  is  said  to  have  ac^uin-^l  Iris  ^*  i?emnd  windj*- 
awl  may  continue  the  effoH  to  th^^  fmiut  t»f  grnit  fatigue.     As  lnug  as  this  re- 
'"'imnnl  action  U'twi^'U  the  hairt  and  the  lungs  is  tnaintain<'d,  the  interchange 
rfojsy^^n  and  carbonic  acid  takes  place  with  sufficient  ra[ndity  ;  but  when 
tWi  till U,  the  al»s<Krptton  of  oxygen  diminishes,  carbonic  acid  accumnlatc^s  in 
tlif  iAinfil,  prrjrlucing  **  bix*atlilessness,**  or  loss  of  wind/'  or,  in  other  words, 
** i*locktt|fe'*  has  oet-unxHb     This  c*>ndition  is  pnxlucal  by  thi'ee  ageiK'ies, — 
^Winference  with  the  jmssage  of  the  bhwd  through  the  lungs,  its  aetMimu- 
■^  in  the  right  auricle  and  ventricle,  and  the  circulation  of  carlMinio- 
^Btlailen  blood  through  the  system.     When  exeiT-ise  is  rt^gnlaiiy  taken, 


'  A  Treiillse  on  Ihe  Animul  Ecotinmy,  p.  177,  Dubtin,  1782, 
*  CyclopiiMtia  <T  Antitoniy  nnd  Physiology,  vul.  iv.  p,  188. 
»  Up.  oil-,  p,  870. 
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the  arterie«^  a*x*<inim<rtlate  them.sf^lvt^  to  tlip  stmng  action  of  the  heart,  an5 
a  gradual  impruveiiit'iit  in  the  broathiiii^-pin^'er  c>cc*ni*s^,  with  the  establish-- 
ment  of  the  ajmtjnlaiit  action  Ln^tween  the  heart  and  the  bhKKl-V(^^!gt*l«.        ■ 

The    pljenomena  of   hier€*a.se<l   hreathiiiir-p'^*\ver   anil    increased    heart- 
action  ai-e  not  withont  their  lx»neficial   inHiicnce  njx>n  the  other  part,*^  of  Hie^ 
bod\%  for  exercise  includes  all  the  condition*^  iTtjiiii^ite  to  incn^ased  hejiltl^ 
and  sti^n,^th.     At  the  eomnienceraent  of  an  exercise  the  nnitraction  of  tl*^^ 
volnntarv  mnseles  pnt  into  action  coTn]>re8R\H  the  bUxxUvesiN-ls  and  impe^ 
the  vcjions  lili»ml  actively  towards  the  licail,  whicli,  thus  stimidatixU  cnj^^ 
traeta  vigorously  and  pro|)t*Is  the  blood  iu  increased  qnantity  to  the  lutms^^ 
Stiniulatetl  Iw  tlie  presence  of  a  large  amount  of  venous  blood,  the  ins^^^W^ 
tory  muscles  c«mtract,  and  elevate  the  osseons  structure  of  the  *'he??t,  the   cl:^ 
phragm  pushes  down  the  aMoniinal  contents,  and  air  ruBhes  in  to  fill 
cavity  thns  prn<lucfxl  and  supply  the  oxygen  dcrnandcHl  ior  the  piiriticoi^^  j 
of  tlie  bloixL     Laden  witli  this  liie-giviug  element,  it  is  rc^tnrned  to        _ 
heart,  to  be  distributed  again  thmnghout  the  system  to  restore  the  lo&ss       I 
enrivtl  tlirough  the  origijuil  muscidar  movement.     In  this  manner  not  oi.^ 
ai^e  the  voluntary  muscles  enlarged  and  strengthened,  bnt  the  involuntt^^" 
muscles,  particniarly  the  heart  and  diaphragm,  improve  in  p<nver  and  fnr^* 
tion.     The  increased  activity  of  the  eiirnlation  carries  the  hhxwl  iu  incrma*^^ 
4piantity  and  with  greater  rapidity  not  only  to  the  muscles  l)ut  also  to  is^^ 
tlie  other  tissues  and  organs  of  the  IhxIvj  stinudatiug  them  to  increased  ac^^ 
tivity*     The  skin  l>ecoroes  red  fmm  tnrgescenoe  of  the  vessels,  the  amoni^^ 
of  pei^pii-ation  is  more  than  donbled,  water,  chloride  of  smlinni,  and  alka^ 
line  sudorates  |>ass  olf  iu  great  abundance,  and  fatty  acids,  urea,  and  uthe^ 
salts  in  smaller  cpmntities.     The  appetite  is  lai'gely  increased,  digestion  i^ 
more  jLK^rfeiH,  al>sorption  is  more  rapid,   liepaiic  (*ircnlation   increases,  the 
abdominal   circidation   is  c^arried   on   moTO  vigoronsly,  and   the   iteees  are 
lessened  in  amount,  probably  from  the  lessened  jxissage  of  water  into  the 
intestines.     Owing  to  the  increjisctl  elimination  of  water  and  stxlium  chlo- 
ride by  the  perspiration,  the  amonnt  of  these  two  elements  in   the   urine 
often  IcRsens  ;  the  nric  acid,  pigment,  and  free  t^rbonic  acid  ai*e  ineit^ase^l ; 
the  sulphnric  acid   is  moderately  inei-ejised,  and  the  nrea  and  phosphoric 
acid  arc  bnt  little  changed. 

It  has  ]mm  snpposed  tliat  pnberty  is  delay e<l  liy  physical  exertion;  biit, 
l)e  this  as  it  may,  it  is  established  that  very  strong  exercise  lessens  sexual 
desire,  ]>ossibly  bf^miise  nervons  energy  is  tnrnetl  in  a  sj>eeial  diiTf^ion,  but 
doubtless  also  through  augmented  moml  power^  the  association  betweini 
physical],  intellectual,  and  moral  strength  being  a  natuml  one,  nnchangeable 
iu  its  essential  principles,  tliongh  srd>j<x*t  to  individnal  exception*  The 
beneficial  etfect  upon  the  nervous  system  is  e<ptally  striking.  It  has  l>eea - 
snpposc^  that  excessive  exeivise  renders  the  intellect  less  a^^ive,  owing  to^J 
the  giTater  expnditure  of  nervous  force  in  that  dirwtion  ;  bnt  not  only  is 
great  bodily  exercise  qnitc  consistent  with  extreme  mental  activity,  but,  con- 
hitler  ing  the  principle  inculcatetl  in  the  oft-repeateil  line  from  Juvenal  of 
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meMmnn  in  corpore  muo,  we  niust  iiife-r  tlmt  siiffifieiit  exereisf  is  Decc'ssary 

fikT  the  j>erft;ct  iifrforniauce  of  mental  work.     Fnnn  tlie  stand-point  of  a 

€H»iiifKirative  pliysiolngist,  l>ii   IJuis-UeyiiKjnd  denionstmttil  tliat  the  most 

fi^airketl  initneuoe  of  physical  exercise  is  upon  tlie  uerve-eeiitrrs.     In  every 

f^otlily  movemeDt  of  a  ennip»site  natiiiT%  a*^  fenehig,  swiniiiiini^^  sparring,  or 

f#  i  «;h  jumping,  the  gray  et^ntre^s  of  the  hniin  and  eurd  are  at  work  equally 

i  MM  fia*uniig  the  result,  and  niv  e^veiTise*!  at  the  same  time. 

80  elo!!i<:'ly  are  llie  onud  and  the  hiKly  eurn-latttl  that  it  is  hard  ofttimes 
i^z>  (liiitiu^uish  wliat  h  due  tu  the  iniud  and  what  to  the  body,  lu  very 
sae^  Hy  eliildhood,  with  tlie  dawn  of  mental  and  physieal  developmetit,  tliis 
^  particvdarly  n*jtieetd>h.%  and  Prof  Kieluirds,  of  Yale  Univei'sity,  under 
e  title  of  *'  Body  Brain  Work,"  has  deserihed  it  as  antinlating  the  advent 
'  bmiD-gmwth.  Every  time  a  ehild  oi-oixliuates  a  well-diiwted  move- 
cnt,  that  movement  exertnses  and  develojts  its  brain,  and  the  movement 
the  miiseles  is  as  ntn^essary  to  the  mental  development  as  the  health  and 

ity  of  the  brain  are  to  the  physiutl  development  af  its  \nuts. 

The  museles  and  tlie  brain  are  develojied  by  reciproeal  actinn,  and  in 

H  ^3iter  life  a  diitxl  i\'lati<>n  is  found  to  exist  betwe*^n  ^n^iit  |>[iys](td  strengtti 

^^i^  lul  tlje  |>oss*^sjsiuu  of  tliosi'  intelleetual  powet^  whieh  naturally  lead  men  to 

^i^-'Mjmmaudiug  positions  of  authority,     Aneient,  meiliaeval,  and  modern  his- 

-fc^>ry  alike  eon  tain  luunerons  instamH^s  to  pi"ove  llie  aetniraey  of  this  state- 

mzm^ieut     *'Siimsfin,  though  he  seems  t<j  have  lacked  diseretiou,  was  a  judge 

»» Israel.     Pompey  was  the  equal  of  any  soldier  in  Lis  command  in  feats 

«^»f  strength.     Sallust  says  fif  him,   'Cum  alaeribus  saltn,  cum   vek>cibus 

c*itmu,  eum  validis  vtHjte  eeitabat/     Caesar  was  naturally  of  a  delicate  con- 

^tutioD,  sutfering  frcmi  severe  headaehc^s,  and  probably  epileptic,  but  by 

iMtuinaal  exercise  bemme  an  athlete,  'admimble  in  all  manly  spoils/  and 

«'irpa»sed  by  none  in  enduring  tlie  fatigues  and  hanlships  of  a  military 

life    Lycurgns  m^t  only  laid  iluwn  the  laws  wliieh  fur  live  hundnxl  yeai^ 

in«de  I.<acedfemon  the  chief  city  of  GiTcee,  but  was  able  to  outrun  all  tlie 

nii>b  who  persecutetl  him  and  fnre^^l  him   to  scn^k   reftige  in  a  saurtnaiy. 

t'iccro  is  dcscrilied  by  Plutareli  as  at  one  time  thin,  weak,  and  dys[ieptie, 

biu  m  having  been  so  strengthened  by  gymnastic  exeix^ises  at  Athens  as  to 

Jj«T>me  r*3bust  and   vigorrms,     0»riolanusV   successes  were  aftril)Uted  by 

III!*  ei)emies  to  his  stri'iigtli  of  Inwly,  he  liaving  s<i  exeiTJsetl  ajjd  iunri*d 

kiowelf  to  all  wjrt#»  of  activity  that  he  *  combined  the  lightness  of  a  racer 

'^ithan  extraordinary  weight  in  close  si'izurt»s  and  wrt^stlings.'      Alcibiades, 

amndiag  to  Ilenxlotus,  iKi'ame  master  of  the  Atheniaus,  in  spite  of  his 

♦'XfiejKs,  by  rcas<»n  of  his  *  forn^  of  eloijueni'e,  gmcc  of  person,  and  strength 

*rfMy/aud  from  the  same  authority  we  learn  that  Alexander  had  unusual 

^wl«miiee.     Themistoeles,  Si h -rates,  and   ]*hito  cxcvlle*^!  in  gymnastic  excr- 

^^\  Sertorius  swam  tlie  Rhone  in  full  armor  ;  Ma  reel  I  us  was  '  of  a  strong 

Urfy  ;•  pel iipi das  *  del i gh t ed  i n  ex e rci se  j '  Ma r i u s  never  m i ssed  a  d ay  o n 

"W5 Campus  Martins ;  Cato  '  maintained  his  eharaeter  and  persisted  in  his 

fXLTeise  to  tlie  very  last;'   and  even  the  more  mythological  eharaeters  of 
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^  WhlHs  l*ij»pint'«*U*«  Monthly  MaimaLine^  June,  1887^  p.  101 3» 

*  *  111  vh»4  i»niuvlion  it  is  worthy  nl'  iijentinn  tb tit  the  dp »j<t  alhlutie  simiors  in  the  classes 
4>f  It^it^.Hii  ii^m4  iSSti-ST  (Ilarviird)  imliided  uno  hniior  man  whif  received  honors^  nine  who 
U*  mi'htion^  nnd  twelve  who  were  entitled  to  write  cominencemeiit  piirts,'* 
i  4i^Ac«»  €U\y  Cttinhridge,  188^,  p.  22. 


Thesetts,  Romulu.s,  nod  Renms  are  awnxlitcKl  with  'streii^li  of  Ik 
brav^cry*  ecjual  to  the  qtiiekiK\s.s  and  forc^e  tA*  their  understanding.'  *** 

In  the  **  University  Oars"  Dr.  Morgan  calls  attention  to  the  fact  that 
of  the  one  hundred  and  forty-seven  Cambridge  men  who  cM^instituteel  the 
crews  fi*om  1829  to  1869»  twenty-eight  per  cent,  won  honors  in  more  im- 
portant contests  than  thost*  up<jn  the  river,  securing  in  some  instimet^s  the 
very  highc*st  academical  distinction,  and  pmving  that  mind  and  muscle,  judi- 
ciously guided,  are  well  able  to  work  together  with  rcciprmul  advantage. 

Sai'gent  hits  jxnntetl  out  that  ciillege  men  take  about  tlie  same  grade  in 
their  general  studies  as  in  rec^uired  athletic^j*  and  Dr.  Morgan  has  shown 
that,  while  the  gi-neral  average  of  class  men  at  Oxford  was  alxmt  thirty 
per  wnt.,  among  erieketei"S  it  rose  to  forty- two  per  cent,  and  among  rowing 
men  to  forty-five  per  cent. 

In  a  recent  investigation  by  a  prominent  American  physician  to  show 
the  connmrative  longevity  of  brain-workers  as  compared  with  niitscle- 
workers,  the  advantage  was  clearly  shown  to  be  in  favor  of  the  iormen 
This  might  have  l>een  exjjeetetl  a  priori  in  view  of  the  classes  from  which 
these  so-(*alled  **  nnisi'lc-workers"  are  naturally  derive<l^  who  throiigli  |Mjvcrty 
are  fi^rc^etl  all  their  lives  to  live  under  the  most  unsanitary  conditions,  who 
neglect  from  ignomnce  and  powx'rlessness  the  most  obvious  laws  of  hciilth, 
and  who  in  all  rcsjMMs  lalx)r  mider  a  stupendous  jihysical  disadvantage 
when  brought  into  coin|mrison  with  the  somlliMLl  '^  brain-w<jrkei^,"  Their 
work  is  Dot  exercise;  it  is  fatiguing  labor,  per  for  mcnl  oft  times  under  the 
most  depn?ssiug  intellectual  conditions. 

On  the  contrary,  it  is  not  difficult  to  prove  that  a  sound  c^onstitution 
usually  accompanies  a  healthy  brain,  and  that  the  cerebral  and  the  muscular 
forces  ai*e  dirtvtly  wrrelated.  lu  this  connectitm,  Dr,  Reanl  dechircfl  that 
in  all  the  animal  realm  there  is  a  general,  thougli  not  unvarying,  relationship 
existing  between  the  brain  and  the  bmly,  and  that  n<i  one  who  has  ever 
walkitl  obscrvingly  thnnigh  an  asylum  for  the  insane  or  feeble- niiudal  and 
beheld  the  dwarfed,  misslmjx^n,  immature,  or  stunted  forms  which  surround 
him  am  dnubt  the  force  of  the  truth  endxMJic^l  in  this  statement.  He  poiuts 
out  the  rapidity  with  which  such  {KK>r  creatures  gmw  physiologically  old,  the 
f^vidcnc^i^  of  senility  noticeable  in  every  organ  and  function,— in  tlie  gray 
liair  and  pjTmaturc  baldness,  in  the  dinmr^ss  of  visi«m  and  d ninths  of  hear- 
ing, in  the  wrinklwl  skin,  the  tottering  step,  the  wastal  liml*s.  Conversely,  I 
he  maintains  tliat  luie  hundred  gn^at  geniuses  ehoscn  liy  chance  will  1m^  taller, 
Uxkiilcr,  and  wciglitier  than  a  hundred  duuees  anywhere,  and  ilcn^laix^  that 
ill  all  Uimls,  savage,  semi-civilized,  and  eulightcuHl,  the  ruling  ordei's, 
ohW&>  nheiks,  princes  by  might  and  mind,  author,  scientists^  orators,  great 
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iSprhantg,  weigh  more  on  the  averacre  than  tlie  pprHons  whom  thty  rule  ur 
^aml  that  even  anuHi^i'  a  Immi  nf  uiirkmen  on  a  railway  nne  vnn  four 

riwt  of  five  select  the  "'  biiss"  by  Ins  stature  alone;  and  Bates  tells  us 
that  anH>ng  the  people  uf  the  Taj>ajos  the  fcKjtnmrks  of  the  chief  rould  l>e 
dirtii^^uiiihed  from  the  rest  hv  their  threat  size  and  by  the  length  of  the 
stride.  On  the  same  i>rinei|)h'  HerluTt  S[>enwr  has  shown  how  ni  early 
times  among  rude  tri^Hfri  jMilkii-al  leadership  was  asscMi'iattM:!,  a-^  iu  t lie  present 
tinHfi,  with  physicaJ  strength. 

In  early  Greece  the  venemtion  of  a*,^e  did  not  rti'ompense  for  loss  of 
itrettgth,  and  an  tjld  chief,  like  Laertes  or  Peteus,  hail  to  reliurpiish  his 
pofiition.  Throughout  nu^ifeval  Europe  the  maintenance  of  political  leader- 
rilip depended  lartrcly  on  Ixxlily  vigor.  Supremai-y  nniong  the  Australions 
mi  Ta€tEiiiiiians  deiH^ndcd  upon  physical  size  and  strength.  The  Esfpii- 
muix  exhibit  deference  to  "  seniors  and  strong  men  ;"  among  the  Bushnieu 
**  Wily  strength  alone  procures  distinction  ;"  and  **  the  fiercest,  the  strongest, 
and tlic craftiest''  among  the  JktUndus  ^'obtains  a  complete  mastery  oyer 
Ills  Mlowa,'* 

The  direct  influence  of  exercise  uj>on  longevity  has  Ijeen  curiously 
liftHight  out  in  a  list  prepred  not  to  show  the  average  longevity,  but  to 
drtrrmim*  the  age  w lien  great  men  have  performed  their  l)cst  work :  tlie 
ivrnijKip  age  at  death  was  sixty-four.  Likewise  Madden,  in  his  odd  hook 
npoi)  **The  Infirmities  of  Ociiius,"  in  a  list  of  two  hundred  and  flirty  illus- 
tnoitttnen,  found  the  average  age  at  ik^th  to  he  sixty-six,  proving  that 
BUoy  of  the  great  men  <if  tlie  |mst  have  been  Uiotetl  for  physical  strength 
iswf^l  US  for  iutelleetnal  greatness,  and  that  the  attention  \r\yi'n  hy  them 
ft»pl»ysiitil  development  had  Ixh^u  productive  of  Ijoth  griiit  mental  ability 
ind  increased  tenure  of  life.  Personal  exaniples  from  among  the  distln- 
jTuMtitl  men  of  the  pit*scnt  century,  justifying  this  statement,  might  bo 
|»trK|ufirtl  indefinitely, 

TIm"s<*^  then,  are  the  physiologieal  effecrts  of  exereise, — an  increase  of  the 
niluntan*  muscles  iu  volume  and  jMJwer,  an  enlarged  i^\spiration  and  4|uiek- 
•iRtl  eiivnlation,  thnnigh  a  strengthening  of  the  in%'oluntary  muscles  con- 
wiHti  in  th€se  processes,  and  an  imprnvtHl  action  of  all  tlie  functions  and 
fctiilti<'»»  eoocerned  in  the  growth  and  development  of  the  whole  liody,  the 
fifpwftnd  activily  of  the  iutellcettiul  nn*!  moml  proeessc^s,  and  the  longevity 
*»f  the  itHltvidiial. 

While  the  beneHcial  effwts  of  exercise  are  so  great  atid  so  important, 
tli»*  fiiH  iimst  U(>t  lie  uverhH>ketl  that  it  is  also  t^ipalile  of  great  abuse, 
Wln*n  utiacx*ustomc*l  exercise  is  engaged  in  after  a  long  interval  of  rest, 
"'Ax-kagr''  iief*ur»  not  only  of  the  arteries  going  to  the  lungs,  but  also  of 
tlwinc  supplying  the  \vh<»le  body,  i>artieularly  when  violent  exercise  is  under* 
Uken  without  due  prei>aratiun,  as  when  a  tirtHl,  delicate,  or  t»verwf»rke(l  niauj 
for  mtmths  eupigt*d  in  a  sedentary,  literary,  professional,  or  morcii utile  pnr* 
•oit,  or  a  temler  iuitniin*xl  stndentj  suddenly  indulges  in  some  active  or 
riiJeot  fonn  of  g;\'mnai»tic8,  or  engages  in  one  of  the  nn^reative  siKU-ts  wb''*'** 
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.   Ti.  -^      «mu:«i   ipou  the  heart  and  hiiigs,  as  l)oating  or  running : 
._•.  - ->  ii    ^'54:  It  aciTuing,  serious  and  often  permanent  injury 

>iMi  :mpc»rtant  invohmtary  organs  as  the  heart  and 
_.  w      -a-  :      "Usr  tn.»m  the  quiescent  state  of  ordinary  life  mo  ve- 

il.  -.;.  '».:•     i  ittinu  without  stmin  being  thrown  ujwn  them,  and, 
..  ^  .  ^  -tr: '11  Ijeiu;^  quickened  and  the  proces.ses  of  rei>air  and 

_ 1.  "..    ::»-  jif^J  is  blocked  in  the  arteries,  the  cavities  of  the 

^^-^     '.^•i.  ^nJ  diliUation  or  hyjK»rtrophy  spc»idily  results.    To 

.-•-    t   "^jiixicil  as  of  vital  imiK)rtance  in  all  forms  of  exercise, 

.    -a*-.::::  -uould  it  be  borne  in  mind  that  the  chief  object  is 

-.  .    •  .  rx^i  Liction  between  the  heart  and  the  lungs,  so  that  the 

'i^*ii  *ut  to  the  lungs  by  the  heart  may  jmiss  through 

a^    :u  v  may  be  no  bkx^kage  and  consequently  no  strain." 

^      -*.     ..    ^'•■'^j'Uvteil    that   the  development  of  the   voluntary 

^     .  -  ^^;:*tic:'Hi  whatever  of  the  condition  of  the  involuntary 

-.la.  iroining  the  respiration  and  circulation,  and  that  an 

^    ...    :•.  ^  V i' ^pmont  may  be  absolutely  useless  without  the  cul- 

-.*-•  t.:ii  lauirs,  a  ciivumstance  pointed  out  by  Maclarcn  to 

^..    L  "uo  vvlobrated  Hci>nan-King  prize-fight. 

^  _       ;ii;^ie*  twm  overwork  is  chiefly  owing  to  the  exhaustion 

v''  ,?,i!.  and  to  the  accumulation  in  them  of  the  products 

'.T  .?^:w  ryiiKt>is,  espec^ially  paralactic  acid.     This  is  the  result 

.    ^-'  x-^  ii:ii:ue  upon  the  nervous  system,  the  heart,  and  the 

^^    ;**v\L     Hence  rest  is  demandiK:!  in  order  to  allow  the 

.x^      .'•c  xcs  nvm  the  tissues,  to  restore  their  alkalinity,  and  to 

^    .  ^  ..    ;.ai:iniy  of  oxygen.     Thus,  in  the  heart  the  interval 

..■.  >,  V.  v£5:^  alxiut  twcHthinls  of  the  time)  is  sufficient  to  allow 

.  >.  •A^.^'v  }vrtivily  to  recover  itseli*.    Muscles  that  have  under- 

^        -.i.v  ";;trilion  seriously  impaired,  as  manifestwl  by  the  so- 

.v-su  iiisiuo,'*  not  simply  in   loss  of  jwwer,  but   often   in 

^.     ..  at;^<nllar  i.'ontractious,  cramp,  tix*mor,  and  jK'culiar,  dis- 

^     ...    r...^\.'-*r  {xiin. 

.,,i    .X   rt^idis  of  these  spasmwlic  effi)ii;s,  childr(»n  and  youth 

V  *!a'^xxJ  ti>  undertake  any  form  of  excrcjise  calling  for  sudden 

,\.;trK>;i  uniil  a  wrtain  age  is  passed,  and  certainly  not  without 

.  ..  .\amiiHxi  bv  the  regular  nicilical  attendant  l)efor(»,  or  by  the 

'W.^r  «i^»n,  their  entrance*  to  the  school  or  college  gymnasium, 

.;»  ;    '.v  i\»iHHtion  of  the  heart  and  lungs,  the  general  muscular  de- 

i:Kl  iho  oxistence  of  any  hereditary  taint.     This  would  not  con- 

T     X'  phvMcal  examination,  to  which  full  reference  will  Ik?  made 

:o  siibiivt  of  physical  education,   but  would  l)e  preliminary  and 

ixtKuial  to  the  more  thorough   examination  of  this  kind   made  to 

vi[x.^*  a  the  development. 

IV  evil  ellects  resulting  from  the  lack  of  perfect  exercise  arc  not  so 
'JiHrt  iu  the  period  of  life  under  consideration  as  in  later  life,  when  the 
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t^vc  sjKJits  of  youth  are  replaced  by  ttic  setleutary   pursuits  aud 
,:  lufliiPiiofs  uf  a  business  lifc 
h. -..:-!.  IX  IxKAXrv  AND  CiiiLDiiixm, — Tiie  uatuml  nuivi'tiientsof 

ioGiDt  are  the  apparently  pur|>o6eless  muscular  effiirts  which  it  luake^  m^ 

oitot  it  appreeiaieg  that  it  lias  extremities.  '*  A  child  m  heultli  dolights 
in  iiM>vt*itti^Dii»  of  all  kinds,"  says  Sir  William  Jeuuer.  "  It  joys  to  exercise 
txvry  nui4»t'le.  Strip  a  child  a  lew  months  old,  and  see  how  it  throws 
in  iimk  m  every  diret^tioii ;  it  will  mise  it-^  ht*ad  from  the  place  on  which  it 
b^  coil  itiiclf  i\>und,  and  ^'rasjiinjr  a  foot  with  botli  hands  thrust  it  into  its 

itJi  a»  far  a^  pisiiible,  as  though  the  great  obJBi  of  its  existenc-e  at  that 
MM  to  turu  itself  Inside  out.*'  These  movements  are  its  natural 
tnmii!,  developing  the  muscles  and  brain  eorrelatively,  as  already  pointed 
mL  For  this  reason  its  limbs  shoidd  not  bt'  too  much  (Njinpresstxl  or 
wnghteil  down  with  ln^vy  clothing,  and  it  should  be  encouraged  to  roll 
•bout  mkI  exereise  itself  as  rmich  as  posstl>lc.  Its  first  attcnii>ts  at  coni- 
lioerl  inuvemeiits,  to  crawl  on  all- fours,  quadnipctl-likc,  arc  soon  fuUowe^l 
^liy  attempts  to  assume  the  upright  position  by  the  support  of  some  object^ 

tfiiltuvor  to  bahuiw  tlic  iipjier  part  of  its  lxj<ly,  which  at  this  time  is 
pped  far  beyond  the  lower  extremities.  Sunlight  aud  frcsli  air  are  at 
thii  time  very  neeessaiy  to  atld  firmness  and  strength  to  the  whole  structuiie, 
■nd  with  the  ejcercise  of  its  limbs  the  npright  position  is  soon  acquired,  aud 
Ae child  has  gradually  taught  Undf  io  walk. 

Tljtsc  first  etforts  should  be  encouragiHl^  but  should  not  be  tt>o  pn>- 
loopd,  lest  injury  result.  As  time  advances,  aud  the  child  becomes  more 
■nd  iii*»n*  indejiendent  of  siijipirt,  the  constant  activity  and  ini patience 
eikiliit  plainly  the  in  tent  if  ms  of  nature,  and  after  the  child  is  tbrw  years 
oM  a  degree  of  activity  may  be  imparted  by  enconragiug  it  to  run  with 
■  Wl,  piav  with  a  small  dog,  or,  later,  exercise  witli  a  hoc^p.  In  this 
■wrtMT  fn>m  a  very  early  age  exercise  may  be  begun  and  l>c  encouraged,  a 
iwkinp-borse  may  be  added  to  the  nursc^ry,  later  the  careful  use  of  a  veloci- 
pBde  or  tricycle  nmy  be  em|)loyed  in  tlie  open  air,  to  Ixj  still  further  substi- 
Wid,  M  the  child  advances,  by  the  nse  of  roller-skates  aud  the  exchange 
rflbf^  rocking-horse  for  the  ^^my.  In  all  these  forms  of  exercise  great 
<i»  uliould  he  observed  that  the  saddles  be  not  too  wide,  lest  deformity 
I'^lt  It  IS  also  to  lie  distinctly  undcrstrMxl  tliat  these  are  to  be-  cmpl(»yetl 
*itt  the  greatest  t^ution ;  and  if  the  child  have  hernia  they  shuuld  not  be 
•^[»l<i)'Ki  under  any  cirvumstauees.  At  the  end  of  the  hfth  year  cliildreu 
W  *i|tend  an  hour  or  two  in  the  kindergarten,  but  ixgular  seliooling 
^M  not  be  CKjmmenced  till  the  entl  of  the  si'veutb  year,  uu*l  during  the 
liter  ppTioflof  childhixid  sufficient  time  should  always  be  allowed  tor  plenty 

'i:tv  ond  exercise  in  the  open  air,  regard  being  ha4l  to  tlie  state  of  the 

-aifn     Thus,  many  children  have  fiiUeu  victims  to  pneumouia,   bron- 

'^>iti^  und  croup  from  having  run  iir  walked  against  a  piercing  easterly 

'I  long  walks  aud  violent  play  through  overfatigue  and  cold  liave  k^  to 

Lj>'jgitit  Atid  kn4*e  disease,  aud  drinking  cold  water  when  overlieatetb  m* 
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sitting  upon  damp  grDiind  or  stones,  has  pK»cliict*d  irretrievable  injury  h 

many  others.  The  voinif^er  and  mt>re  del  irate  the  child,  the  more  eare  ha^ 
to  be  exereiftt^l  in  regui*<l  to  tlie  state  of  the  wraflier.  If  l>orn  in  thi'  lattei^ 
(mit  of  aiitumiij  iofauts  eannot  with  fiafety  be  taken  out  l>efore  the  i-etnri* 
of  sprintj;  I  Hit  if  the  ajvartments  ai^  lar^e  am!  airy,  little  evil  will  ix^snlt 
fnim  this  prolonged  eonfinement.  With  the  return  of  miki,  ^Irv,  and  serene! 
weather,  they  must  be  earned  out  into  the  open  air,  and,  shonld  the  weather 
Ijermlt,  this  sidutary  prartiee  must  t)e  daily  re|>eattHK  In  fine  weather  ehil- 
djx'n  and  yuutli  may  spend  the  greater  part  of  the  itay  out  of  diHjr.s^  and  as 
they  grow  in  years  they  become  gradually  aecTUstomed  to  the  vicissitude**  of 
a  changeable  elimate.  In  large  eities,  large  open  .si>aces,  parks,  and  gaii:kni*= 
shonld  (>e  freqnente<l,  and  in  the  snmmer  months  the  overheated  and  over— 
cro^vdetl  eitit^  sbiinldj  if  possible,  be  exehanged  for  the  eountry  and  sea-coast. 

From  five  to  twelve,  boys  and  girls  alike  niay  engage  in  any  of  tlie  light 
active  games  which  do  not  tlnviw  weight  or  strain  ujMjn  the  growing  joints, 
avoiding  wrestling,  fbot-l>all,  and  |iremature  attempts  at  rowing. 

Ill  early  boyhood  and  youth  nuthing  nm  ivplaee  the  active  sports  so 
mneli  enjoyetl  at  this  peritwl^  ainl,  while  no  nee<iless  restriction  should  lie 
plaeefl  upon  them,  consideration  shonld  be  |iaid  t«itke  amount  and  t»s[x*cially 
to  the  cliaincter  of  games  pursued  by  delicate  youth.  For  these  it  would  b4 
better  to  develop  the  weakfmtHl  parts  by  means  of  systematic  gymnastic 
exercises,  by  short  excni-sions  into  the  eountry,  and  by  the  lighter  sjioi^ts. 

It  should  be  borne  in  nuiid  that  in  order  to  obtain  the  greatest  axl van- 
tage fi^oni  those  exercis<^  which  are  calculated  to  imju^ove  the  jihysical  and 
nervous  strength  the  child  should  l)e  inturested  and  made  to  feel  that  these 
exerc^ises  are  a  play  instead  vf  a  task. 

Cbiklren  who  are  taught  at  an  early  age  to  l>e  olx^lient  seem  to  enjoy 
moi*e  thorougldy  such  exercises  as  combine  discipline  with  rhythmic  move- 
ments j  and,  consequently,  the  older  the  child  the  more  important  it  is  to 
adopt  a  system  of  ealisthenies,  or  liglit  drill,  or  games  that  combine  gym- 
nastics with  rhythmic  sonnds  and  pcriiKls  of  rest.  ^ 

The  more  iK*rmauent  iR^iu^fits  of  play  (ginnt^)  are  promptness,  attention' 
fast  and  easy  running,  climbing^  balancing,  strength,  endurance,  marksman- 
ship, elasticity,  etc.     These  games  may  l>e  classified  as  follows  : 

1st  Exeivises  which  in  some  i\>s|3ects  stand  in  the  line  iM'tween  irt^c* 
games  and  gymnastics,  since  they  retain  some  school  discipline  and  ai*e 
played  systenuitieidly  under  the  direction  of  the  teacher.  These  ai*e  of 
varieti  chamctcr,  some  more  suitable  for  older,  others  ibr  younger  chi^ 
dmn  (racing,  **  prisoner's  bast%**  etc.),,  the  diticR'nct*  Ijctween  these  gmnefll 
and  gymnastics  being  often  not  easily  distinguishable.  For  young  meu 
the  best  of  these  is  fencing.  j 

2d.   Exen*ises  wliich  also  have  some  value  in  a  gynuiastic  sense,  bitC| 
which  are  not  to  be  playetl  in  classes  or  under  the  command  of  the  teacher. 
Thesu  are  calliM:!  frtn*  gymnastic  games,  from  tlie  i\ni  that  the  t<^rher  t^aiij 
take  i>ait,  if  so  dis[>os(xl,  but  new!  not  do  so.     To  a  great  many  free  game 
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Atn  words,  declamations,  or  the  siugiug  of  different  melodies, 
Ifftetatmetor  in  gymnastics  tVir  oliilclreii  take  up  dancing,  tlie  principal 
tiljHiihmild  be  to  give  tlie  childix'u  the  jrreateist  [Mj^sihle  lilK^rty,  and  not 
tuartcmpt  to  obtain  perfect  grace  and  furm-ljoatity. 

3d.  The  third  and  hkst  class  of  }>lays  (games)  ineludes  games  of  no 
pmoaMic  value.  To  this  class  Iwl^ing  all  silting,  fortert  games.  These 
mmmicm  as  the  great  number  of  meaningless  movements  which  have 
Wn  intruducnl  into  gymnastics^  many  of  whicli  are  only  methorls  without 
jrmnartics,  which  is  as  iucorrwt  as  gymnastics  witliont  methotl. 

TnK  De^'EuiI'MEKT  op  Boys^  bis  attract^-d  f^jn^iileralile  attcntiiin  of 
latr  vean^  but  the  systematic  retxnds  are  as  yet  iusnffieient  to  admit  of  any 
Afmatic deductions.  For  older  children  ihe  ivctnds  of  coUege  gy mnasinms 
uravailahle  to  show  the  rapid  increa,se  which  systematic  exereise  causes  in 
ifcr  jAvgical  development.  We  have,  however,  the  very  vaUiable  papei^s 
•if  Mr  Street,  F.RX\S.,  Mr.  Roberts,  F.R.C.8,,  and  Dr.'Rowditch. 

Mr.  Street's  ol)servations  are  based  npoo  tlie  examination  of  tliree  lliou- 
and  sii  hundred  and  uinety-five  boys,  drawn  chiefly  from  the  artisan  class, 
van-lug  (nnu  tIiTrte>en  to  nincte<;n  years,  and  are  intei'cstiug  as  exhibiting 
titf  beij^ht,  weight,  etc.,  for  the  iive  years  inclusive. 


TA15LE 

Relation  of  Weight  /o  Iltlphi  of  Bo^/a  hf^tween  the  Affes  of  Thirteen  and 
Nineteen  VearsJ 


WevoHT  iM  Pounds,  without  Coat,  Hat» 

AKD  SHOM. 

AVKIIAOK 

tiiBir 

VWHDfT  dflOCB* 

AoK  Last  Bibthday. 

WEIGHT 

IK  llCHtt. 

IN 
POI'NIJB, 

TJiirteeiL 

FotirtMn* 

Fifleen. 

Stxleen. 

Seven- 
teen. 

Elghleim. 

NineleetL 

*i    <      t      >      «       d        a 

149 

129 

160 

1     142.6 

m 

144 

147 

151 

137 

143,0 

129 

142 

132 

138 

144 

1-10 

imi.4 

l:n 

V2n 

131 

142 

144 

134.8 

i23 

120 

125 

132 

120 

138 

128,0 

119 

117 

122 

]2fi 

126 

130 

123.3 

107 

117 

115 

120 

127 

121 

118,0 

111 

112 

115 

115 

110 

115 

120 

llTiO 

103 

108 

10« 

no 

116 

117 

117 

ni.i 

m 

101 

104 

lOfi 

10^ 

111 

113 

10^7 

*' 

m 

08 

DO 

101 

106 

102 

im 

103,0 

m 

m 

n    ■     m 

101 

KMl 

t*7  0 

^^^  ,   ,         87 

89 

91 

93 

9S 

^1 

•    . 

90.7 

m 

m 

87 

88 

94 

82.2 

^^^^B , 

m 

88 

83 

80 

83.6 

^^^^H" 

78 

80 

78 

87 

"si 

,    , 

*    » 

80.8 

^^^^H 

75 

7*i 

77 

76 

76 

,    . 

76.0 

WTT^^  , 

74 

74 

74 

67 

,    ^ 

,    , 

72,2 

tt.  .   .   ,   . 

. 

72 

m 

, 

.    ^ 

^    ^ 

70.5 

tt. 

7» 

70 

67 

. 

, 

. 

70,0 

N 

e2 

'   • 

'    * 

•    • 

•    • 

*    ■ 

62.0 

'EpWtu,  Tb<f  Pli\.irjil  Di^vi  l-.pniHTU  urnl  Pnjportlons  of  tlin  Human  Body.     *  Street 
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Starting  with  an  average  height  of  fifty-five  inches  at  thirteen  ye^j 
these  figures  show  an  increase  of  one  inch  during  the  first  year,  of  th^ii 
inches  during  the  second  year,  of  four  inches  during  the  thii*d  year,  ani 
one  inch  each  during  the  fourth  and  the  fifth  year,  whilst  from  nineteetzu^ 
twenty  there  is  scarcely  any  increase  in  stature.  From  Mr.  Roberts's  tskM 
the  increase  for  each  year  from  thirteen  to  sixteen  is  over  two  inches,  b^5 
greatest  during  the  sixteenth  year  ;  during  the  seventeenth  year  it  is  abcr 
one  and  one-half  inches  (1.53) ;  from  seventeen  to  eighteen  it  is  about  cai 
and  three-fourths  inches,  dropping  during  the  next  year  to  less  than  c^ 
inch  (0.68),  and  during  the  year  from  nineteen  to  twenty  to  less  than  oc* 
half  inch  (0.43). 

TABLE 
Showing  the  Averm/e  Pt'vporiion  and  Growth  of  the  Human  Body  from  Birth  to  Maiuriiym^ 


Average  Proportions 

Annual  Rate  op        '     Ratio  of  Increase.     / 

OF  THE  Body  (Males). 

Growth 

Height  =  Unh-y. 

Age  Last  Birth- 

1 

day. 

Height, 
Inches. 

Chest- 
Girth. 
Inches. 

Weight. 
Pounds. 

Height. 
Inches. 

Chest- 
Girth. 
Inches. 

Weight. 
Pounds. 

SfJg^: 

Chest- 
Girth, 
Inches. 

Weight, 
Pooudi. 

Birth 

19.34 

13.26 

7.55 

• 

1  vear    .... 

28.60 

.    .    . 

.    .    . 

9.16 

,    . 

... 

, 

2  years  .... 

31.60 

... 

. 

8.10 

,    , 

•    •    • 

.    . 

3     *'      .    .    .    . 

85.00 

3.40 

.    , 

.    .    . 

,    , 

4     '*      .... 

38.45 

31.10 

3.45 

,    , 

.    .    . 

5     "      .... 

41.16 

21.26 

37.71 

2.70 

6     "      .... 

43  18 

21.68 

40.67 

2.03 

0.42 

2.96 

1 

0.20 

1.46 

7     "      .... 

45.16 

22.25 

44.00 

1.97 

0.57 

8.88         1 

0.28 

1.70 

8     ''      .... 

46.92 

22.66 

47.16 

1.77 

0.41 

3.15         1 

0.31 

1.80 

9     "      .... 

49.52 

23.27 

51.20 

2.60 

0.61 

4.14  '       1 

6.24 

1.60 

10     "      .... 

51.52 

23.77 

55.50 

2.00 

0.50 

4.21 

0.25 

2.10 

11      ''      .... 

52.87 

24.33 

60.15 

1.35 

0.56 

4.66 

0.41 

3.44 

12     ''      .... 

54.45 

24.81 

64.52 

1.58 

0.48 

4.37 

0.30 

2.76 

13      ''      .... 

56.56 

26.30 

71.00 

2.11 

1.49 

5.48 

0.70 

260 

14     ''      .... 

58.55 

28.18 

79.57 

2.00 

1.88 

8.67 

0.94 

4.28 

ir,     '*      .... 

60.77      29.70 

91.43 

2.21 

1.52 

11.86 

0.68 

5.86 

16      "      .... 

63.42 

81.19 

107.86 

2.65 

149 

16.43 

0.66 

6.20 

17     "      .... 

64.96 

32.80 

118.08 

1.53 

1.71 

10.22 

1.10 

6.67 

18      *'      .... 

65.69 

34.03 

127.25 

1.74 

1.23 

9.17 

0.70 

5.27 

19      ''      .... 

66.87 

34.76 

131.48 

0.68 

0.78 

4.28 

0.10 

6.22 

20      "      .... 

66.80 

35.13 

135.28 

0.43 

0.37 

8.80 

0.08 

0.90 

21      "      .... 

66.80 

85.42 

135.03 

0.29 

•    • 

•    • 

According  to  Dr.  Bowditch^s  tables  there  is  an  inci'ease  in  height  fi*om 
the  thirteenth  to  the  fourteenth  year  of  over  two  inches,  from  the  four- 
tecntli  to  the  fifteenth  of  over  two  inches,  from  the  fifteenth  to  the  sixteenth 
of  over  two  and  a  lialf  inches,  from  the  sixteenth  to  the  seventeenth  of 
nearly  one  inch,  and  from  the  seventeenth  to  the  eighteenth  of  a  little  over 
one-half  inch,  among  the  non-laboriug  classes,  these  figures  being  slightly 
li^ss  among  the  laboring  class. 


*  Roberts,  up.  cit. 
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^^^                                                             TABLE                                                                                     ^1 

Am^  Artrn^  H^tfhin  nml  \\Yiftht9  of  Bonton  Sehool~Bot^ii^  irre»peeHve  of  Natwnalify.^ 

H 

L 

Occi'PaTiok  of  Parilvts. 

1 

1                                     ^ 

Nay-LABoittKo. 

Laboxixo. 

o.  of  Ob- 

Height. 
Inches. 

Weight,      No.  of  Ob- 1     Heiifht,    1    WeJaht.     I 

'                                        t  senattoui!. 

Pounds.    1  Her  vail  on,H. ,     lijuhes. 

Fuuiids. 

I 

1  kmn  .       1 

1S5 

41,64 

41.21 

694 

41.67 

41.00 

i 

243 

44.11 

45.60          10O7 

43.74 

45.06 

^^1 

294 

4tt.2a 

49.77          1133 

46,61 

48.93 

^^^1 

2t^5 
272 

48.08 
60.03 

64,64          1161 
69.89          10!*7 

47.67 
49.73 

1      63.67 
69.22 

^1 

\   ,       ,    , 

] '  i 

1 

2f>2 

5212 

fS6.31           1023 

61.65 

64.8i» 

^^^H 

!    I  ! 
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&3.84 

71,81     1        966      1      68  J  7 

69.67 

^^1 

.    .  i 

277 

55.92 

80.88 

81*9     ;     64.84 

75.88 

^^^1 

i:               ,    ,   . 

277 

68JS 

88,69 

800      1      56.89 

83.40 

^^^M 

U                     ,    . 

2»16 

60.52 

fr>,54 

582      '      69.31 

93.67 

^^^M 

r; 

231 

02Ji8 

108.81 

366 

6LW) 

,     104.88 

^^^M 

1' 

im 

65>23 

122,48 

162 

64.66 

1     n9.03 

^^H 

ji; 

97 

66.17 

128.28 

77 

65.76 

125.28 

^^^1 

r 

40 

60,69 

132.00 

28 

66.36 

181.60 

^1 

We  hav^c  had  some  interesting  studies  made  hv  Dr*  A.  A.  Eslmer  at 

H 

the  Philadelphia  Hospital,  which  are  shnwii  in  the  following  table: 

■ 

Nams. 

Aon. 

Height. 

We1«HT.                       ExrAKBIOK. 

^^1 

en 

19  da  vs. 

22    inch«h.^    8}  pounds.                     ■    J    inch, 
2>i       *^       1  141       *•                             n     inih€«. 

'  L  li 

101     *^ 

^^^^1 

CE    .                     ... 

*;i    " 

23         **        10         '*          1    mnw.  \ 

I    inch. 

^^^1 

EL   .                    ,  ,  . 

126     *' 

26        ** 

16            '*           11      i»lil!t'l?s. 

i       *' 

^^^1 

H  B.  .                     _  , 

188      * 

26i      ** 

14         ''          1    nuni;e,  i 

1  :; 

^^^1 

A^OB.                      ... 

308     ** 

26        » 

15        '*         2    ounce*.! 

^^H 

LO 

199     '' 

27J       a 

17        **         6       ** 

1     " 

^^^1 

ttr 

lfi2     ** 

26 

17        »*         8       ** 

1    " 

^^^1 

OH 

11     •' 

18^1       »* 

4        ti       12       *« 

A    " 

^^^1 

J. 

22    ** 

2li       *^ 

9 

i     " 

^^^1 

A.r 

9     ** 

21         ** 

6        **       18       " 

1     " 

^^^1 

G.>                         .   . 

8    ** 

20J       *« 

7        **         4*      ^^       1 

1     " 

^^H 

A.IL    . 

a4     «« 

20         **       1    7         ''        12'      •'        1 

iV    " 

^^^1 

<nr .  . 

1     83     ** 

21  \       " 
21         ** 

8        ^*         8}      ^' 
6        *' 

i  ■:■ 

H 

U    '* 

21         *' 

7        **         8J      '• 

if    " 

^^^1 

,  W.  JH.  . 

61     " 

26         *^ 

16        *^         4 

** 

^^^M 

M.a  . 

810     ** 

29[       " 

19        "         4       »* 

li 

^^^M 

r . 
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26  J       **       1  17         ^'          (J        "        1 

a 

^^^M 

O.M 

'    205     '^ 

26.        »* 

11         *'         8 

a 

^^^M 

t  ^  . 

1    242     '* 

28 

14        **         8       " 

u 

^^^M 

iji  , 

(i.-)     '» 

23[       - 

10}       ** 

M 

^^M 

■ 

n. .  . 

270     ** 

28         '* 

18}      ** 

1              U 

^^^M 

h'V.R.    . 

175    *♦ 

24^       *' 

11         "         7       <* 

ti 

^^^1 

■  V-''- 

&85     "* 

27        - 

10        «'         4       " 

a 

^^^1 

m\u. 

»0     '* 

20J       ** 

6        **       18}      «' 

1         *^ 

^1 

H      These  mmfeurt 

•mcnts  i\'presi'nt  hut  a  .*mall  niimlier  of  rhildreu,  and 

^^1 

H  tbe\  ^loiiW  l)e  iiirried  out  t(^  n  ^wdU-r  oxti'iil.     The  exi^aiiKioii  lutUni  is,  uf           ^^| 

1 ' 

C'wit^,  the  ijrdinury  expaii.sioo  uf  hreatliiiig,  a»id  nut  furee-respi  ration. 

.  ■ 

*  BuwOitcU, 

1 
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From  these  tables  it  is  evident  that  the  period  in  a  boy's  life  betwee 
the  sixteenth  and  the  seventeenth  year  is  one  of  great  importance,  durim 
wliich  no  great  strain  should  be  thrown  upon  his  developing  oonstitotioi 
and  that  feats  of  strength  or  physical  endurance  should  not  be  undertake 
until  this  period  is  safely  passed. 

With  his  entrance  to  college  tlie  youth  has  an  opportunity  of  laying  tl 
foundation  of  his  pliysical  development  in  a  use  which  will  serve  hiB 
with  proper  care,  through  his  future  life.  As  a  rule,  this  is  what  ti 
average  American  student  requires,  for  Prof.  Elliott,  of  Harvard,  said  a 
the  majority  entering  that  institution  that  they  had  "  undeveloped  musda 
a  bad  carriage,  an  im})ai]*ed  digestion,  without  skill  in  outdoor  games,  aa 
unable  to  ride,  row,  swim,  or  shoot ;"  and  what  is  true  of  Harvaiti  appli 
with  greater  force  to  many  other  American  collies.  With  the  present  ey 
terns  of  physical  culture  in  operation  in  all  the  important  Eastern  collega 
the  freshman  on  entrance  is  examined  as  to  his  physical  condition  am 
advised  what  forms  of  exercise  he  requires,  and  is  re-examined  from  tir 
to  time  to  ascertain  his  progress  and  advised  as  to  his  subsequent  course. 

The  systems  of  physical  education  at  present  employed  in  Har\*ard,  tl 
Univcreity  of  Pennsylvania,  and  other  American  colics,  and  copied  afte 
those  long  in  use  in  Oxford,  are  approximately  as  follows.  Each  st^iden 
upon  his  entrance  to  college  is  stripped,  and  measurements  are  taken  of  hi 
height,  weight,  circumference  and  diameter  of  chest,  legs,  thighs,  arms,  aiM 
forearms,  which  are  recorded  in  some  convenient  form  (centimetres  o 
inches).  These  together  are  taken  approximately  as  an  indication  of  hi 
development :  it  shows  the  amount  of  working  material,  but  not  its  actus 
working  value.  These  are  followed  by  a  series  of  tests  to  ascertain  th 
total  available  strength ;  by  means  of  the  spirometer,  the  horizontal  bai 
and  the  lifting  machine,  the  strength  and  capacity  of  the  lungs,  and  th 
relative  strength  of  the  arms  and  chest,  back,  1^,  and  thighs,  abdomins 
muscles,  and  forearms,  are  all  estimated.  These  are  I'econled  in  the  sam 
form  as  the  first,  and,  representing  the  development  and  available  strengtl 
readily  admit  of  comparison.  To  these  are  finally  added  the  personal  an* 
the  family  history  of  the  individual. 

The  chart  employed  to  record  the  measurements,  etc.,  is  as  follows : 

PERSONAL  AND  FAMILY  HISTORY. 

Be  sure  to  answer  every  question;  say  "yes,"  *'no,"  or  "I  don't  know,"  whenev^ 
possible. 
Name, 

Class  and  department,  or  occupation. 
Age,  Birthplace, 

Nationality  of 

Father, 

Mother, 

Paternal  grandfather, 

Paternal  gnnidmother. 

Maternal  grandfather, 

Maternal  gnmdmother, 
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f>ocupition  of  father, 

I  f  |«rente  lire  dead,  of  what  did  they  die  ? 

(%1iich  of  your  parent?  do  you  most  resemble  ? 

» ihvTv  nil  V  liennliiun^  disease  in  your  family  ? 

y^joa  lenenl  henllli  g<M»[  ? 
Siive  you  always  had  good  health  ? 
iSave  you  ever  had  any  of  the  following  diseases? 


A»thina, 

Shortness  of  Breath, 

Bn>nchiti#, 

Spitting  of  Blood, 

Pleurisy, 

Pneumonia, 

Pttlpitation  of  the  Heart, 

Blight's  Disease, 


Kheumatism, 
Neuralgia, 
Sleeplessness, 
Headaches, 
Paralysis, 
Dizziness, 
Fits, 
Kupture, 

^ht.  vMi  ever  bad  any  injury  or  undergone  any  surgical  operation? 
"^'hst  have  been  your  favijrite  exercises  ? 
Kow  much  time  have  you  devoted  to  them  daily  ? 
W»w  much  time  do  you  spend  in  the  open  air  daily  ? 
How  many  hours  do  you    et-p  daily  ? 

H««ir  much  tdiie  do  you  spt^rid  in  study  outside  of  the  college? 
To  whst  extent  do  you  use  tobacco  ? 
To  what  extent  do  you  ase  alcoholic  or  malt  beverages  ? 

tuxiXATioK  or  Mr. 
Cua 


Dj'spcpsia, 

Habitual  Constipation, 

Varicose  Veins, 

Piles, 

Liver  Complaint, 

Jaundice, 

Chronic  Diarrhoea, 

Dysentery. 


..  i. 

8. 

4. 

Ikl, 

ITT' 

ir 

- 

Hfl^ht 



; 

1 

Wtieht 

1 

Girth.  Hpad* 

•     N«k 

! 

••    Ch^t,  full* 

''       ••      repose* 

"     B^-llv* 

"     R.  Tliiirh* 

L.     •      ♦ 



R-  Knee 



j 

L     -        

•'     U.  Calf 

I.     •• 

•     U  Arm* 



L           ♦ 

— 

U  Fnn'arm* 

1 

•     L         *            



^«p  Liini^ 



Kxf'init.  Str^'ntjlbf 

! 

1 

^n^jth  R.  (Jript 





"       L       *    t 

"        Burkf 

1 

"      Thiirhst 

DlH 

\ 

Clin^t 
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a  means  above  and  6  means  below  the  average 
according  to  age. 

Condition. 

Develop- 
ment. 

STKBKOn 

First  Examination. 

Aventi^o. 

Second  Exaniinution. 

Averuge. 

Third  Examination. 

Avenigo. 

Fourth  Examination. 

Average. 

Improvement. 

Note.— Development— The  sum  of  the  nine  girths  marked  •. 
Strength— The  sura  of  the  seven  tests  marked  t. 

Condition— The  ditference  between  development  and  strength ;  if  in  favor  of  the  form 
is  minus  (— ),  and  if  in  favor  of  the  latter  it  is  pluii  (+). 

With  such  data  before  him,  the  medical  examiner  is  in  a  ])ositioQ 
advise  the  student  upon  several  matters  of  the  greatest  importance.  I 
can  limit  or  altogether  interdict  exercise,  he  can  prescribe  ^mrallcl  a 
upright  bars  for  a  rachitic  chest,  he  can  suggest  the  rowing-machine 
exercise  upon  the  river  for  the  student  with  weak  1^,  he  can  advise  i 
corpulent  individual  with  flabby  muscles  to  become  more  active,  and  he  c 
diagnose  and  prescribe  for  inherited  tendencies  and  latent  diatheses  will 
scientific  thoroughness  based  upon  a  careful  examination  and  an  ex\ 
knowledge  of  the  individual  which  few  practitioners  enjoy.  These  ph; 
ical  examinations  are  repeated  once  or  twice  during  the  year,  and  the  resu 
carefully  noted  and  compared. 

Dr.  Sargent  recently,  in  describing  the  system  of  physical  educatior 
use  at  the  Hemenway  Gymnasia  at  Harvaitl,  said,' — 

"  Every  student  who  enters  the  Univereity  is  entitled  to  an  examinati 
and  eighty-seven  per  cent,  of  the  whole  number  avail  themselves  of  \ 
privilege. 

"  As  soon  as  the  student  presents  himself  at  the  director's  office  (wh 
is  done  by  applimtion  and  appointment),  he  is  given  a  history  blank,  wli 
he  fills  out,  giving  his  birthplaw,  nativity  of  parents,  occupation  of  fad 
roscnil)lance  to  parents,  natural  heritage,  general  state  of  health,  and  a 
of  the  diseases  lie  has  had,  all  of  which  information  is  absolutely  necess 
in  order  for  the  examiner  to  put  a  correct  interpretation  upon  the  obser 
tions  to  follow.  The  student  is  then  askal  to  make  certain  tests  of 
muscular  strength  of  the  different  parts  of  his  body,  and  to  try  the  capai 
of  his  luniks. 

"  He  then  i)asses  into  the  measuring-room,  and  has  his  weight,  heij 
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As<-^irtIi^BcPfifty  «*ther  Items  taken.       His  hx^tivt  and  Inngs  aiv  then 
ccunitied  lK*fare  iin<l  aib*r  exercise,  and  a  can^ful  ivnuxl   nia<le  of  tlie  utju- 
Jitm  4if  die  skiJl,  tnudelegy  j^pitie,  etc.,  whieh  llie  tape-nieasut^   fails   tu 
fire. 

•*AH  the  item^  taken  are  then  i>lyttiKl  on  a  rliart,  made  from  Beveml 
lid  mea^iirefnent^  and  the  explainer  is  thus  a  hie  ta  know  tlie  relative 
m^  of  this  individual  jls  coniiiart^  with  otliers  ior  every  dimension 
taken,  alst*  his  deviation  from  symmetry,  and  the  parts  wljii-h  are  in  ^iiHH-Ial 
oeni  uf  development, 

I**  To  cuQtirm  the  plotting  of  the  chart,  and  to  awaken  hi  the  young  man 
»  grmiiine  interest  in  his  physique,  a  photonrniph  of  eaeh  student  desiring  it 
i*  taken  in  thi^ee  ]x»sitionSf  and  preservtHJ  fur  comparison  with  tlioee  to  be 
ttken  af  htm  later 
**Frrmi  the  data  llius  proenred  a  ftpeeial  order  of  appropriate  exeivises 
w  maile  out  for  this  student,  with  sixxriliiiitions  as  to  tlie  jnovements  and 
itfuatiM  lie  may  best  use.     vVt  the  pn^ent  time  this  8|KK-ial  tinier  eoiisists 
f<r  most  students  of  an  illnstrattil  hand-lMH>k,  in  wiiieh   Hie  apjiaratus,  the 
tfiglits  for  it,  and  the  times  to  use*  it  are  t-arefuUy  pit^s^'riluJ,  together  M'ith 

twi  suggestions  as  to  exerase,  diet,  slee|»,  bathing,  clothing,  etc.,  as  will 
WnKt^t  die  neefls  of  tlie  individual  nnd{*r  ccMisideratifiu. 
"Now,  I  think  it  will  be  admitted  by  all  tlioughtful  |H*rstins  that  one- 
Wftlie  liatlle  for  mentiil  ed  neat  ion  has  bec^n  won  when  you  arouse  in  a 
w  4  geriuiuc  love  for  learningl  So  one-half  the  struggle  for  physit^l 
Woli  *  lii'en  won  when  be  can  be  induced  to  take  a  genuine  interest  in 
■  Ir  '(idition, — to  want  to  rem<xly  lus  defwts,  and  to  pride  himself 

"^  ihi*  iitirity  of  h'la  skin,  the  firmness  of  Iris  muscles,  and  the  uprightness 
Iits  figunp, 

"Whether  the  young  man  ehomt>s  afteru^aixls  to  ua^  the  gymnasium,  to 
«» to  row,  to  play  ball,  or  ta  saw  woo<l,  for  the  pnr|)osi^  of  improving  his 
ry^ii^l  f*ondrtif*u,  uiattei'S  little,  jU'ovided  he  aceomplisht»s  that  objwt. 

TIh*  n»<«Jern  gymnasium,  however,  otfei^  facilities  tor  building  up  the 

rfy  I  hat  are  not  exwHetl  by  any  other  syst<*m  of  exercise.     The  intii»duc- 

m  of  the  new  developing  appliances  has  opene*!  up  the  pcxssiliiUty  of  the 

tnf)a<«inin  Xu  thousands  lo  whom  it  was  ft>rmer!y  an  institution  oriloubtful 

Me.     The  ^indent  is  no  longer  eumpelletl  to  coni[>cte  with  others  in  the 

fiirninnee  of  fmt8  that  are  distasteful  to  hrm.     He  cau  now  com{K?te  with 

hn^^lf — that  is,  with  bin  own  physical  i*onditi(ni — from  week  to  wi»<^k,  and 

Wmi  nicmth  to  month.     If  he  is  not  strong  cu(»ugh  to  lift  liis  own  wciglit. 

:lieap|«!\nitud  can  l*e  adjustwl  to  a  w*eight  he  can  lift.     If  he  is  weaik  in  the 

iiC5ii  or  tlie  Iwck,  he  cau  sj>end  liis  time  and  energy  !n  stix^ngtheuing  lliost* 

•  xYithottt  imv  of  strain  or  injury. 

*•  In  &cC,  he  can  work  for  an  hour,  ginug  fmm  one  j>icce  of  aj^pamtus 

tiiaimther,  kwping  always  within  the  eiiruit  it£  liis  ca|>acity,  suul  adding 

^»wly  and  8nn4y  to  his  general  stivttgtli  and  iHnvei-s  of  endurance.     If  the 

l«it  h  wc«ik,  the  Inng-eapacity  small^  the  liver  sluggish,  the  circulation 
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feeble,  or  the  nervous  system  impaired,  etc.,  special  forms  of  exercise  can  be 
prescrilxKl  to  meet  these  conditions. 

"Gentle  running  is  usually  advised  as  a  constitutional  exercise  for  all 
tliose  who  can  take  it.  This  is  usually  severe  enough  to  start  the  per- 
spiration and  make  a  bath  of  some  kind  desirable,  A  tepid  sponge-  or 
shower-bath  is  generally  advised ;  and,  in  my  opinion,  the  bath  which 
regularly  follows  the  exercise  at  the  gymnasium,  and  the  habit  of  bathing 
establislied  thereby,  are  almost  as  valuable  as  the  exercise  itself. 

"  After  a  period  of  six  months  or  more,  the  student  rcturns  again  to  the 
director's  office,  and  has  another  examination,  in  order  to  ascertain  what 
improvement  he  has  made,  and  to  rec»eive  any  new  suggestions. 

"  This,  in  brief,  is  the  educational  part  of  the  system  of  physical  training 
carried  on  at  the  Hemenway  Gymnasium." 

From  the  aanimulated  results  thus  obtained  a  greater  symmetrical  de- 
velopment of  all  the  parts  is  shown,  and  under  this  system  not  only  are 
grcater  feats  accomplished,  but  they  arc  performed  with  greater  ease  and 
safety. 

This  is  well  exhibited  in  the  tables'  made  out  in  Harvanl  and  repre- 
senting the  increase  in  eight  years.  Whercas  675.2  was  the  highest  num- 
ber of  points,  accoi-ding  to  the  standard  of  the  director  of  the  Hemenway 
Gymnasium,  gaincil  by  any  man  in  college  in  1879-80,  and  632.2  was  the 
average  of  the  ten  strongt»st  men  in  the  college  in  that  year,  in  1887  there 
werc  out  of  1077  students  attending  college,  824  of  w^hom  were  examined, 
94  men  with  a  strength  above  675.2,  145  with  a  strength  above  632.2,  and 
the  men  with  a  strength  above  mean  (of  400  points)  reached  the  high  num- 
ber of  609.  In  the  same  report  there  were  on  record  the  "  names  of  two 
hundrKl  and  forty-five  students  wliosc  test  of  general  strength  (of  arms, 
cliest,  back,  legs,  lungs,  etc.)  surpasses  the  test  of  the  strongest  man  in 
1880." 

TRAINING. 

The  gonei-al  principles  involved  in  training  are  often  poorly  understood, 
even  by  trainers  themselves. 

As  Dr.  Parkes  has  expressed  it,  '*  training  is  simply  another  word  for 
healthy  and  vigorous  living,"  a  condition  which  can  be  attained  only  by 
tlie  strictest  adherence  to  a  system  of  diet,  the  employment  of  regular  and 
systematic  exercise,  and  the  most  scrupulous  attention  to  the  minutiaa  of 
general  and  peisonal  hygiene.  By  attention  to  these  the  body  is  brought 
into  a  perfect  cr)ndition  of  healtli,  witli  cnlargtHl  and  strengthened  muscular 
action,  improved  circuhition,  and  increasal  breath ing-])ower. 

The  most  important  consideration  is  (inie.  When  we  consider  the  in- 
creased force  of  the  heart,  acting  rapidly  upon  a  large  volume  of  blood,  the 
enlarged  calibre  of  the  vessels,  the  exi>ansion  of  the  chest  and  of  the  lungs 
themselves,  and  the  increased  bulk  and  tone  of  the  muscular  system,  volun- 
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^iiivoliintan%  it  becomes  ubviaiis  that  a  hvng  flnu  is  demanded  to 
these  results. 

It  is  oeedless  here  to  dwell  upon  tlic  net-essity  for  general  exereise  of 
Iblj^  bcMU%  or  to  pijint  out  that  the  exercises  shoiihl  not  Ik*  limited  to 
^piHSctilar  formf^  uf  museular  movemeut  to  l^e  fioally  performed  :  Buffiee 
It  tnavthat  the  work  should  be  nUernatal,  and  that  loug  intervals  of  rest 
AqM  sne»?i?ed  periods  of  activity. 

In  ifgard  to  the  diet  to  be  emplovixi  in  trainingj  mimy  of  the  old  idnis 
wid  rule*  have  of  late  years  l>een  mucli  m4_KliJit^L 

From  what  has  been  already  stated  under  eidorifimtion,  the  work  i>er- 
^(smAhy  the  Inxly  demands  a  coustaut  renewal  of  inel,  and  it  remains 
temwhat  is  best  suited  to  supply  the  most  ctTeetive  fortv-value. 
All  foods  may  be  ciinveniently  divided  into  four  elaRSf^s^^-albuniens,  fats^ 
im  and    augurs,   and    inorganic   ajn.stituents, — tlie    type,  fur<M>valiie, 
eition,  and  chief  wnstitueuts  of  which  are  well  exhibited  in  the  fbl- 
loninir  table,  quoted  from  Kalfe  ;* 


Cum 

Typi:, 

COJITOSITION. 

CHIELF  CoKBTrrrENTS  OP      1 

AHTTCLi^  OF  Diet. 

i  Albnreuos. 

White  of  ^gg. 

13,8f»l    foot- 
pciiinda. 

Ct.Hu,N,,0„. 

¥](ifh  (myosin )^  bread 
(gluten),  cheese  (ca» 
mu). 

1  0.  Fife. 

Butter, 

27,716  ff>ot- 

'  <^srH,,40.. 

Fat  or  meat,  milk,  but- 
ter. 

i 
Burcb^  grope- 

sugar. 

- 

11,720  fwt- 

Ofiifiy 

Potatoes  (sftgo)^  hcmey, 
^ugur  in  beer  or  wine. 

L 

WaU^n 

Not  known. 

H/>. 

Commitn  salt  (t'Llonde 
of  Slid  i  urn ) ,  b< '  n  ix-u  rih 
(phosphate  of  lime? J 
ill  milk,  bread,  auti 
mi'Ut,  nlkiilino  salu  in 
meat  and  %*egotablt5«, 

Uehig^s  elassifimtiou  into  tissue-making  and  lieat-pn>dueiug  foods  is 
^J^^flent:  then?  is,  however,  no  distiuet  line  of  demarcation  l>etween  them, 
W,  iilthmi^h  some  foods  are  especially  lieat-produf^ei^,  all  tissue  in  iU  com- 
^mstlon  prtxlucirr^  heat,  and  hetit-maUiui^  substanet^,  like  inorganic  .substances 
^n<!<irlx»-hydmt«^,  make  ti.'i^^ue  as  well  as  alljuminous  ones* 

Of  the  mitsi^t  imjiortant  ehemieal  elements  entering  into  the  eomposition 
••f  the  ((hA,  carbon  and  nitrogen,  it  is  signifir^nt  that  nitrogen  is  contained 
oakin  aibiuniudus  fo^xls^  and  further,  as  this  element  is  present  in  eveiy 
•••OpwbicU  exhibits  energy,  the  food  which  contains  it  must  l>e  considered 


'  Up-  clt)  p.  65|  £«ei«ciie  aad  Tmining* 
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as  essential.  Taken  exclusively,  however,  albuminous  foods  are  highly^  vm- 
eeouomical.  It  is  estimatal  that,  in  a  state  of  health,  one  grain  of  nitr>ogen 
is  excrete<l  for  every  fifteen  grains  of  carbon. 

"If  a  man  should  confine  himself  to  vegetable  food, — say  bread,   for 
example, — for  every  grain  of  nitrogen  that  he  ate  he  would  take  in  not    onlv 
fitteen  grains  of  carbon  that  are  necessary,  but  fifteen  grains  too  mucl:i.    -  jn 
eating  meat  alone,  while  he  obtains  the  one  grain  of  nitrogen,  he  gets     only 
about   three  grains  of   carbon, — twelve  grains  t<x)  little.     He  must       eat, 
therefore,  nearly  i\ye  times  as  much  meat  as  is  necessary,  so  far  as     the 
amount  of  nitrogen  is  concerned,  in  order  to  get  the  fifteen  grains  of  carLwi), 
and  in  so  doing  he  loads  his  system  with  five  timc»s  too  much  nitrogen.        In 
eating  bread  you  get  twice  as  much  carbon  as  is  needed,  and  in  eating:  rmicat 
four  times  too  little.     In  diminishing  the  amount  of  bread  you  get  too  1  ittlc 
nitrogen,  and  in  increasing  the  amount  of  meat  too  much.     If,  howe^^'or, 
the  bread  and  meat  are  taken  together  in  proixn'  propoitions,  we  will   f^^y 
accordino;  to  the  above  adculation,  the  ratio  of  sixteen  of  carbon  to  on(»      *-^^ 
nitrogen  in  the  excretions,  which  differs  but  little  from  that  actually  fom  ^^*"l 
one  to  fifteen,  and  which  can  be  accounted  for  by  remembering  that  the  f^^^^^^*^ 
of  man  consists  not  only  of  bread  and  meat,  but  of  other  substances  ci**^-^*^ 
taining  carbon  and  nitrogen."  *     Or,  as  Prof  Huxley  has  aptly  said,' 
man  confined  to  a  purely  albuminous  diet  must  eat  a  prodigious  quant:      * 
of  it ;  this  not  only  involves  a  great  amount  of  physiological  labor  in  co       ^^ 
minuting  the  fixKl,  and  a  great  expenditure  of  power  and  time  in  dissolvL 
and  absorbing  it,  but  throws  a  great  quantity  of  wholly  profitless  labor 
those  organs  which  have  to  get  rid  of  the  nitrogenous  matter,  of  wh^^^^ 
three-fourths  is  superfluous." 

Carbon  is  the  essential  element  of  force,  and  the  fatty  principles  •*  "^ 
focKl  yield  in  their  combustion  double  the  force-value  of  an  equal  quant^^^^ 
of  albumen  or  starch,  for  the  carbon  is  stored  up  in  fat  to  the  amount  -- 
eighty  per  cent.,  while  in  albuminous  matter  and  starch  there  are  but  fif 
three  per  cent,  and  forty  i>er  cent,  respectively.  The  carbon  thus  stoivd  ■ 
in  the  fat  of  the  body  also  possesses  this  advantage,  that  it  is  always  rea« 
for  immcKliate  use.  On  the  one  hand,  man  cannot  live  in  good  health  wit 
out  fat,  and,  on  the  other  hand,  he  can  live  but  a  short  time  upon  fat  aloi 
The  [)hysiological  effect  of  a  carlx)-hydi*ate  diet— con verteil  starch  and  sug 
— <loes  not  difler  essentially  from  that  of  a  fatty  diet,  except  that  the  coi^^^-^^^ 
ponents  of  the  former  an)  more  readily  oxidized,  seventeen  parts  of  ftiigrT^^"  ^ 
being  ecpiivalent  to  ten  parts  of  fat,  and  that  in  some  ocxiult  manner  tli  ^^-^^ 
play  an  important  part  in  promoting  nutrition. 

The  importance  of  the  inorganic  constituents — water,  sodium  chloric?^'     ^' 
phosphate  of  lime,  and  the  alkaloid  salts  of  sodium  and  potassium — is 
well  understocxl  that  it  is  only  necessary  here  to  refer  to  tliem. 

'  Chapman,  Trcnti^-e  on  nuinan  Physiology,  p.  89. 
'  Lessons  in  Elementary'  Physiology. 
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I  AWPPYTTftir'QrANTlTV  OF  Food. — The  anatotniral  eonptrnetioii  uf 

the  aliimiitnry  t]'nvt  (esi>ecmlly  tlie  diniiiilsliud   pontoridr  nmlars  mid  the 

mrntuMcd  ouia!  Tnidwav  betwwD  that  of  the  lierbivora  and  that  of  the  car- 

^^^Jvcpia)  and  I  fie  analysis  uf  the  exereta   riidi*"are,  what  experience  j)rovea, 

1  u  mixtxl  diet  lx*st  meets  the  ix-quiremeiUs  uf  man. 

THe  ipiantity  of  food  that  a  man  shonld  eat  to  live  is  veiy  flifitrent 

^m  what  he  can  eat  and  live.     In  this  coniicetioii  it  may  Ije  mentioned 

,fKt\>riling  to  Sir  Edwaixl   Parry,  a  young  t^juimau  i?^  said  to  have 

I  thirty-five  jxmnds  of  food  lu  twenty-four  lionrs  ;  and  **  Ca[>tain  Cwh- 

«^M\oii  the  authority  of  the  Russian  admiral  Saritehctf,  tells  how  one  of 

fYiikati*  eoiisnnied  the  hind  quarter  of  a  large  ox  in  twenty-four  hours, 

ibrr  with  twenty  pmnd.'^  of  ikt  and  a  projiuilionate  quantity  of  luelted 

batter.    As  the  man  had  alirady  gorged  himself  in  this  disgusting  fashion, 

ithanlly  seemerl  possible  tfiat  he  would  be  able  to  eousurae  any  nmre;  but 

tlu?  worthy  Ru-ssian  admiral,  to  test  him,  gave  the  savage  a  thick  jMirridge 

of  riee  boiled  with  three  pounds  of  butter,  weigliiug  together  tweuty-eight 

pMimk     The  glutton  sat  down  to  this  abundant  bam|Uet,  although  he  had 

just  [)£ii1aken  of  breaktast»  and,  without  stirring  from  the  spot,  or  showing 

wvii^ii  of  iDeonvenience,  got  through  the  whole." 

On  the  other  hand,  Cornaro  is  reported  to  liave  lived  for  foity-eight 
Tiifti  on  only  twelve  ouuees  of  vegetable  matter  and  fourteeu  ounces  of 
fijht  ^inc  daily  ;  and  Thomas  Wood  for  eighteen  years  livetl  on  a  daily 
illawiDceof  sixteen  ounces  of  flour  made  into  a  [jutlding  with  water, 

Tht-so  Represent  the  extiTmes,  and  it  remains  to  estimate  the  amount  of 
1*^*1  r<*nuireil  by  the  average  uuin  in  twenty-four  hours. 

from  the  estimates  of  Prof  Dalton,  "the  entire  quantity  of  food  i-e- 
(|Biml  daring  twenty-four  hours  by  a  nmn  iJi  full  health  and  taking  free 
eicreiie  in  the  open  air  is  as  follows : 

Mf>iit  ..............  4r)3  i^ramnic'a  (lOauncv*) 

Brwwl 54U         ^'         (li>      '*      ) 

Butler  or  fat lOll         ^^        (^      ^«      ) 

Wttter    , 158t>         ^'         (62      "      ) 

^^Tliat  is  to  say,  rather  less  than  two  and  a  half  pouuds  of  sulid  tbc»d 
**i  mtber  moi^  than  three  pints  of  liipiid^' *  8o  theix*  nuist  be  added  irom 
^^  lu  turn*  fresh  vegetabUfs,  fruit,  milk,  tea,  eoffee,  and  sugar,  to  eootribute 
vjtrit-tTatjd  maintain  licalth. 

from  llie  exact  data  furnished  by  modern  physiologieid  resejircli  elalio- 
'*^'* ciifiuries  hav^e  been  constructed,  exhibiting  the  amount  and  variety  of 
Mrtijuiretl  fiir  youths  in  training;  but  such  tables  for  physical  u^e  are 
**^a«»i<ari%  and  Dr.  J.  William  White  has  cxpressci!  the  whole  subject 
**•«  1  mit^bell**  ju  his  admirable  article  on  **  Exertrise  and  Athletics,**^ 


*  A  Pfajticmn^i  View  at  Exercise  and  Athletics^  Lippiucutt's  Mn^zine,  June^  1887i 

9  im. 
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"  Tlie  diet,"  he  says,  "  shoiikl  Ixj  plain  aud  sensible,  and  should  not  coutaio 
an  exivss  of  either  animal  or  vegetable  food.  An  ordinary  farm-house 
table,  with  its  niid-ilay  dinner  and  early  tea,  will  rarely  (with  the  exception 
of  e«»tfiV,  hot  eakes,  j)astry,  and  fried  meats)  offer  anything  which  should 
\k'  t'xoluileil  from  rational  training  diet  as  it  is  at  present  understood." 

The  amount  of  fluid  recjuirKl  in  twenty-four  hours  in  training  is  alx)ut 
five  pints  in  winter  and  six  pints  in  summer,  a  considerable  portion  of 
whii'h  (alK»ut  one  and  three-fourths  pints)  will  be  contained  in  the  food 
taken.  Water  sliould  not  Ik?  drunk  shortly  lx?fore  taking  exercise,  or  large 
quantities  during  or  immediately  after  meals ;  nor  should  a  drj-,  parched 
ivnilition  of  the  mouth  and  throat  be  mistaken  for  genuine  thirst.  This 
should  \h}  iivst  relievtxl  by  rinsing  the  mouth  and  holding  water  in  it  for  a 
short  time,  and  then  the  actual  need  for  fluid  in  the  system  may  be  supplied 
by  frequent  small  draughts  at  short  intervals.  During  training,  tobacco, 
auil  is|HHially  eigaivttes,  being  a  depressant  ujK)n  the  heart,  should  be  posi- 
tively fttrbidden. 

Alcohol,  if  allowi^l  at  all,  should  be  used  in  the  greatest  mcxleration, 
and  1k^  limitt»il  to  light  table  ales,  light  beer,  or  red  wine.  The  reaction 
from  the  great  restrictions  of  the  past  has  led  to  too  great  laxity  in  tlie  use 
of  alcoholic  beverages  during  training. 

As  j)ointKl  out  by  Dr.  Parkes,  "  a  small  quantity  of  alcohol  does  not 
stvm  to  j)rcHlii(H?  much  effect,  but  more  than  two  fluidounc«s  manifestly 
lesstMis  the  power  of  sustained  and  strong  muscular  work.  In  the  case  of 
a  man  on  whom  I  exj>erimented,  four  fluidounces  of  brandy  (=  1.8  fluid- 
v>uuii's  «>f  al>solute  alcohol)  did  not  apparently  affect  labor,  though  I  cannot 
artirm  it  did  not  do  so ;  but  four  ounces  more,  given  af\er  four  hours,  when 
thoiv  nui-^t  have  Ikx'U  some  elimination,  lessened  muscular  force;  and  a 
iliiixl  tour  «»uniH's»  given  four  hours  afterwards,  entirely  destroyed  the  i)ower 
of  Nwnk.  The  ix^ason  wits  twofold.  There  was,  in  the  first  plaw,  narcosis, 
bliiiuiiii;'  of  the  nervous  system, — the  will  did  not  properly  send  its  coni- 
uuuuK  to  the  muscles,  or  the  nuiscles  did  not  resix)nd  to  the  will ;  and,  seo- 
oikUx,  the  action  of  the  heart  was  too  much  increased,  and  induced  palpita- 
itou  and  bivathlessness,  which  put  a  stop  to  labor.  The  inferences  were 
iltai  t!'v  <':iiH(n(  of  alcohol,  though  it  did  not  produce  narcosis,  would  act 
luimivMi-^lv  by  increasing  unnecessarily  the  action  of  the  heart,  which  lalK)r 
.i!<»iie  Um\  -•utVuuently  augmented.  I  believe  these  experiments  are  in  accord 
w  '.\'.\  v>'iMniou  exiHMMcnn',  which  shows  that  men  engaged  in  any  haixl  lalx)r, 
4^  'iv»:i  luivKllers,  glass-blowers,  navvies  on  piwe-work,  and  prize-fightere 
>ii.»ii;;  '.  '.t^niuir,  do  their  work  more  easily  without  alcohol." 

'\.v'  •'I'.Nv;,  —For  its  pliysiologically  stimulating  effect  u|)on  the  nervous 

..k"    ,'»x\f,>^vv  systems  the  cold  bath  is  now  so  generally  adoptwl  that  it 

vv,.».:*^  V  "i»K  to  W  mentioncHl   in  this  connection.     If  it  he  employed 

.   »vvU**».*\  x^rter  the  exercise  of  the  day,  it  may  be  omitted  on  rising  or  l>e 

Xf  Nv  ~  '^vv.  ^^'.tlx  :hU'rtntage  by  the  sponge-bath.     In  either  case  it  should  be 

i  I  K  V   *A  \^^^i»us  friction  with  a  coarse  towel.    Occasionally  in  addition 
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ike  ifirm  bath  with  an  abiiudam-e  of  pure  soap  sliuyld  be  employeil,  to 
dcftn^  llie  skin  thoronglily,  and  this  will  lit-st  he  taken  befure  retiring 
at  night  This  will  regulate  the  artion  of  the  skin,  and  diminish,  if  not 
entiifly  nnnove,  tJie  necessity  for  swititin^^  as  ibrmorly  employed. 

TIh*  iMjwels  should  l»e  regulated,  and  eoustipition,  often  a  serious  an- 
novimt,  ctireiidly  g«ai\led  lurainsU  For  this  purpose  some  of  the  milder 
li3tati?es  ami  salines  should  be  piTS<.'ribotl»  preferably  the  natural  mineral 

If  during  tmining  nervousness,  sleeplessness,  inattention^  loss  of  apjie- 
tit^,  (liniiauiiun  in  weight,  exhibit  a  tendency  to  *M  raining  off,"  a  Hi  tie 
citra  atti^otion  to  the  miuutiie  of  training  will  e^jrreet  them;  but,  if  tlie 
hmrt  tewmios  intermittent  or  irritable,  and  breath lessness  ensue,  a  physi- 
riiii  JjmiKl  at  once  be  eousulted^  to  ascertain  if  any  palbologieal  cause  exist. 
The  amount  of  work  daily  prform»tl  by  a  crew  in  training  will  dej>end 
loiidi  n[x>n  the  ultimate  exertion  to  Ix^  undertaken,  tor  the  erew  that  has 
iHHnbalf-hiile  or  mile  raee  will  not  need  the  severe  tniiniug  I'equiiW  for  a 
liirp-  or  fijiir-mile  raee.  In  the  seleetiou  of  the  erew  attention  must  be 
(lifl  to  the  nniseular  development  and  tlic  breatliing-povvcr,  particularly  to 
tlwt  latter,  sinee  the  severest  strain  at  the  most  important  iH^riml  of  the 
CMitti^t  will  be  thrown  njKni  the  heart  and  lungs. 

The  |)en<Ml  uf  actual  training  in<'lndes  from  three  to  six  weeks,  and 
toiigthis  time  the  following  schedule  may  l>e  taken  as  an  examj>le  of  a 
int^lv  day's  work. 

liimg  at  six  in  summer  and  seven  in  winter,  the  eold  bath  is  unmetli- 
»tp|?  taken.  After  dressing  slowly,  a  brisk  walk  or  run  Is  takt^n  about  the 
tniti^  to  develop  the  "  wind,"  Breakfast  is  serveil  at  eight,  and  insists 
i*(  mt  iTgg,  one  or  two  chops  or  a  pieee  of  steak  and  greens,  with  bread  and 
battiTund  a  pint  of  milk.  Frcmi  breakfast  till  ntxrn  is  m^nipiefl  with  the 
ii<ual  ciillcge  duties,  an  honr  being  taken,  if  possible,  for  some  light  gyni- 
lasitmi  work,  the  exercises  at  tliis  time  being  patticularly  directwl  to  those 
(»«!«  which  are  not  employwi  in  the  more  important  exercise  of  the  day, 
lljib  fulfilling  the  rule  already  quoted  of  exercising  all  the  musc»lesL 

A  light  lunch  of  a>ld  meat,  bread  and  butter,  with  milk,  water,  or  tt^, 
il taken,  and  an  hour  and  a  half  or  two  hom^  later  the  pnucijml  exercise 
rftli^jilay  begins.  For  the  boat  crew  this  will  consist  of  from  one  and  a 
Wf  totwo  an<l  a  half  hours  at  the  machint^  or  on  t!u*  river,  at  one-half, 
tlirtisfourths,  or  lull  sjietnl,  or  alternating,  at  the  |ilcasuiT  of  the  trainer. 

On  returning  to  the  house  the  men  are  inmnHliately  s]>ongeti  down  and 
mbUiJ  down  briskly,  after  which  a  short  rest  pixHY'des  the  principal  meal 
of  the  day*  One  i*old  bath  a  day  is  suffieient.  This  meal  or  dinner,  as 
pJtutM]  out  befort%  will  exclude  fi^w  articles  iinind  upon  the  oixJinary  farm- 
htme  dinncT-table  (excejit  hot  cakes,  coffee,  fried  meats,  pastry,  etc.),  and 
'h'Kild  l)c  heartily  jiartaken  of.  At  ten  oVlo*?k  a  light  tea  of  crackers 
iwl  aiilk  or  thin  oatmeal  gruel  may  be  taken^  and  at  eleven  o'clock  they 
Ktire  for  the  night 
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If  the  princij)al  exercise  of  the  day  be  taken  iu  the  morning,  a  mid-da^ 
diuner  from  twelve  to  half-past  one  should  follow  it,  with  the  interval  oft 
rest  between. 

The  results  of  systematic  exercise  engaged  in  for  only  a  limited  tim 
are  remarkable,  as  evidenced  by  the  following  table,  showing  the  effect  o^i 
four  months  and  twelve  days'  exercise,  under  Maclaren's  system,  on  fifteen 
youths  ranging  from  sixteen  to  nineteen  years  of  age. 
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EXERCISE   FOR  GIRLS. 

At  tlie  present  time,  when  women  are  striving  to  engage  in  so  many 
of  man's  burdens  and  responsibilities,  and  are  even  desirous  of  completing 
with  him  iu  the  cares  and  duties  of  professional  life,  the  subject  of  exercise 
for  girls  assumes  a  new  and  greater  importance,  and  the  physical  ti*aining 
of  girls,  the  co-education  of  the  sexes,  aud  employment  for  young  women 
apjK^al  to  eveiT  one  interested  in  children  and  their  development. 

During  early  childhood  boys  and  girls  ave  very  mucli  the  same.  They 
walk,  talk,  romp  aud  play,  love  and  hate,  with  an  innocent  abandon  ignorani 
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^!ie  observing  the  difference  even  lie  re  rs  npjuirent.     The 

l'iv*«5^»s  breaks  the  tliin  disguise  of  gowu  and  sleeves,  dioiijiing  the 

ff  to  prasp  the  sword,  while  the  baby  Aodromiiehe,  inspireil  willi  the 

5vtmr  histinet  of  nifitfierhnod,  t^'iireely  aljle  to  creep,  caresses  tlie  diniiim- 

nm^v  of   herself.     With   the  advent  of   puberty  tlie  sexes  diverge^ 

puinistakable  ditlerenee  of  face  and   feature,  form  and  limb,  denotes  a 

of  mind  and  matter,  and  reveals  the  demand  iuj*  a  sjM'cial  irainfng, 

Vtm  the  time  of  Hippocrates  woman   lias  bwu  described  pliysiologically 

m  ehjoyiui^  a  tri^mrtite  life,  the  divisions   l>eing   marked    by    the  advent 

tod  {iisap|M*arancc  of  the  catameuial  function.     Tlie  lines  of  separation, 

Jivei^og  iis  childlnuxl  it'oedes,  again  unite  as  old  age  approaches  ;    and 

Siakts|x*re  s  descri[>tion  of  senility, — 

*'  Last  Rcene  of  all^ 
Thttl  ♦'nds  this  stmn;;?^  ev<-ntfijl  history, 
Im  iocgnd  childish nc^?*  wnd  mere  oliliviun, 
Sadi  teeth,  sans  eyes,  mm  tasto,  suns  everything,"^ 

ij»jfo  alike  to  both  sexes,  and  humanity  as  a  sexleR^t  being  [insses  the  portal 
uf  Jtath.  With  the  first  anil  a  portion  of  the  second  tripartite  state  of 
wWDen  we  are  concerned, 

Uofil  the  age  of  nine  or  ten  is*  reached,  girls,  as  a  rule,  are  allowed  to 
Qfirlgeaud  mix  on  cfjnal  terms  with  their  brfitliers,  Avhom  tliey  oilten  excel 
Wi  in  ^npirit  and  in  skill.     From  tjiis  time  on,  the  deci^^es  <if  fashion  impose 
ilioodogf*  upon  the  movements  of  the  temale,  and  the  decorous  girl  must 
thtotloo  her  romps  and  ganic^  and  l>e  content  t<j  confine  herw^lf  in  stays 
tod  ti|^hl  bcxits  and  exercise  the  regulation  walk.     At  this  period  systematic 
plivsital  deveIo]>ment  should  hv  eommeucetL    There  she  add  Iw  in  operatiou  in 
"  *7  girls'  gt^hool,  actidemy,  and  college  a  system  of  jihysit^d  *xl  neat  ion  similar 
I  timt  employed  in  men's  colleges,  which  shonld  first  eradicate  any  sjjecial 
flefretsand  weaknesses,  and  then  create,  dev^clop,  and  maintain  the  symmetry 
of  partii,  gradually  increasing  the  strength  an*!  b<»dily  vigor  up  to  maturity, 
4l)ii«  (connection,  as  an  exnmple  of  w^hat  may  Im?  done,  a  rapiil  sketcli  of 
IWir'»  exercise,  as  given  by  Miss  Mary  E.  Allen,  director  of  tljc  Allen 
%Bmaiiium,  Boston,  may  be  cited  :^     *' Putting  each  pupil  into  an  abso- 
ly  unfettered  costume,  we  Ix^gin  the  hour  with  a  scries  of  fix^t*  move- 
without  api^ratus,  which  exercises  certain  sets  of  mns<'lcs  finm  head 
tK^fcH^  in  regidar  suo(*es«inn,  the  ol)ject  being  gently  to  aeeeleratf  the  cir- 
ion  and  to  limber  the  joints,     ^^>lIr*^ving  this  will  njme,  perha|»s,  an 
on  the  bn'ast-bars,  upright  bars  alxjut  eighteen  inelics  apart,  which 
py^  a  little  harder  work,  but  w'hich  ciinoerns  only  Im^lized  parts  trf  tlie 
Wy.    By  this  time  the  muscles  ai*e  sufficiently  wnrnud  to  bear  more  stmin, 
■ndi  hani  pnll  at  the  chest-weights  exercises  fium   licad  to  fiKit,  tlMiugh 
toetnifik  and  arms  gc^t  the  main  share.     Following  this,  lcg-devcloj*ment 
Kiiir^efy  and  a  jump  over  a  light  rod  which  is  displactxl  if  a  trip  occurs, 


*  AiHf^Fin  AMocifttiun  for  the  Advancement  of  Fhysicul  Education,  1890. 
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with  a  lauding  ii]X)n  a  ven'  sofl  mat,  fills  the  demund ;  by  this  time  tfa 
respiratory  muscles  are  ready  for  enforced  work,  and  a  set  of  deep  breathing 
exercises,  gently  and  gradually  increased  in  force,  oxygenizes  most  fully  tfa 
blood  as  it  flows  to  the  lungs,  strengthens  them,  and  furnishes  strong  actio 
to  various  respiratory  muscles,  as  the  diaphragm,  intercostal,  and  abdomint 
muscles,  with  stimulation  to  the  organs  situated  in  juxtaposition,  as  tl: 
stomach,  liver,  etc.  These  breathing-movements,  of  which  I  make  larj 
use,  they  being  a  prominent  feature  of  our  work,  are  taken  by  the  ola- 
lying  down,  and  thus  relief  is  afforded  to  the  spine  and  brain.  In  additio- 
various  other  exercises  are  given  in  the  recumbent  position,  to  strengthfl 
the  back  and  lateral  mus(Jes.  Now  a  wooden-dumb-bell  drill  gives  strong 
all-over  work  than  the  free  movements,  and  a  run  up  the  ladders  and  roaa 
the  running  track  again  carries  the  work  into  the  leg  muscles,  while  ti 
thorax  receives  its  share  of  gain  in  increased  respiration.  Indeed,  son 
authors  ascribe  stronger  development  to  the  thorax  by  leg  exercises  than  bj 
those  of  the  arms.  A  complete  rest  is  now  in  oixler,  and  the  whole  class 
donning  tlieir  wraps  to  prevent  any  liability  to  chill,  stretch  for  a  few  min 
utes  upon  the  mats.  The  attraction  of  the  vaulting  bar  is  next  presented 
where  the  exercise  gives  courage,  elasticity,  and  agility.  Then,  perhaps,  ai 
iron-dumb-bell  drill,  adding  still  stronger  all-over  training  than  the  wooden 
bell  drill,  is  succet^ded  by  a  brisk,  lively,  competitive  game  of  bean-bagf 
which  induc(^s  profuse  i)erspiration,  after  which  the  class  is  drawn  int 
marching  oixler  and  instruction  in  carriage  and  gait  is  given  by  a  seric 
of  marching,  hopping,  and  skipping  movements,  and  the  class  is  dismissed 
exhilarated,  buoyant,  and  hot,  to  its  refreshing  bath  and  fresh  clothes. 

"  Thus  you  notice  that  no  one  set  of  movements  is  continued  for  longe 
than  six  or  eight  minutes.  So  the  mind  is  kept  healthily  occupied  b 
divei'sity  of  work,  and  a  large  number  of  muscles  are  gently  exercisec 
insuring  symmetry  of  development,  and  much  more  exercise  is  accom 
l)lisliecl  than  by  the  use  of  harder  movements  on  a  few  machines.  In  elag 
work,  every  exercise  possible  is  j)erforraed  to  the  accompaniment  of  miisi< 
in  which  I  most  heartily  believe. 

**  As  the  yeare  increase,  the  body  demands  harder  work,  and  exercise 
above  the  floor  on  high  parallel  bars,  where  the  weight  is  held  by  hand 
over  tlie  head ;  low  parallels,  where  the  weight  is  suspended  or  held  by  th 
shoulders ;  tmvelling  rings,  where  the  weight  is  held  by  one  hand  ;  climb 
ing  and  shinning  exercises, — are  added,  according  to  development." 

In  addition  to  this,  out-door  ganic^  should  be  a  regular  part  of  th 
curriculum,  and  swimming  should  l)e  regularly  taught,  not  alone  for  th 
protection  it  atfoixls,  but  also  for  its  excellence  as  an  exercise  bringiuj 
into  play  all  the  muscles  of  the  bo<ly.  Another  useful  exercise  is  rowinj 
which  should  be  engaged  in  whenever  the  opportunity  offers,  strengthenin] 
and  developing  nearly  all  the  muscles  of  the  body.  Ecjuestrian  exercis 
is  also  excellent  if  used  in  moderation,  especially  until  the  full  growth  i 
attained.     The  recognition  of  the  importance  of  exercise  for  girls  has  oi 
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ymm  become  so  gt^neral  tlmt  little  nwd  be  addtxl.  The  giwit  diffi- 
tn  providing  suitable  places  for  ladies  to  exercise  is  llie  exjjcnse; 
ttbis  is  bdog  solved,  in  the  larger  cities  at  least,  by  the  estal^Iishment 
' ladies' dubs,  and  the  unions  formed  iu  connection  with  men*s  athletic 


TABLE 
A^fra^  Heights  mtd  Weights  of  Boston  School^GirlSf  iirettpectim  of  Nationality.^ 
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Aco^rding  to  tlie  tables  of  Dr,  Bowditch  made  frimi  mf-a-surL-njcuts  of 
B(Nton  aehool-girk  from  five  to  eighteen,  irresjieetive  of  nationality,  there 
a  in  rhildren  of  the  non-laboring  elas8  an  increaj^ie  in  heij^ht  fVuni  Hvi^  to 
tliirtccn  yearii  from  4LG«}  inches  to  58Ji7  inches,  while  the  weight  is  nearly 
Ambled.  From  thirteen  to  fourteen  the  increase  is  L61  inches,  from  four- 
t**"!!  to  fifteen  it  is  les-s  than  one  inch  (.91),  from  fiftetm  to  .sixtwn  a  little 
«>Vfr  one-fourth  of  an  inch  (.27),  from  sixttM?n  to  sevrnteen  Ies8  than  half 
!  in  iirb  (.42),  and  from  ^nTnteen  to  eightwn  less  still  (.38).  These  figures 
tfiR  for  the  most  |)art  grmter  than  in  the  ciiiliiren  of  the  laboring  class,  and 
l^ii  tablcft  show  a  8tc*a<lier  and  more  regular  increase  and  one  extending 
i  m^f%  longer  perirKi  than  in  Iwvyg  of  the  same  age.  Tlie  inf|>ortanre  uf  these 
<Jon8  is  twofold, — showing  that  girls  ref|nire  throngh(*ut  a  longer  |)eri(xl 
MitmrtFt  care  that  they  ajx?  not  overtaxed »  an<l  also  that  during  the  later 
l*rt  of  this  jxTiiid  they  should  not  be  subjectcil  to  excessive  study,  but 
*fci>aW  be  permitted  to  pt^Hc^t  their  development. 

If  we  compare  the  average  girl  of  to-rluy  with  the  ideals  bebehl  in  the 

I  pictumtand  i<tatuf*3  of  the  past, — the  welI-develo|X'tI  and  shapely  arm  and 

A»»iWer,  the  high  chest,  the  vigorous  1x)dy,  and  the  firm  and  erect  carriage 

*'the  ^liuervHjB  and  Niobes,  Venuses  and  Junos,  of  my tliology,  the  Helens, 


1  Bowditcb. 
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the  Madonnas,  and  tho  meiliajval  l)eauties, — ^there  is  at  once  a  conseiou!?n^^^ 
that  something  radically  wrong  exists.  Instead  of  this  galaxy  of  l)eantk.  -ful 
parts,  a  vision  of  pipe-stem  arms,  sc^rawny  necks,  angular  shoulders,  -flat 
chests,  narrow  hac^ks,  stooping  carriage,  and  weak  walk,  recalls  us  to  the 
realities  of  the  present.  If  we  further  comjmre  the  brilliant  eye,  the 
damask  clieek,  and  the  luxuriant  form  of  the  robust  English  damsel,  the 
sturdy  German  fniulein,  or  the  hardy  Pro ven9al  maiden,  with  the  vacant 
gaze,  pallid  features,  and  attenuated  figures  of  the  fragile,  easily-fatitf*  khI, 
languid  girls,  the  pnxlucts  of  modern  American  habits  and  customs,  ^^^ 
contrast  is  equally  striking,  showing  that  there  is  a  w)nservation  of  f  *  ^^^ 
on  the  i)art  of  the  trans-Atlantic  female,  and  a  deterioration  of  force  on  "^^ 
part  of  her  cis- Atlantic  civilizixl  sister. 

As  pointed  out  in  the  first  section  of  this  article,  the  statues  of  the  jc^^^^', 
desses  of  the  Greeks  were  taken  from  mo<lels  who  from  attention  to  phys5^  ^"^ 
culture  were  ideals  of  health  and  svmmetrv  ;  and  the  moral  is  evident  t  ^^ 
the  errors  which  exist  in  our  present  system  of  female  education  are    ^^  • 
lack  of  proper  physiail  exercise,  and  a  disregard  for  the  obligations  wk    ^^^ 
sex  imposes  upon  the  develoi)ing  females. 

But  there  is  one  fact  that  is  (constantly  brought  to  the  notice  of  ^^t  ^^ 
physician,  and  it  is  his  duty  to  caution  against  it,  and  that  is  that  girls  \v— ^         "^ 
become  enthusiastic  in  any  form  of  exercise  are  apt  to  disregard  totally 
catamenial   function.     Cases  have  been  known  where  champion   mate 
have  taken   place  during  the  menstruation  of  one  of  the  players, 
stniin  and  over-exertion   incident  to  the  contest  would  certainly  havi 
baneful  influence  on  the  sexual  organs  at  this  time.     The  same  must 
said  of  fatiguing  horseback-rides,  long  drives  with  exposure,  iiiounta 
climbing,  swimming,  and  the  like.     The  injury  done  under  such  circu 
stances  is  illustrated  in  the  note-books  of  gynaxx)logists. 

Remarkable  degenerative  changes  have  occurred  during  the  devel- 
mental  period,  the  most  important  era  in  a  woman's  existence.     There 
l)een  a  disregard  of  tlie  four  conditions  considered   requisite  by  Clar"! 
for  the  proi)er  cnlucation  of  the  female :  "  first,  a  sufficient  supply  of 
propriate  nutriment ;  secondly,  a  normal  management  of  the  cutamei 
functions,  including  the  building  of  the  reproductive  apparatus ;  thircl- 
mental  and  physit»al  work  so  apjwrtiontKl  that  rejmir  shall  exceiHl  wj»^  = 
and  a  margin  be  left  for  general  and  sexual  development;  and,  fourtliiS 
suffiiiient  sleej)." 

Then,  again,  dress  has  had  a  share  in  producing  these  changes.     Tlr^  "^ 
gift(Hl  authoress  of  "The  Gates  Ajar"  and  her  followers,  in  their  explana^^'*^" 
tion  and  advcu^acy  of  a  new  clothes-])hilosophy,  have  done  much  to  eman--^"*" 
cijwte  women  from  "corsets  that  embrace  the  waist  with  a  tighter  anc^^^^^ 
steadier  grij)  than  any  lover's  arm,  and  skirts  that  weight  the  hips  with  ^^ 
heavier  than  matenial  burdens." 

*  Clarke,  Co-Education,  p.  60. 
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GYMNASTICS. 


The  tmditiaiial  hiistory  of  the  Cliinesie,  the  superstitious  religious  prac- 
fi<m  of  the  ancient  Indjaiis^  tin?  earliest  my  tluJogieal  tables  of  the  Egyptians 

EGf^eks,  all  contain  referenct*:^  to  the  tiu|>luyinent  vf  vxvwhv^  for  the 
iration  ami  pn^*Tvati«>n  of  tin*  health  aud  the  imiiroveini'iit  (yf  M  the 

Winy  tells  us  that  A.selepiath'S,  who  lived  in  the  Rtx^oud  iviiliiry  B.C., 
•*l  all  diseiuses  by  physical  cxereist^s  alone,  and  jiistititd  his  tleelured 
ltfigii€$&  to  forfdt  all  elaims  to  the  title  of  pliysieian  shotdd  lie  ever 
11  except  from  a(vident  or  senility,  by  living  for  moi'e  limn  a  cen- 
aiid  dying  event naily  from  the  effect  of  an  aeeident.  The  relation 
Uh  waa  thus  early  establislial,  ixitli  in  history  and  in  tradition,  t>etween 
typical  e3tereise  and  liealth  and  longi^vity  Ix^t^ame  later,  as  among  tlie 
\y  Chinese,  the  vital  prinriple  of  eivili;iatiun  cif  all  the  Tnoi*e  piiwerfnl 
itioD9  of  the  world.  In  GrtHX*e,  and  esjKvially  in  Sparta,  tlie  iileti  of 
'pet^onal  hygiene,  or  physical  eultui'c  as  we  now  call  it,  r»verto]ti>ed  every 
Qtber^  and  n'snlled  in  a  tyt>e  of  phyf?k*al  perreetioii  wliirh  lins  tiever  since 
cqiiallecU  The  Komans,  eminently  a  warlike  |>er»]>le,  apprtx^ated  the 
nc  of  exercise*^  only  so  far  as  they  promoted  the  phy^sieid  force  for  niili- 
piirpoeea. 

With  the  increaw  of  luxury  and  viet%  the  gymnasia  deelintil  in  n'[>u- 
t«ic>n  at>d  fevor,  and,  when  Gi*eece  and  Ronje  began  their  uninterrupted 
^Tt\i  in  the  *»eale  of  nations,  gymnastic  and  athletic  proficiency  likewise 
Wifteil,  to  lic<x>nie  in  the  Middle  Ages  almost  t!ie  exclusive  property  of 
tluf  nobility  and  professional  soldiery.  During  all  this  periotl  there  exii?ted 
but  a  VHgtie  aud  empirical  estimate  of  the  true  value  of  Tuovements,  exer- 
*i^,  c^mnastics,  etc*,  an<I  it  was  not  until  the  beginning  of  the  present  ceu- 
I  tanrtJiat  gj'mna«tics  Ijeimme  systematized  and  populari/x^l.  In  ISll  Jalui 
H  Mtaiilished  in  Kerlin  his  gyranasiura  or  Turnplatz,  intnjduceil  nvw  ajijiara- 
H  tflS  lTn|»roved  the  defective  system,  published  liis  celebrated  e.ssay  on  the  prin- 
p  njitfN  of  gymnastics,  and  established  the  Tifnitrn'tac.  The  suwc^ss  vi^  these 
lutl  the  energetic  aids  of  Guts-Mnths  and  Spiess  led  to  the  establishment 
fcttfHimilar  siMMetieB  in  Switzerland^  Sweden,  and  Fninee,  and  later  lu  England 
"  iDd  in  tiur  own  conntiy*  It  remained,  Iiowever,  for  Peter  Henry  Ling,  a 
itttiveof  Sweden,  in  1816,  with  a  remarkable  intuitive  grasp  to  coUwt  aud 
R  <lIran|^' the  scattered  fragments  and  shifting  facts,  to  separate  the  real  and 
^  latinnal  fnmi  the  sti{R»rstitious  and  empirieal,  and  to  crcivte  with  the  aid  of 
taalomy  and  physiology,  upon  a  jkhilosoplueal  and  seientifie  basis,  a  system 
rf  movements  and  exercises  for  the  develnpment  and  perfet^tiim  nf  the 
*kJ*' bfjdv.  It  is  a  little  ovTr  fifty  veins  since  Ling  departi^I^  and  still, 
a*l)r  Riehter,  the  great  physician  of  Hanover,  said,  '*  his  prineijiles  are 
laoititeatalile-"  He  had  learned,  in  a  life  of  vicissitudes  and  excitement  as 
ft&tlherleat  bay,  a  theological  studrrit,  a  tutor,  a  naval  volunteer,  and  a 
',   Uk*  v.'dn«*  of  a  sound   body;   and,  as  a  leading   Fi*ench 
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authority  has  said,  "  if  lie  was  not  the  creator  of  the  modem,  scientif 
gymuasium,  he  was  its  regenerator." 

Wliat  is  implied  by  exercise  lias  already  been  described.     Movemen 
include  more :  they  are  motions  of  specific  kinds,  having  specific  effec^-^^ 
employed  for  specific  purposes,  and  piTic'tised  to  secure  definite  results. 

As   pointed  out  by  Taylor,  "  movements  are  mechanical  agencies,  m^ — 
rected  eitlier  uj)on  tlie  whole  system  or  a  part  of  it,  for  the  purpose 
inducing  determinate  effects  upon  its  vital  actions,  and  generally  hav^n^ 
reference  to  its  pathological  state." 

Movements. — Movements  are  conveniently  divided,  according  to  — 
source  from  which  the  moving  [K)wer  is  derived,  into  active  and  j3ass^EL_ 
They  are  also  said  to  be  single  when  but  a  single  person  is  engaged  in  tlz~:BHi 
execution,  and  duplicated  when  more  than  one  is  engaged.  All  the  mc^-^^ 
raents  to  be  descril^ed  in  the  first  part  of  this  section  are  single,  but  in  frSi 
second  part  they  are  of  the  second  variety.  These  second  or  duplicat=^=^ 
medical  movements  are  also  of  two  varieties,  of  each  of  which  examp/^" 
are  given.  In  one  the  patient,  quite  passive,  receives  the  motion  of  soos^^ 
particular  variety  given  by  the  physician  or  operator;  in  the  other  tl^^ 
patient  is  requiixxl  to  bring  into  action  some  particular  l>art,  the  quality=^^* 
amount,  and  duration  being  entirely  controlled  by  the  physician  or  gym*-  ^ 
nast.^  The  degree  and  kind  of  resistance  employed  by  the  operator  in  hi^^ 
or  her  manipulations  require  a  variety  and  nicety  in  the  diiferent  stages  simi — ^ 
lar  to  the  delicacy  of  touch  employed  by  musicians  for  giving  expression-3^ 
and  effect  in  instrumental  jierformances,  constituting  a  tddua  emditus  that-^ 
cannot  l)e  acquired  from  b(X)ks. 

Movements  are  also  described  as  concentric  when  the  muscular  contrac- 
tion steadily  increases,  and  eccentric  when  the  muscle  is  stretched  and  its 
muscular  contraction  steadily  decreases.  From  the  explanation  already 
given  of  the  physiological  action  of  muscular  tissue,  from  the  common  ex- 
periences of  every -day  life,  and  from  the  fact  that  "  fatigue  is  in  proportion 
to  the  amount  of  mental  and  nervous  rather  than  to  the  amount  of  mus- 
cular action  cmj)l()yed,"  it  is  evident  that  all  movements  should  be  slowly 
])crformed,  from  a  particular  position  or  base,  and  the  more  prolonged  the 
movement  the  greater  the  amount  of  muscular  exercise  in  proportion  to  the 
time  ocxuipied,  esjiecially  in  the  respiratory  exercises  and  the  trunk  move- 
ments generally  on  account  of  the  vital  organs  contained. 

Swedish  Movements.  —  Accoiiling  to  Prof.  Ling,  gymnastics  are 
dividcxl  into  four  great  classes  : 

1.  Pcdairoi^ic  or  school  gymnastics  (subjective  active),  in  which  the 
jx^rson  through  liis  own  strengtli  exercises  and  develops  the  power  to 
control  his  own  body  by  his  own  will, 

*  The  term  <:ymna<t  dosignatos  a  ixniduatc  from  the  Uoval  Gymnastic  Central  Institute, 
Stockholm,  Sweden.  We  desire  here  to  express  our  indebtedness  to  Miss  Anna  Jonsson, 
of  Philadelphia,  who  is  a  irniduatf  of  this  institution,  for  much  assistance  in  the  preparation 
of  that  portion  of  this  article  which  relates  to  the  Swedish  system  of  g^nnnastics. 
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1  Military*  gyiiiuastk^  (objeetivu  active),  iti  wlildi  one  j^ersun  exercises 
tniitpnjs  with  auotlier  outside  will,  and  by  hh  own  nni^^iilar  puwer  or  a 
m  af  some  character  masters  auother^«  will. 

;i  Mitlieal  gymnastics  (sob jecrtive  pjissivc),  in  which  a  jHTson  eiuleavors, 
i^li  wrtaiii  pasitions  or  with  the  resistance  of  other  persotifr,  to  cure  or 
i'disiease  pnxliieeti  by  a  disturbance  of  the  organism. 
i  ,&thetic  gymnastics  (objective  pass^iv^e),  in  which  the  jxTs^ni  by  a 
tti(Otioii  or  gesture  emleavors  to  reflet^t  his  thoiiglits,  emotions,  feelings,  etc, 
^         Tlir  movements   employed  in  the  Swedish    system    may  be  dea<'ribecl 
^k«ifW  tlie  diffei-eut  regions  included,  as  the  head  and  ue(*k,  arms,  trunk, 
^kti^  ImiI  are  most  conveniently  classed  under  the  following  divisions: 
^f      HkctUioiuti  G(/mjinMti(\H. — 1.  Fundamental  i)ositions»     2.  Arch  flexions, 
I  Hmvuig  movement's.     4.  Balance  movements.     5.  81iouUler-bhulc  move- 
o^t<    6.  Abdominal  exercisers.     7.  Lateral  trunk  niovcments,     8.  Slow 

■  kg  iDovi^aients.     9.  Jumping  aud  vaulting.     10.  Respimtory  exercises. 
^1      Jlnliir)-Gt/miiadic  Krerches, — Respiratory  exercises.      Gcneml  health 
^■|Ki!i^*^     Exercisers  for  lateral  cnrvatm'c. 

^^^TW  introductory  exeixiises  are  intende<i  to  sc>eui'e  general  attention  aiut 

■WiBmlar  control,  and  toeorrc*ct  the  general  e^jinlibriuni  and  baee  uf  sujipiut 

Wuii'  the  more  diffieidt  exercises  art*  undciiakeu.     These  include  the  tbr- 

Bi>«ti»^«  of  the  linos,  numbers^  changing  position,  eiisy  fet^t  and  leg  move- 

■•irtM,  head  movements,  et^lain  arm  aud  trunk   movements,  and  maivluug, 

•U  of  which  require  about  five  or  ten  minuter.     The  ealistheiiies  whidi  im- 

'■   '     'v  follow*  sliould  (Kxni]>y  only  from  twenty  minutes  to  half  an  hour, 

.  I    ;ireh  flexions  etnnprise  various  forms  ot"  hackwanl  flexions  of  the 

■  *n»»k,  and  are  pveu  for  the  purjwse  of  strengthening  the  doi-sjil  spiue, 
H  nfiiiKiing  tlie  lower  jxirtion  of  tlie  chest,  aud  stiTtehhlg  tlie  upper  portirui 
V   vT  thf  abdomen. 

H  The  heaving  movements  comprise  forms  of  sclf-sus|M?nsion  l>y  means 
W^  ♦►ftlwamis  on  a  liorizontal  bar  or  other  a])paratus,  and  are  given  for  the 
"       }"ir(if>«*c  of  exfmnding  the  U|iper  eliest  aud  strengthening  the  arms. 

Tlie  ])alanee  movenienls  am  }K>sition8  taken  from  a  smaller  area  tlian 
f^wt  included  within  the  feet  in  standing,  the  difficulty  lieing  inei-east^l  by 
^Jj''  altitude  of  the  supj>4>rting  surface  and  the  diuiiuutiou  of  the  ai^ea  of 
'"ri**rt.  They  ai*e  introduceil  to  devehj|>  the  iHpup(>ise  of  the  btnly  and 
to  senire  gra<v  aud  Ix^uty  of  action. 

Thr  shonlder-bla<le  movements  are  various  fVirms  of  arm  mo\'emeuts 
tnirmlHl  to  t^orreit  the  position  of  die  shoulder-bladc-s. 

TIh*  aljdominal  exercises  bring  into  play  chiefly  the  nmscles  of  tlie  alxlo- 
™«%  aud  ai*e  emph»yed  not  atone  to  strengthen  the  alxlominal  walls,  but 
lU  Ationdarily  to  atTc»t*t  the  digestive  organs. 

Tlw  lateral  trunk  movements,  include  various  forms  of  sideways  l)end- 
'ii:  awl  twisting  of  the  thorax,  and  arc  emploviHl  to  strengthen  the  must^les 
i^*m  the  waist,  hut  also  influence  secondarily  the  organs  in  this  Region, 
{^|»xi{illy  tlie  digestive. 
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The  jumping  and  vaulting  are  employed  to  promote  the  general  elasticit  _::,'^ 
and  gra(*e  of  the  body. 

The  respimtory  exercises  counteract  the  ill  effect  of  the  preceding  exer^  -^^^ 
cises,  and  are  employed  to  diminish  the  frequency  of  the  heart-bt^t  ar^_^^^ 
render  the  breathing  less  labored. 

Tlie  projKjr  arrang(»meut  of  the  order  of  the  movements  is  very  im|)(r    - — ^ 
tant,  to  enable  the  pupil  or  patient  to  secure  uniform  and  beneficial  resul    .^g^ 
For  this  purpose  Prof.  Ling  projwses  tlie  following  order,  subject  to  *^'^ —     ^^ 
fication  in  i)articular  cases : 

1.  A  I'espiratory  movement, 

2.  A  movement  of  the  lower  extremities. 
A  movement  of  the  upper  extremities. 
A  movement  of  the  alxlomeu. 
A  movement  of  the  trunk. 
A  movement  of  tlie  lower  extremities. 

7.  A  I'espiratory  movement. 

Tlie  princi[)al  base  position — standing — is  as  follows:  Heels  toget^z^er 
feet  at  a  right  angle  (ninety  degretis)  with  each  other,  knees  extended,  ■  ^.  i|j^ 
extended,  rotated  outward,  and  fixed,  back  muscles  extended,  scapulce  ft  -^"i^eJ 
backwaixl,  fingers,  forearm,  and  arm  extended,  hanging  in  a  position  l)et\^'^c?<?n 
pronation  and  supination,  neck  extended,  chin  retracted,  and  the  eyes  fi-3i^e<J 
forwaixl  and  U[)ward. 

Tliis  i)osition  is  so  particular  that  its  correctness  w*ould  be  destroyecl       l>y 
the  lowering  of  an  eyelid. 

The  Swedish  system  has  divided  the  princijxil  base  jx^sitions  into    ft  '^'Of 
of  which  the  one  above  described  is  the  princi[>al  one,  to  wliich  are  acl*^  liJ 

the   knee   standin<r,  lying,   liaJtlf- 


3. 
4. 
5. 
6. 


Fig.  7. 


TCt 


ion 
ive- 


lying,  and  hanging.  The  cor: 
base  position  must  always  Ue 
sumed  before  any  other  posi^ 
is  taken  and  before  any  nic 
ment  may  be  undertaken  fi 
these  secondary  })ositions. 

Standing  position. — Fig:—  '• 
Foot  grasp,  wing  forward,  fitl^^*"8 
position. — In   this   position  ^^^ 

left  foot  is  fixed  about  one  -^^ 
one-lmlf  feet  from  the  gro^^^^^f 
the  left  leg  l)eing  extended.  ^  ^^ 
left  leg  extended,  the  back  ^^' 
tended,  and  the  head  kept  ^'^ 
ward  and  upward,  the  weigh 


rzof 


the  body  is  thrown  upon  the  right  leg,  the  knee  of  which  is  bent  at  al^^^^ 
a  right  angle.  Tlie  person  must  alternately  change  the  feet,  so  that  ^^ 
whole  bcnly  shall  be  exemse<l  to  the  same  extent. 
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T\p^.  V^'ing  balance  stariditifj^,  knee  bfmlinfr  and  extending. — Tlio 
tlifficiilty  in  tlib  movement  is  to  maintain  the  balan«^"e  of  the  trunk  when 
thp  perwn  rests  only  iijKtn  one  foot,  while  the  oppc^ite  thigh  remains 
b<ifiioDtal  ami  the  leg  id  alternately  extended  and  flexed. 


Fio.  8, 


^HV 


Fio.  9, 


AA 


VA 


Hi 


:- — .// 


Hg.  9.     Balance  walking  on  horizcnital  ban — In  balance  walking  the 
i^ioiiat  l>e  fix^xl  fnrwanl  and  vipward,  the  shoolders  fixed    Imekward, 
expQndt^l,  the  ell)0W3  slightly  Ix'nt.      The  foot  is  advanecnl  by 
Wiplitlv  flexing  the  supporting  knee,  tlie  leg  descnl>es  a  lialf-eiit'le,  and  the 
are  fi r^t  applied  to  tlie  hin\  followe*!  by  tlic  side  of  the  fliot  and  heel, 
lialanixf  of  thr*  IxhIv  is  fuitlRT  assisttnl  by  the  elevation  and  depjrs?^ion 
tile  ann*^. 
Tig.  10.      Wing  standing,  legs  lifting  sideways.— In  this  positimi  the 
bt  of  the  IkxIv  is  thrown  npon   the  resting  lower  extremity  and  the 
I  dicte  of  the  Uxly,     The  alternate  lif>ing  and  sinking  of  the  working 
(aocompli.shi*<l  l>y  the  (Mjueentric  and   c^eeentrie  action  of  the  adductors 
aeton*,     Tliis  movement  may  also  l>e  eonsidered  as  a  balance  move- 
The  lower  extrinnlties  are  alternately  exeiriscHl. 
Fig.  IL     StMeli  fttcide  stamling,  trunk  backward  bending  with  snp- 
U — By  having   the*  arms  in  stretch   jmsition  and   the  snpport    in    this 
tment,  the  lieiiding  lia*'kwanl  can  be  so  fai-  performed  as  highly  to 
Vol.  IV^20 
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influence  the  upper  portion  of  the  thorax,  separate  the  lower  ribs,  and 
extend  passively  the  abdominal  muscles. 

Pio.  11. 


Fig.  10. 


Fig.  12.  Arch  support  standing,  knee  flexing  and  extending. — ^The 
hands  arc  stretched  and  fixed  to  the  bars,  the  body  about  two  feet  distant 
from  the  wall,  so  that  the  trunk  and  neck  describe  a  curve  in  which  the 
chest  is  well  expanded.  After  assuming  this  position  the  knees  are  alter- 
nately flexed  and  extended.  This  position,  as  well  as  all  arch  standing 
|x>sitions,  makes  esi)ecial  pressure  upon  the  circulation  in  the  vessels 
supply  lug  the  spinal  column. 

Fig.  13.  Hanging  position.  A. — The  hands  are  parted  about  one  and 
one-half  feet  and  fixed  upon  the  bar,  the  head  upward  and  backward, 
chest  exj)anded,  shoillder-blades  held  backward,  heels  together,  feet  rotated 
at  ninety  degrees,  the  body  hanging  on  the  flexors  of  the  arms,  the  principal 
trunk  muscles,  and  the  ligaments. 

Fig.  14.  Underhanging,  double  arm  flexion.  B. — In  this  position  the 
hands  are  partal  as  in  the  preceding  position,  but  are  passed  beneath  the 
bar  and  grasp  the  upjxjr  side.  Only  by  gnidual  exercise  is  the  person  able 
to  elevate  the  entire  body  by  the  double  arm  flexion. 

Fig.  15.     Bent  hanging,  double  knee  extending. — Bent  hanging 
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Imposition  in  which  tlie  body  is  hangiog  ijy  the  hands  on  the  bar, 
bees  flexed  forward  and  iipwanl  at  a  right  angle.     The  move- 


Fio,  12. 


?5v^ 


<^ 


t 


refers  to  the  extension  of  the  legs.  The  principal  effect  of  this  posi- 
ftm  is  ujKjn  the  alMloniinal,  psoas  niajur,  aiHl  iliaciis^  raiis(4es^  but  the 
movement  its(4f  exercises  strongly  the  extensor  cjuadriceps  frnitn-is, 

Fig.  16.     Bent  underhanging,  hand  walking. — For  bent  underhanging 
«pFig.  15,     Tile  leg^  remain  in  the  extended  position.     The  hands  are  on 
side  of  tlie  bar;   tlie  body  is  slightly  elevattil  and  slowly  moved 
R'antl  by  the  alternate  gnisping  and  Relaxation  of  the  hainls.     This 
Lttuvenieiit  won  Id  be  renderetl   niueh  more  diffieidt  by  moving  tlie  ImkIv 

-Fig.  17,  Inclined  rope  elindnng  npward. — The  hands  grasp  tlie  rope, 
mt  ovfr  the  other,  the  highest  one  in'ing  tlie  opposite  of  the  kntx*  that 
^tmm  iiw  rope.  The  walking  upward  is  |>erformed  l:»y  alternately  changing 
Kfepip  of  tlie  bands  ami  alternately  swinging  one  leg  and  tlieii  the  other 
•SUB  the  pipe,  the  hanging  leg  being  always  fully  exteiidtJ,  This  move- 
iBest  ormibities  the  lifting  with  the  trunk  change  tnrning  movements^ 

Tg.  18.     Yard  stride  standing,  trunk  forwanl  Wnding. — In  the  yard 
istufiding  potiition  the  anus  ai*e  extended  and  lifted  iiorizontally  side- 
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wajs^  the  feet  are  apart.     The  motion  is  made  by  the  flexors  of  the  tmi 
forward.    This  movement  by  taking  the  yard  standing  position  exercia 


Fig.  18, 


Pio.  14. 


-cQI^- 


-^^^B^ 


the  shoulder  and  back  muscles  (rhomboidei,  trapezius^  and  latissimus  dorsi), 
and  it  is  therefore  a  valuable  exercise  in  the  treatment  of  lateral  curvature. 
Fig.  19.  Yard  forward  lying,  arm  bending  and  stretching  sideways. — 
The  heels  are  held  down,  and  the  hips  only  are  supported  across  a  bench, 
the  upper  part  of  the  body  and  the  neck  being  kept  in  an  extended  posi- 
tion forward  and  upwaixl.  The  movement  consists  in  horizontally  flexing 
and  extending  the  arms  while  in  this  position,  the  action  upon  the  muscles 
being  limited  to  the  shoulder,  back,  and  arms. 

Fig.  20.    Stretch  forward  lying,  arm  bending  and  stretching  upward. — 

osition  differs  from  the  preceding  only  in  the  movement  of  the  arms, 

ire  alternately  flexed  and  extended  downward  and  upward,  exercising 

illy  the  muscles  of  the  upper  dorsal  region. 

21.     Stretch  lying,  legs  elevating. — The  trunk  is  resting  mi  a 

Pi  arms  stretched  upward  parallel  and  lying  free  upon  the 
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Fig.  19. 


Pio.  20. 


Fio.  21. 
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couch.     The  I^s  are  kept  in  a  horizontal  position  without  any  support,! 
from  this  they  are  elevated  to  a  vertical  position,  strongly  exercising 
abdominal  muscles. 

Fig.  22.  Stretch  knee  stride  standing,  trunk  backward  bending.— 
the  stretch  knee  stride  standing  position  the  heels  are  together,  the  ki 
separated  from  fourteen  to  eighteen  inches,  the  thighs  extended,  and 
arms  extended  upward  and  jiarallel,  the  hands  never  being  approxinu 
nearer  than  the  distance  between  the  shoulder-joints.  In  the  bending  ba 
ward  the  trunk  is  slowly  flexed  backward,  while  the  thighs  still  remain 
the  extended  position,  so  that,  although  the  muscular  action  is  greatest  u 
the  psoas,  iliacus,  and  abdominal  muscles,  the  flexion  is  confined  entirely 
the  lumbar  region. 

Fig.  23.     Feet   fixed,  wing  sitting,  tnmk  backward  bending. — ' 
feet  are  fixed  under  the  lowest  bar,  both  entire  lower  extremities  are 
tended  and  resting  upon  the  floor.     The  arms  are  in  the  wing  position, 
back  extended,  the  scapulse  fixed  backward,  the  neck  extended,  the  chin 
tracted,  and  the  eyes  fixed  forward  and  upward.     The  body  is  slowly 
alternately  bent  backward,  and  again  elevated  to  the  horizontal.     This 
sit  ion  is  one  of  the  most  important  abdominal  movements,  exercising,  a 
does,  the  abdominal  muscles,  and  producing  a  reflex  stimulating  action  uj 
the  abdominal  viscera. 

Fig.  24.  Feet  fixed,  arms  stretch  sitting,  trunk  backward  falling 
The  feet  are  fixed  under  the  thiixl  bar  of  the  "  ribbed  chair,"  *  h< 
together,  the  toes  rotated  outward,  the  lower  extremities,  trunk,  and  ai 
extended,  and  the  arms  and  trunk  maintained  in  a  horizontal  position.  1 
effect  of  this  exercise  is  the  same  as  that  of  the  preceding,  except  that  i 
more  intense. 

Fig.  25.  Stoop  falling  position. — ^The  body  is  supported  by  the  ha 
and  feet  resting  upon  the  floor.  The  whole  body  is  held  rigid,  the  h< 
together,  and  the  hands  separated  the  width  of  the  shoulders  and  f 
nated  and  adducted.  The  body  is  alternately  depressed  and  elevated 
the  flexion  and  extension  of  the  arms.  This  movement  expands  a 
enlarges  tlie  thorax,  develops  the  arm  muscles,  contracts  the  abdomi 
niiisc^lcs,  and  strengthens  the  extensors  of  the  legs  and  feet.  It  is  a  cc 
binetl  respiratory  and  abdominal  exercise,  and  correctly  taken  it  may 
considered  one  of  the  most  stimulating  and  strengthening  movements 
the  development  of  the  entire  body. 

Fig.  26.     Horizontal  stoop  falling  position. — This  is  identical  with 
preceding,  except  that  the  feet  are  elevated  and   supported  in  a  posit 
horizontal  to  the  body. 

Fig.  27.     Reverse  stoop  falling  position. — This  is  the  same  as  the  p 


1  The  name  given  to  a  Swedish  apparatus  consisting  of  a  number  of  horizontal  1 
arranged  about  eight  inches  apart,  one  above  the  other,  from  the  floor  nearly  to 
ceiling. 
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hut  with  the  fei't  clevatHl  iilntve  tlie  horizontaL     The  effect. 


ih 


til. 


'iglit  of  the  b<xl\ 


itt^nsihtti,  Irx*;i 
pcinecl  u[Min  the  api>er  extremilies. 

Fig,  2^.  Amis  IxMit,  supjMirt  falling^^  k'^  elevating:. — The  tx»dy  ih  suj>- 
farted  upon  the  flexetl  arms,  the  liuutts  heing  fixed  a^ujaiost  a  )iunzc»ntal 
htur  waist-high.  The  body  is  mclined  downward  and  forward,  vv  ith  the 
bedft  itstitig:  ti|Min  the  fliior.  The  legs  are  alternately  elevated  and  depressed. 
Fig.  29.  Fuut  tixet!,  stret^^h  halanet?  standhig,  trunk  tsideways  bend- 
h^. — The  |>erstun  stnndhig  upon  one  lejy^,  the  other  foot  i^  sejaniteil  alioiit 
half  a  yard  aud  fixed  at  about  twelve  inehes  from  the  floor.  The  arms  are 
extefidKl  jiaralh'l,  and  tlie  trnuk  is  flexe*!  laterally  to  the  side  opiMisite  the 
fixed  foot.     Thes^  flexions  are  then  alternated  by  eiiau^inii^  the  iwt. 

Fig.  30.  Arms  \wnU  trunk  turn,  stride  standing,  arm  extending, — 
In  ihiji  jjoeitioii  the  fingers  are  elose  together,  the  hands  slightly  flexeil, 
tlie  anu!^  tlex<.'d,  and  the  hands  fixtnl  to  the  tip  td"  the  shoulder,  the  ehest 
expanded  and  the  scapulae  retraett^J,  the  feet  separated  about  fourteen  to 
cigkteisci  inches  to  fix  the  hips,  while  the  upjH*r  part  of  the  trunk  is  rotated 
a  i^ttafter  of  a  eiix-le  first  to  one  side  and  then  to  the  other.  The  nniiion  is 
to  extend  llie  arms  upward  while  in  this  rotated  position.  It  may  be 
repealKl  four  to  eight  times  eaeh  side. 

Fig.  31.  Half  stivtrh,  half  su]>port,  side  fallings  legs  elevatiug.^This 
pceiticio  ig  taken  by  suj>p(»rting  the  entire  rigid  bculy  with  one  hand  upon 
the  floor,  proaated  and  addueted,  and  the  side  of  one  foot.  The  other  arm 
ii  extendeil  upwanl.  The  nnwenient  eonsists  in  elevating  the  npper  leg 
aod  then  approximating  it  to  the  uther.  This  movement  is  perfurnuJ  from 
botli  sides,  as  it  strongly  exercises  the  lateral  muscles  of  the  trunk. 

Fig.  32.  Sideways  hanging  jwsition. — The  hands  are  sepanited  about 

Ane  feet  and  fixe*!  upon  tlie  bars  so  that  the  lowest  one  is  one  yanl  from 

the  flocir.     By  maintaining  this  grasp,  aud  by  exerting  a  strong  TOntraetion 

of  liie  upper  lateml  trunk  museles,  tlie  legs  are  liftal  sideways  upward  to 

a  horixontal  pj&ition.     As  soon  as  the  exact  position  is  secured,  the  iinit  are 

ilowly  lowered  to  the  floor  and  the  movement  repeated  upon  the  opp*jsite  side. 

Ling  designates  this  as  the  most  difficult— the  final  position — of  his  sys- 

|fm  of  school  gynina*5tics.     It  is  genendly  undertaken  only  by  b>ys,  liecause 

Ii1m>  n-latively  heavier  lower  exti'emities  and  weaker  lateml  trunk   mus<*les 

Ittf  girle*  rrnider  it  much  more  difficult  for  the  latter  to  jierform. 

Fig.  33.  Jumping  in  hcio;ht  on  the  place. — This  exeretst^  can  Ik?  intro- 

Idi44^*d  by  heels  rising  aud  knees  iKuding,  in  whieli  we  have  four  counts, 

— IkvU  rise,  1  !  knee  bend,  2!    ktiee  extend,  3  !  heels  sink,  4  !     lu  the 

jfirti    *  •  add  one  more  f^nuit, — 5!  in  which  the  jumping  is  pcrfurincd 

rd  «-onnt  by  a  sudden  eifint  of  all  the  extcns<»r  ouisclew  of  the 

'  extremities.     The  botly  de^t^ends  u]xiu  the  tiptoes,  heels  together,  and 

»t   knwp*s,  the  trunk  in  u|>right  position.     To  render  the  piisitiuu  easier, 

ami-^  ti.iv^  !"•  lif\<xl  mouieutarily  from  the  side  and  depresiied  in  the  third 
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P!g.S4.  Rnnuing  jump. — The  running:  is  rommeneed  by  one  step  for- 
ninl^  I !  the  other  foot  extended,  and  the  jump  aeeomplished  and  termi- 


FxG.  ai. 


\\rs'  bringing  the  feet  together,  2!  Tlie  \miy  will  desccnul  in  Iieelj* 
%  knees  heiiding  p»s»tioii,  in  which  the  trunk  will  reniain  upright, 
s  exteijftiou,  3  !  lowering  of  the  heel8,  4  I 


Fio,  32. 


These  niovt*ment6  may  \ye  rendered  more  comptic*ate<l  by  addhig  more 
"^^^^aml  cither  nllcnving  the  childreD  to  count  for  themselves  or  omittiag 
^lif  o>uuting  alu>gcthen 


liii 


X. 


* -~»^.U--- •  !i."  L  *      1.1    'iiai;:istfr  'i-cifr  die 

"     ,^^  -•  -:-     -.-.  .rZ.    '■-    ir^    ir«V:ir^L    lilt:    ai!t!k 

(^S^        '''"   • -'  '..»>■• -^'iini'-^    '-di'k,  :iitr  irrxu*  and  . 
•.^—  M  --r    •-  T-r-  •rr  cur'lj  i»=x-?*i.  uii  tfae  I 

\%  r.  T-i  i.-*^— .     P:.>  :««ii-iva  s  nuiinxained  fcr  a 

I 

'        .  i  T:.>   an  :«r  ^iz:^^  E&.<n&  di-mplk'a&ed  noC  obIj' 

{/.^       ;      •  ^    •,.">■  :   ■  --vt:::..-  :r.r  r«ir.  F-ct  aL?«j  by  ii^.^neagiiig  the 

'-''       ^    ,  ^  /  i-riiTir.    :' :--  J -"J p-    Ani.-chfjr  ni«  JiA.^atiiOof  h^h 

•'  I  f  j  :r.ip:r.j  :-  :-:niic;ir  •iurin:^  the  jump.  »•>  diflt  die 
tpAy  p/riir^--  a  .iuartrr  lif  a  ^inJe  or  in*.»re  in  its 
H'.jiiZ,  If  rh-r  hiLrh  jrimp  is  made  tnim  a  h^:lier 
Vr  a  l'>'*-er  kvrl.  thi*  al^^*  in«.^pea*<  the  JidSctilty. 
F[j:.  :>5.  VauItiHir. — The  bar  ma?c  l^  fixed 
aU.'i:  v\'a:*t-lii^:h.  The  hamU  arv  pla<\:fl  ii|H^n 
ili'r  iij»j.»r  ^iirtair-  •>f  the  ^<lr.  1  !  A  short  double 
:>[>rin:Z  i^  taken,  aud  the  body  is  elevated,  and 
nrrM  ii|><m  tlir-  rigid  arms  and  bar.  2!  The 
•  haii'l-  an-  chan:r'«I  torward  under  the  bar,  3  !  The 
van  It  in.:  over  the  tar  i»  performed  by  diangiiig 
rhr-  \Ki\iuiffhn\if  UkIv  by  ri'-.xiiiL^  tlif  kiu-r-^  ami  liendiiig  the  brdy  forwud, 
-',  tli;jt  It  i-  hi-ou'/lit  to  til'.'  oth'-r  :ri«le  of  the  liar  in  the  &1I  hanging  posi. 
tion.  i'',\\',\\fi\  \ty4'lt'vn\\\v^  tli'*  l-nly  to  rrtn-tili  an-h  standing  position,  4! 
TIjI-  )Kf-itiori  I-  in\i¥-<\  to  «tn-t''li  :-t:iii(lin^  {xisition,  5  !  and  ground  standing, 
ami-  «!•» Ml  |io-itioii,  0  I 

'I  |,r.  /-xr  iv-iw-  may  U?  rrrnl«n-il  nion-  rliffii.-ult  by  loweriu;;  the  bar. 
TIm  I'*!  low  ill'/  ''i;.'!!!  «\vni^«-.  an-  H-lct-titl  fnim  among  all  those  included 
in  til'-  -y-t«rij-  of  IJiiir,  a^  Ix-iiiir  \*\*iil  ]H»sitions  exenMsing  together  all  the 
niii.<  |<-  r,f'tiic  UmIv.  Ka«li  oii"  tak^ii  to  its  full  extent  stimulates  especially 
tJM'  riiriilati'Hi,  n-.|Mnit.ioii,  ami  (li;;(*stivi'  i>r«nins,  as  well  as  strengthens  the 
iHivoii-  -y-i«iij  IhiiIi  (iin-ftly  luul  n-tlrxly.  Taken  together  they  may  be 
r-oii-.i(l<n<l  :i  -.y-f<-iri  in  tlHin-<lv<--,  sin<v  tiny  include  exercises  for  even* 
niiisrl(!  in  tin-  Ii'mIv. 

i'liolo.  \'I.  N«rk  r»-t  >tan<lin;r.  heels  risin^r. — The  wing  standing,  heels 
ri.Hiii«r  |)ositioii  is  a^nniKd  IVoni  the  iirst  i)as<>  (standing)  position,  but  the 
iiiind.'^  are  fixed  at  the  jil|)<^,  thr*  thnniiis  haekwanl,  and  the  fingers  firmly 
flexed  about  the  waist.  The  eliviws  ar(>  |)(»int(Hl  out  sideways  backward. 
Ill  the  heels  risin;:  po-itioii  the  heels  an>  elevated  as  high  as  possible,  SO 
that  the  person  stands  on  the  tij)s  of  the  toi*s. 
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The  muscles  exercised  are  the  followiug.     Position :  wing  standing. 
Muscles  :  the  deltoideus  and  supra-spinatus  lift  the  arm  (upper  part)  hori- 


Fio.  86. 


zontally.  Flexion  of  arm :  biceps  brachii ;  brachialis  anticus ;  spinatus 
longus ;  pronator  radii  teres ;  flexor  carpi  radialis ;  flexor  ulnaris ;  jialmaris 
longus ;  flexor  digitorum  sublimis.  Pronation  of  hand  :  pronator  radii 
tores  ;  pronator  quad  rat  us  ;  flexor  carpi  radialis ;  pal  maris  longus  ;  flexor 
digitorum  sublimis.  Fixation  of  arms  and  hands  to  the  hips  :  pectoralis 
major;  latis.simus  dorsi ;  teres  major  et  minor;  subscapularis.  Heels  rais- 
ing, extension  of  feet:  gastrocnemius;  soleus ;  plantaris;  flexor  digitorum 
communis  longus;  flexor  longus  pollicis;  til)ialis  posticus  ;  peroneus  longus 
et  brevis.  Extension  of  leg  :  rectus  femoris ;  vastus  externus  et  intemus ; 
cruralis.  Extension  and  rotation  outward  of  thigh. — Extensors:  gluteus 
nmximns,  melius,  et  minimus  (posterior  part);  obturator  intenms;  gemelli ; 
quadratus  femoris;  biceps  femoris  (the  long  head);  semitendinosus ;  semi- 
membranosus. Rotators  outward:  adductor  longus,  brevis,  et  magnus; 
gluteus  maximus  et  mcdius  ;  psoas  major ;  iliacus ;  peetineus ;  pyriformis; 
obtumtor  internus  et  externus  ;  gemelli  ;  (juadratus  femoris;  biceps. 

By  taking  the  wing  standing  position  the  upper  jmrt  of  the  thoiuz 
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)»  eieviiuti  and  fixed,  the  chest  is  expanded,  the  liin,i::s  are  iuflaied,  and 
tbepRVSorL*  on  the  hvari  and  gi^eater  ljl«xKl-vetvseld  diiiiiiii.sliedj  tlKreby  pix>- 
imng  increiiscd  oxygenation  and  increased  circulation  oi'  the  bloixl.  The 
iriiigilftiidEn-.  '  -►n  aim  fixt»s  the  hips.  The  hri'ls  raising,  alternately 
pgfcrmwlt  ^t  -  the  eiix*nlation  in  thi^se  parts, —  fliiisbes    the    parts, 

m  to  §}i€ak, — drawing  the  blcMKl  from  the  hnid,  depleting  the  brain^ 
tod  pre%'€*Dting  **co]d  feet/*  Tins  alternate  niuvemeiit  also  increases  the 
fiTiftion  of  the  gynovinl  tlnid,  preventing  stiff  ankle-joints.  This  move- 
meot  may  lie  repeat eil  Jen  to  twenty  times. 

Photo,  VI L  Neck  rest  standing,  trunk  change  turning.  —  In  the 
iipck  rest  position  the  arms  are  lii\tN:i  npward  and  the  hamls  rest  behind 
die  neckf  with  the  tips  of  the  fingf'rs  tonehing.  The  wrisl-joints  are  ejt- 
loidedy  the  elbow  is  flexed,  and  the  arms  are  alKhicte*!  «<>  that  the  elbows 
9M^  directed  outwanl.  The  stiipnlre  arc  fh^awn  liackwaixl  ;  the  nc^-k  is 
extalded  and  the  ehiii  retnicttiL  In  I  he  trnuk  change  tnrniug  the  hips  are 
fixed,  m  thai  the  turning  is  confined  to  the  upper  pait  of  tlie  trunk  only. 
In  the  lower  extremities  the  knees  are  extended,  and  the  heels  ai*e  kept 
iDipther,  with  the  feet  at  a  right  angle. 

Muscles  exercised :  in  the  position  neck  rest  standing  tlic  smpida?  are 

■Ibted,  the  arms  are  lifted,  the  weight  of  the  forearms  bends  tlicni,  and  the 

1%  are  pronated  ami  fixed  to  the  head  by  the  muscles  of  the  scafiuhe. 

Mnnelts:   levator  scapula?;    rhomboideus ;    trapezius   (upin-r   and    middle 

pan).     In  turning  the  trunk  the  whole  ^'muscle  Hpiniie^  is  in  etjntraetion, 

llii6A*leii:  the  [Kt'tomlis  major  and  iutereostales  iuteruns  on  tlio  right  side 

reontiiieted  in  tlie  same  spind  lineastlie  pectoralis  minor,  serratus  anticus 

major,  and  intercostales  extermis  on  the  left  side;  the  iihliquus  abdominis 

cstcfniii  on  the  right  side  is  contracted  in  the  same  line  as  the  obliqnus 

iUammis  inlenms  im  the  left*     All  these  muscles  wt»rk  together  or  turn 

the  side  forwaixl ;   nn  the  back  from  the  other  shoulder.      JIuscles :    ihc 

mfrri'pr  jmrt  of  the  traiM^-zius,  latissimus  doi>?i,  serratus  posticus  inferior  in 

tb  foine  line  as  on  the  opposite  side,  multiiidas  spiutu  and  intercostalca 

ntemui.    The  direct  muscles  of  the  trunk  and  abdomen  are  also  mt>re 

8rlpai  in  action,  some  concentrically  and  others  ecceutrii-ally. 

Till*  |Kisiti«m   nwk  rest  standing  has  the  same  influence  as  tlie  stretch 
«*odini»,  fxt-cpt  that  it  afflicts  all  portions  of  tlie  chest, 

Tbe  tnnik  eliange  turning  cxercnses  the  Hpiral  mmcles  of  the  trunk, 
•ftding  jmrtienlarly  the  vena  cava  inferior,  and  therel>y  stimulating  the 
^Uttgeof  the  venous  bh>od  to  the  lungs.     This  may  l)e  ptvrlbrmed  from 
^X  Ui  u*ti  times  utHin  each  side* 

Photo.  VII L    Stretch  standing,  trunk  si<levvays  l>ending. — The  stretch 
•Mwliiig,  tnmk  sideways  bending  is  taken  from  the  stretch  standiug  iK)si- 
,  iu  which  {>osition  the  arms  are  extended  parallel  upward,  with  the 
lfiniightf*ne*1.     Tlie  head  is  extended  and  the  chin  retracted.     The 
bending  is  accomplished  entirely  by  the  hitcral  trunk  muscles,  the 
I  aiiil  arms  i-eniaining  in  tlie  stretch  standing  p^isition. 
Vol,  IV,— 21 
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Muscles :  extensors  of  hands  and  arms,  rotators  of  scapula,  eecei 
action  of  the  muscles  of  the  convex  side  of  the  bending  body ;  the  muc 
of  tlie  bent  side  remain  nearly  passive,  as  the  bending  is  mostly  proda 
by  the  weight  of  the  body  after  the  first  motions  are  started  upon 
same  side.  Extension  of  the  fingers :  the  extensor  digitorum  commui 
interossei  interni,  adductor  poUicis,  and  adductors  of  the  fingers.  I 
tensors  of  the  hand :  extensor  carpi  radialis  longior  et  brevior ;  extensor  C8 
ulnaris;  extensor  longus  pollicis;  extensor  digitorum  communis ;  exten 
indices  proprius ;  extensor  minimi  digiti  proprius.  Extensors  of  the  an 
triceps ;  anconeus,  also  some  of  the  extensor  muscles  of  the  hand  ;  extec 
digitorum  communis.  Rotation  of  the  scapula:  serratus  anticus  m\ 
and  trapezhis.  Flexion  of  the  trunk  :  multifidus  spinse  and  interspins 
Sideways  bending :  intertransvei'sarii ;  transversus  abdominis ;  quadn 
lumborum  ;  obliquus  abdominis  intemus  et  externus. 

The  intention  in  assuming  the  stretch  standing  position  is  not  onl; 
stimulate  the  upper  part  of  the  thorax,  but  also  to  increase  the  effect  of 
trunk  sideways  bending,  alternately  performed,  upon  the  liver,  the  pc 
system,  the  spleen,  and  the  abdominal  contents  generally.  This  moven 
may  be  repeated  from  three  to  six  times  on  each  side. 

Photo.  IX.  Stretch  stride  standing,  trunk  forward  bending. — In 
trunk  bonding  forward  the  correct  stretch  stride  standing  [X)sitioD  is 
assumed.  For  the  stiTtch  standing  position  see  Photo.  VIII.  In  the  st 
the  feet  are  separated  about  eighteen  inches.  In  the  bending  forward 
hands  remain  in  a  position  parallel  with  the  head.  The  bending  is  ; 
formed  by  the  flexion  of  the  entire  spinal  column.  The  knees  must 
extended,  and  the  balance  be  maintained  by  a  powerful  action  of  the  < 
muscles.  Bending  the  body  forward  sufficiently  to  touch  the  hands  to 
floor  can  be  accomplished  only  after  long  practice. 

Muscles  exercised  :  in  assuming  the  stride  standing  position  the  mui 
exercised  are  the  adductors  of  the  supporting  thigh  and  the  abductor 
the  limb  that  is  moved  sideways.  The  firat  motion,  bending  the  trunl 
performed  by  the  flexors  of  the  abdomen.  After  the  bending  is  started 
weight  of  the  body  increases  the  motion,  and  (the  stretching  muscles) 
extensors  for  the  back  as  well  as  the  ligaments  keep  the  body  from  fal 
forward. 

Flexors  of  the  abdomen  (or  the  trunk)  : 

{rectus  abdominis ; 
obliquus  abdominis  externus  et  internus ; 
psoas  major  et  minor. 
ipectoralis  major  et  minor ; 
serratus  anticus  major ; 
transvcrsalis  abdominis. 
Extensors  of  the  trunk :  trapezius;  rhomboideus,  latissimus  dorsi ; 
ratus  posticus  sujxirior  et  inferior;   extensor  dorsi  communis;  multii 
spinse ;  quadratus  lumborum  ;  levatores  costarum. 
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Qte  :  fibrc>rartilagiiios  intc^rvertobrales ;  ligamentum  longitudinals 
ligamcnta  subfluva;  ligameiita  intort^piiialia  et  ligitiUL'ntuiu  luiohte} 
am  apiciim  ;  ligamcnta  traiisversaria, 
TTic  stretch  standing  p<jsition  has  bt^en  already  desenbc?fl,  but  Ijaving 
icm  in  the  trunk  Inrnding  forwaixl  i^tretdies  the  must'les  and  makes 
njH>n  the  eimilati<ju  of  tbe  blootl-vt'Svsels  of  the  Bjiiiial  eord,  and  by 
JtMP  alternate  flexion  and  extension  the  blood  is  fori^ed  into  and  out  of 
Teasels  of  the  brain,  thereby  renaoving  tlie  venous  blood  and  replacing 
with  frefili  arterial   bhxxl.      This  has  a  i?trengthening  and  stimulating 
upon  the  brain-substiince  and  the  spinal  eord,  as  well  as  upon  the 
ii€r%'oiis  g)'*«tem  to  its  fine«?t  ramifiefitions. 
Pboto.  X,     Half  stretch  walk,  standing  poi^ition* — In  the  half  stretch 
t,  standing  position,  the  left  arm  is  extondetl  forwaril  and  supinated,  and 
right  arrn  extended  aud  pronated  downward  and  backward.     The  left 
ui  flexed,  and  a  great  portion  of  tlie  weight  of  the  lx*dy  is  thrown 
it,  by  which  action  the  extensors  of  the  left  leg  are  put  into  very 
Ting   concent ric  exercise.      The   right    leg    is   extended    backward    and 
ttd,  and  is  assisted  in  maintaining  this  position  by  the  ileo- fern  oral 
at.     This  position  may  be  retained  from  one  to  two  minutes, 
5Iii!*clcs  exercised  :  extensors  of  back,  legs,  and  arms.     Right  arm  pro- 
and   moved   backward   by   latissinms  dorsr,  rhomboidcus,  trapezius 
Ik*  and  inferior  part). 
By  taking  tliis  position  any  nodne  strain  upon  the  aMominal  organs  is 
atcd,     Tbe  intentiim  of  the  e\erci,se  is  to  stimulate  the  back  musckfl 
II  a»  the  cin^ilation  to  the  spinal  cord. 
Plioio*  XL  Stretch  walk,  standing,  trunk  turning  position,— This  posi- 
'rnm  the  half  stretch  walk  (Photo.  X.)  in  both  arms  being  ex- 
,iduf  one.     The  lower  extremities  are  both  in  the  siime  position 
in  Fhiito,  X.     In  the  turning  the  arras  must  remain  parallel  to  each 
r,  ttiwl,  as  the  weight  is  supjwrted  entirely  npon  tbe  flexed  knee,  the 
Dniing  ifi  tM)nfinetl  to  the  upper  part  of  the  trunk. 

Miifii^i'S  cxennsed  :  by  ihv  |3osition,  see  Photo,  X. ;  by  the  ttu-ning,  ?ee 
?hfii«.  VIL 

T*  it  ion  taken  to  its  ft  il  lest  extent  has  at  the  f^ame  time  the  strong- 

n|M»n   the  respiration,  circulation,  and  digestion  of  any  single 

in  gy m mist ie,%  and  has  a  beneficial  reaction  upon  tbe  entire  nervous 

Photo,  XIL  Yard  walk,  fall  standing  jKisition. — Tliis  position  differs 

the  half  stretch  walk  (Photo.  X.)  in  the  position  of  the  arms,  which 

!  horizontally  both  in  the  same  line. 

A.  .  v..  ,  cxen-isinJ  :  the  deltoideus  and   infraspinatus  lift  the  arms  hori- 

Dtally ;  the  scaj^idie  are  fixed  backwartl  by  the  rh(jmlHjidensand  trapezius 

|fIiilMJ^*  part)*      For  muscles  exercised  in  the  walk  forward,  fall  standing 

^  -rs  <jf  liack  and  h^gs),  see  Pliotos.  X.  and  XL 

Mg  and  flexing  the  arms  alternately  in  a  horizontal  plane 
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has  an  expanding  influence  upon  the  che&t,  stimulates  tlie  respimtion 
develops  the  arm  must4ps. 

Photo,  XIII.  Strett'h  standing,  heels  risings  knee  bending. — The  arm^  ^ 
are  stretched  up  parallel,  the  fingers  closed  and  extended,  the  shoulder^r^ 
back,  tlie  iiwk  and  haek  extendwl,  the  kne(\s  hcnt  sidcway!:^  and  outwartllw^ 
rotatetl,  and  the  heels  close  and  liJletl.  This  exereiiae  inHuenees  the  ejcten— ^ 
sor  muscles  t>f  the  bxly  and  expands  the  luoga,  and  is  good  for  ^rengthen—  * 
ing  the  spine  and  the  nervous  system.  For  the  mu.s<.Ies  exereisedj  scc^fi 
figures  describing  arm  stretching  and  heels  rising,  Knc^  bending,  thc:^ 
flexors  act  in  the  bending,  then  tJie  extensors  resisting  are  brought  intc:^ 
action   and   are   mainly  exercised  ;   these  latter   muscles   are  the   glnten&3£^ 

maximus  and  tlie  glutens  minimus  (three  glutei),  pyrifonnls  interuus,  serai 

nieml>ranusiis  and  seini-tendinosus,  and  alxloetor  magniis. 

Fhi/mnl  Devclopmenl  in  the  Treatment  of  Dmme  and  Deformity. — MosJMb 

of  the  aflection^  benefited  l>y  the  movement  cure  are  of  the  chronic  tY|3e 

and  require  lor  the  most  part  the  second  or  duplicatetl  variety  of  exercises 

In  the  majority  of  these  diseases,  too,  what  is  required  is  to  restore  an<X. 
develop   the  entire    t>fxly  :    in  other  wotxls,  their  cure  invijlves    the  vitaT 
principle  of  physiwil  culture, — the  acquirement  and  preservation  of  health. 
In  addition  to  this,  in  others  it  will  lie  necessary  to  i>erform  certain  sjjccifie 
exercises  intended  to  stimulate  and  restore  directly  the  atfecteil  region  or 
organ.    These  net*d  not  here  be  de-seribed  in  full,  as  they  have  already  been 
given  in  more  or  less  detail  in  other  jmrts  of  this  work. 

In  omsidering  the  subject  of  movements  in  their  particular  application 
to  children,  the  employment  of  such  appamtus  as  duml>bcllB,  Indian  clubs, 
chest-weights,  rowing-machines,  etc.,  must  not  Ix^  overloc^ked.  The  length 
of  this  article,  however,  will  not  permit  of  their  description  in  a  pmjjer 
manner,  so  that  those  interested  are  referrcHl  to  the  excellent  writings  of 
Maelaren,  Sargent,  Biakicj  Kalfc,  Ball,  Dowd,  Oswaldj  Schaible,  and  others, 
Nor  must  the  subject  of  passive  and  active  movements  by  means  of  the 
beaut ifully-constructcil  apparatus  emj*loytM:l  at  Baden  Baden  and  similar 
results  be  slighted.  These  systems  possess  a  voluminous  literature  of 
their  own,  and  are  neither  specially  adapted  for  eliildhwMl  and  adolescence 
nor  properly  to  be  considered  within  the  limits  of  this  article. 

In  conclusion,  attention  may  again  h^  dirtMi'ted  to  the  tendency  to  de- 
velop some  parts  at  the  expense  of  others, — the  lower  exti^mities  of  runners, 
the  back  and  forearms  of  rowing  men,  etc., — and  to  the  necessity  of  io- 
slsting  as  far  as  possible  upon  the  complete  development  uf  the  b(xly ;  in 
other  woixls,  emphasizing  the  statenieut  of  Dr.  Parkes  that,  when  a  single 
muscle  or  group  of  muscles  is  exercised  to  too  great  an  extent,  these  after 
growing  to  a  great  size  begin  to  waste,  which  does  not  seem  to  be  the  case 
when  all  the  mmdes  of  the  body  are  cxerdaaL 
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MASSAGE. 


By  WILLIAM   A.  EDWAEDS,  M.D. 


Massage,  from  the  Frencti  word  mamef\  WtevnWy  meanfi  knead iiior^  but 
to  iu  application  of  tt»-day  it  denote.^  tiic  comninnication  of  motion  to 
the  tiseucs  from  an  i.^xtemal  source*,  in  itmtradistinction  to  the  vaii'ous 
fiiovcments,  Swedish,  hjcaliztn:!,  and  iTuicNlral  |rym nasties*  The  latter  terms 
B.t^  iijscd  to  designate  motions  of  the  entire  limb  or  limbs  or  of  tlie  trunk 
til  rough  the  joints. 

Historical. — The  applieation  of  massage  to  mctlieine  is  of  ancient  date  ; 
•  orfced,  as  Weiss  and  Ritterfeld  tell  us,  dueumentiirv  evidence  shows  that 
*^e  Chinese  ree*jgnize<l  its  import^mee  three  thousiiud  years  l)efore  onr  time, 
^r%i]  that  remarkable  book  of  the  Hindoos,  the  iSuJiruta^  contains  des<jrij>* 
^'■cjiis  of  mechano-thempy ;  the  Brahmins  continue  even  up  to  the  present 
^**De  rhe  raetlnxl  that  was  in  use  thousands  of  y«irs  ago.  The  Chinese 
Mictions  of  ceoturies  ago  present  ilhistmtiuns  which  show  clearly  the 
nTeetrieis  of  the  ideas  of  the  Chincw  physieians  at  that  time  concerning 
jre  and  mttiical  gymnastics,  Dtihahle  informs  ns  that  the  schools 
^^ti  established  liave  bc*en  maiotainetl,  until  now  they  form  part  of  the 
^^^^•ibr  enrricubmi  of  tlie  cibieated  Chinese  physician,  and  that  it  was 
•••^ibably  from  the  HtndtHjs  and  Chinese  that  the  Greeks  and  Romans 
^'^tained  tlielr  information  on  masso-therapeuties.  It  was  not  until  the 
»itc»riial  disintegration  of  the  Empire  had  commencetl  that  Rome  introduc^ed 
*-»e  brutal  exhibit  of  her  eintis  sjiorts  in  place  of  the  raiire  refined  exercises 
fr*>m  her  Grecian  neighbors;  and  finally  the  Cbristiauity  of  the 
licldle  Ages,  in  abolishing  all  Roman  customs,  made  no  exception  of 
*'?«chano-therapy,  which  constxpiently  Jell  into  disuse  until  about  1680,  when 
^itvHi  i-alh^il  atienti(»n  ti*  its  peculiar  virtues.  lu  1740,  Fuller,  in  England, 
lAisheda  little  work  which  attracted  much  attention,  and  which  api>ears 
liave  l>*?en  the  tnrning-|K>int  in  a  revival  of  the  po|inlarity  of  massiige, 
the  works  of  Borner  and  Gehricke  (1748)  appearc^l  in  rapid  suix-e^^sion^ 
*«illowcd  in  1781  by  that  of  Clement  Josc^ph  Tiasot,  later  by  those  of  Bar- 
^««atand  the  two  W^elieis,  ami  by  John  Pngb's  (1  794)  ti^atise  on  the  science 
^^  tnuaenlar  action,  which  in  turn  was  fulhAvttl  by  Barclay^s  Edinburgh 
-WoTk  (IBOg),  '*  The  Muscular  Motion  of  the  Human  Body;'*  which  Schreiber 
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(1887)  coDsiders  wortliy  of  ^|K'ciiil  coniiuciMlation.  Balfmir  addod  liis  Ustij 
iiiony  Id  1819,  aud  Pnivaz  in  1S27  ;  but  ihe  greiitest  advani^e  was  made  b* 
Blache  in  1855,  and  by  Ling,  whose  work  at  the  Ceutral  Institute  ot 
Gymnastics  at  Stuckhnhii  extoadtJ  iVom  1806  milil  his  death  iii  1839. 

8chreil>cr  ti'Ils  ua  that  tii€  mmiber  of  magazine  articles  and  i>aniphleti 
from  all  sources  up  to  1874  range<l  from  one  tu  four  a  year,  inercasioj 
in  18711  to  uinetecn  publieatious  iu  various  languages :  this  int-reas 
deni  oust  rates  the  geneml  interest  iu  the  subjeet  that  was  awakening  in  th( 
entire  medieal  world.  Most  of*  the  larger  cities  have  ei^^cted  institute>i  fc 
sanitary  gymnastics,  and  iu  the  liLst  few  years  it  has  won  for  itself  a  plao 
in  all  the  staudani  works  on  therapeutics  and  general  uiedicine. 

Effects, — Tile  etlk^ts  of  uiassji^e  or  n*echanieal  movenieuts  may  t 
projjerly  considered  under  two  subdivisions,  (a)  primary  anil  (6)  secondare 
Under  the  former  we  attempt  the  removal  of  exudates,  extravasiitionj 
vegetations,  and  adhesions;  under  the  latter,  stimulation  of  the  miisculf 
and  nervous  system  by  iucrcasing  the  circulatiou  and  setting  on  ftxjt  cell 
changes  and  metamorphosis  of  tissue, and  furthermore  directly  alfeeting  tb 
prtxjcss  of  general  uutritioUi  The  elTect  of  centri[»eta!  stroking  of  th 
body  is  to  increase  at  once  the  rate  of  flow  of  the  lymiihatic  and  the  venoii 
ciiX'nlation  iu  the  part;  this  has  been  demoostmte^l  beyond  j>cradventiiB 
by  Von  Moseugeirs  well-known  experiments  upon  the  effect  of  massag 
in  causing  abs*jrptiou  fnmi  about  the  joints.  This  observer  injectei 
finely-levigated  black  ludia-iuk  into  the  joints  of  rabbits,  and  those  joial 
which  were  6ubjt*<'tt^  to  miissage  showwl  a  progressive  diH^-reasc  in  siflf 
while  the  others  reuuiinci]  large.  After  death  the  India-ink  was  found,  il 
those  limlis  which  had  been  manipulated,  scattered  through  the  thigh  and  a 
lunnerous  foci  iu  the  areolar  tissue. 

Classification. — We  adopt  tlie  classification  of  Mezger,  which  is  genei 
ally  accepted  to-day, — viz.  :  1,  effleurage  (stroking) ;  2,  frictions  (friction) ;  3 
petrissage  (kucading) ;  4,  tapotemeut  (percussion).  The  first  nuini|>nlatiot 
consists  in  stroking  with  the  |>alm  of  tlio  hand  or  its  radial  bortler,  o 
with  the  tips  of  the  fingers,  or  w^ith  the  thumb  alone,  and  the  force  applid 
may  be  the  gentlest  possible  or  the  heaviest  pressure  made  by  i-einforeini 
the  operating  Imnd  with  the  other  laid  on  top  of  it.  Where  deeji  effcM^t  i 
desired,  as  the  removal  of  exudations  in  the  tendons  or  the  intermus^'ula 
tissue,  the  thumb  or  several  fingers  are  used,  the  tips  being  held  nearly  jjct 
pendicular  to  the  surface*,  and  the  degree  of  penetration  is  dependent  U|XM 
the  amount  of  pressure  exertetl.  Wlien  working  in  bony  i-egions,  f>uly  mod 
erate  pi^essure  must  be  used  ;  when  concerned  with  large  muscular  uiassei 
the  fleshy  cushions  of  the  palm  of  the  hand  must  be  brought  into  n'cpiiai 
tion,  and  the  patient  so  placet]  that  the  masseur  can  Ik*  aidtnl  by  the  weigh 
of  the  upper  jjart  of  his  trunk  in  giving  foi'ioe  to  the  stroke.  As  a  ruk 
the  strokes  are  to  be  made  centriijctally, — that  is,  t<j\vards  the  central  orgai 
of  the  circulation ;  iu  (XTtain  mre  cases  this  rule  may  be  disregarded,  am 
the  direction  of  the  stroke  may  be  ceutrifugal. 
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FrietioD  consists  in  the  use  of  the  thumbs  or  the  tips  of  the  fiiigor.'^  in 

strongs  forcible  ciivular  rubbiugs,  followwl  by  eeutri petal  stroking.     The 

object  of  these  mauipulatious  is  to  aet  uptm  deposits  in  diseased  parLs  io 

3uvb  a  raaiiuer  as  t(j  distribute  them  among  ijealthy  tissues,  and,  inasmuch 

H3    |iathologit^l  deposits  may  exist  in  any  tissue,  we  can  formulate  no  geii- 

ersil  rule  for  the  dii-ection  which  the  frictions  may  take,  but  it  should  rather 

our  aim  to  reach  sound  tissue,  and  c<vns<'queutly  the   friction  may  be 

utrifugal  if  the  healttjy  parts  lie  in  tliat  direction. 

Petrissage,  or  kneaili ng,  is  performed  with  the  tips  of  the  thumbs  or 
witli  the  index  finger  and  the  thumb,  and  cousists  in  picking  up  a  muscle 
or  other  tissue  and  subjcetiug  it  to  firm  pressure,  eitlier  by  the  thumbs  and 
fir»gen$  or  by  the  fingers  and  the  dense  tissue  that  may  underlie  it. 

Tapotement,  or  (lercussion,  is  usually  divideii  into  four  sections:  1st. 
dapping  with  the  palm  of  the  hand  or  wrtJi  an  instrument  especially  con- 
st, ructed  fur  the  puriH)s<-\  2d*  Hacking,  which  is  perfoiinc'<i  with  tlic  ulnar 
l><:irJer  of  the  hand  or  with  the  extended  fingei's,  depending  upon  the  im- 
1 3  i-t*.ssi on  de^^i red  t o  l>e  c r eat<:^  1 ;  w i t !i  t h e  fi n gc r s  the  m o t i o n  i s  m ade  f r<  m i 
t^iie  wrist^joint»  with  the  cilge  of  the  hand  it  is  either  from  the  elbovv*  or 
I  &c*fii  the  shoulder-joint.  3d,  Pnuetuation,  which  is  jjerforraed  with  the 
■^ipa  of  the  fingers,  and  is  usually  apjilicd  upon  the  head  or  upon  the  pne- 
^^fc«"»rdia*  4th.  Beating  with  the  clinched  hand;  usually  applicHl  over  the 
L      tJiiek  tpusc^cs  of  the  tliigh. 

^^  Local  Massage. — Having  considered  the  sjxicial   forms  of  massage, 

^%%  \^iU  \)^  y^tAl  to  review  its  applicution  to  the  various  parts  of  tlie  bcxly, 
Mrhieh  we  will  term  Irx-al  massage. 

Massage  of  the  leg  commences  with  stroking  from  the  foot  to  the  hip, 
^»3<3  then  friction  from  tfie  iuterosseous  rauseles  upwaixl,  followed  by  stroking^ 
^vliit4i  in  turn  is  tliUowed  by  kneading,  aud  the  trcatnient  of  the  limb  is 
*2oriipleted  by  hacking  over  the  muscular  parts.  The  arm  receives  a  similar 
^'■^etument,  whii'h  is  best  applied  in  the  scmi-flcxcd  }>osition. 

The  Chest — Ih^ra  again  we  comracuce  by  stroking  with  the  hands  on 

^ii<*li  side  of  the  sternum,  manipulating  upward  and  outward  with  circular 

•^lovementa     The  pne^^^uxlia  is  to  receive  circular  pnnqtuatiou  :  too  much 

*^ri?ngth  mu^t  not  be  used,  aud  the  treatment  of  this  region  may  he  ter- 

**iiijated  by  hacking  and  clapping.    The  back  shoidd  I'cccive  much  care, and 

te  ti>  be  treated  by  downward  stroking  from  the  base  of  the  skull  to  the 

Bau'nim^  taking  ^-are  to  avoid  the  spinous  proceases  of  tlie  vertebrae;  this 

is  lolx^  followed  by  friction  with  the  tips  of  the  fingers  in  the  Siune  general 

iliiMion,  making  the  movement  more  lateral,  so  as  to  include  the  jKisfcero- 

lateral  a'5pei*t  of  the  trunk.     Tlien  sju'cail  the  haud.s  over  the  hack  and 

koeail  with    the   thumbs   Itetween   the   vertebra!,  and   administer  liackiug 

npawddown  the  liack  several  times, — some  authorities  say  ten  times,  but 

thiu  would  certainly  be  more  than  a  child  could  stand.     It  is  well  to  finisfi 

by  itroking  and  clapping,  particulai'ly  the   latter,  aud  especially  on  the 

fight  aide. 
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Tlie  Abdomen. — The  patient  lying  upon  the  baek^  with  the  legs  flexed 
the  thighs  and  the  thighs  on  tlie  abdomen,— to  secure  perfect  relaxatic^ 
which  is  essential, — the  masseur  commences  on  the  right  side  by  spreadir^ 
the  right  hand  over  the  abdomen  and  pressing  with  the  heel  of  the  han^ 
and  the  fingers  alternately ;  this  manipulation  is  to  be  carried  out  in  tl^ 
direction  of  the  transverse  colon.  Kneading  is  next  applied  by  the  tip^ 
of  the  fingers. 

The  liead  is  best  treated  by  stroking,  friction,  hacking,  and  shaking:^ 
The  first  is  applied  principally  to  the  forehead  :  with  "the  thumbs  between 
the  eyebrows,  the  stroke  is  to  be  carried  firmly  over  the  temples  to  the  ears, 
both  thumbs  working  togetlier."  Friction  of  the  entire  head  with  the  palm 
of  the  hand,  hacking  with  both  hands,  making  circles  over  the  head  in  all 
directions,  and  gentle  shaking  by  clasping  the  forehead  with  both- hands  and 
shaking  the  head  carefully  and  deliberately,  will,  as  a  rule,  be  the  best 
method  of  procedure. 

In  massarfe  of  the  face  only  two  motions  are  used, — stroking  and  fric- 
tion. With  the  index  finger  in  the  mouth,  the  thumbs  stroke  the  musclee 
of  the  cheek,  and  by  the  thumb  and  the  index  finger  the  muscles  are  picked 
up  and  subjected  to  rotatory  movements. 

Maanage  of  the  Throat  and  Neck. — Von  Gerst  advises  that  the  patient 
be  "  stripixxl  to  the  middle  of  the  chest,  and  stand  with  head  thrown  back 
and  shouklers  relaxed ;  deep,  full,  and  regular  breathing  by  the  patient  is 
essential,  else  the  return  venous  circulation  will  be  impeded.  Each  stroke 
consists  of  three  parts.  First,  the  open  hands,  with  the  palms  upward,  are 
j)laced,  with  their  ulnar  borders  in  the  right  and  left  cervical  fossce,  between 
the  head  and  the  neck,  so  that  the  tip  of  tlie  little  finger  and  the  last  joint 
of  the  ring  finger  shall  rest  upon  the  mastoid  pnx^ess  bi»hind  the  ear,  and 
the  ball  of  the  little  finger  under  the  horizontal  branch  of  the  lower  jaw. 
A  centripetal  movement  is  now  begun  with  the  ulnar  boi^ders  of  the  palms 
thus  placed  in  the  sujKjrior  cervical  region,  and  is  performed  as  follows. 
While  the  ulnar  border  is  moving  towards  the  middle  of  the  neck,  both 
hands  jxn-forni  a  rotation  on  their  long  axes,  so  that  the  radial  border  turns 
upward  and  inwaitl  towards  the  head  and  finally  reaches  the  position  first 
occupied  by  the  ulnar  border,  and  thus  the  entire  i)alni  has  come  in  contact 
with  the  neck  and  is  now  employed  in  giving  the  stroking."  A  slight  de- 
gi-ee  of  pressure  is  to  be  exerted  by  the  balls  of  the  thumb  upon  the  jugular 
veins,  and  by  the  palmar  surface  of  the  fingers  upon  the  venous  and 
lymphatic  vessels  along  the  lateral  cervical  regions.  At  the  supi-aclavicular 
fiKssa  the  hand  again  turns  i\\H)n  its  long  axis,  and  the  radial  border  of  the 
jKilm  once  more  conies  into  use.  The  late  nil  cornua  of  the  hyoid  bone 
and  the  larynx  are  to  be  avoided  ;  pressure  on  either  produces  pain  and 
iui*lination  to  cHjugh. 

Mi>v  KMKN'rs. — The  various  Swedish  movements  are  peculiarly  applicable 
U»  the  givwing  child,  and,  when  judiciously  used,  will  do  much  to  produce 
a  >^\  mmciriail  gi\)wth,  preserve  health,  and  correct  vicious  tendencies. 
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IE  .^ppTfc^ox  OF  Massage  and  Swedish  Movements  in  the 

liLvniENT  OF  Disease. — We  will  fii*8t  consider  tbe  t'ooditioos  which 

neck-^awmige^  as  in  this  region,  owing  to  the  numerons  aaj>erficial 

r-^^siiBiiid  ilie  dii^trihution  of  the  carotid  arteries,  we  can  act  almost  dircetly 

t^^vuobolh  rirculatioiis.     Indeed,  niassiiire  in  this  rt-giou  hu^s  been  com  pared 

t^     (jmMoiw  bloodletting  withont  its  disatl vantages  ;  conscqtiently  it  is  most 

itfi^H. v-aatageous  in  congested  conditions  of  tbe    brain   and   its  mcnibranei*, 

3fcii^in^  a  rapid  raetlK>d  of  depletion,  it  is  efficaciijns  in  sunstnike,  ako  in 

ifc^^daclie  and  hemicrania  when  these  are  of  tlje  congest tnl  type  ;  but  when 

rW^f  kttcr  occurs  in  weak,  aoa^mie,  nervous  children,  massage  of  the  nct*k  is 

wmtmtAm\  our  efforts  then  wonld  liotter  Ih*  directiHl  to  lYianipnlation  of  tbe 

^^Bsdp,  forehead,  and  temple,  l>earing  in  mind,  however,  that  in  thes*^  eliiU 

«iw«i  missage  in  tliis  region  i8  apt  to  produce  hypnotism.    Vretlind  believes 

^^Brt  in  many  instances  hemicrania  is  due  to  clironic  mya^itin,  in  which 

««Re,  of  cour^,  the  nms<,"!es  must  be  cai^efnlly  manipulated  to  remove  the 

Wnntiun^     Waller  Joluisou  goes  even  further,  and  says  that  the  necks 

tf  nearly  all  his  patients  wlio  had  suffered  for  any  length  of  time  from 

Wl-affecfions  were  swollen  and  induratt-il,  with,  proba!)ly,  enlarg-^xl  and 

s^Mllcn  g;laiids  in  the  neighborluMKl, 

Ma<«<igt*  is  said  to  have  been  nscH^l  with  the  most  gratifving  results  in 
thf  scnadled  wasting  diseases  of  children. 

PmjJieral  neuraif/ia.i  which  are  not  dependent  nptin  central  nerv^ous 
QMrstte  or  deep-seated  pressure  (tnmois)  are  peculiarly  amenable  to  tlie 
Aeti  qf  massage, ^ — percussion  or  kneading.  Sciatic ti  is  often  s])ee(1ily 
tilbml,  partieularty  if  it  he  rhciuiiatic  and  ccune  under  trt^tment  before 
*litiatiuij  lias  taken  place  in  the  sheath  or  the  neurilemma, 

Tbe  ftiM^lled  i^euJiUive  jwinti  met  with  in  dilfcrcnt  parts  of  the  bnly  in 
llW^'iHw  girls  at  or  aU nit  adolescence  ai^'  often  entirely  removed  by  massage. 
Tbf^' points  when  located  over  tlie  spinous  processes  of  the  vertehne  are 
often  nesponsible  for  hysterica!  outbursts. 

Cramp,  when  j»enpheral  and  due  to  oV'Cr-nse,  over-tensionj  or  irritation 
of  the  uiirves,  is  to  1x3  titrated  by  prcussion^  kneading,  and  strong  stroking 
of  the  muscle  or  gronj)  of  muscles  alfected. 

Oifjrea. — If  the  ebihl  is  violent,  it  should  be  hchl  supine  upon  a  mat- 

IF  for  from   ten   to   hftt*i'n   mijiutes,   while  tbe   masseur  applies  gentle 

iNking  with  the  }ialm  of  the  hand  over  the  entire  hotly;  the  time  oocu- 

j        pied  ID  this  aj>p!ication   is  to  be  rapiilly  increased  to  an  hour  and  to  be 

I        wpmted  every  thive  or  four  days.     In  a  short  time  n*gii!ar  passive  move- 

wiwits  are  to  be  added  to  the  treatment,  care  being  taken  to  overcotne 

ktlie  (etLHifin  of  the  antagonistic  muscles,  so  that  within  eiglit  or  ten  days 
tbe  rfjild  tan  take  a  few  vohuifary  active  nniscnlar  muvemcnts.  Within 
th^  neit  wec^k  gymnastic  exerciser  are  iutrfxlnwd,  which  must  be  of  the 
<irnji|^t  form,  and  ai*e  to  l)e  eombinod  with  sim|x!e  vohuitary  mo%^ement8 
*»f  ibe  limUi  and  trunk.  It  is  well  to  have  the  patient  imitate  the  move- 
o^t«  of  the   masseur,  in  order  to  exercise  Ids  will-power.     Rhythmic 
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movements  timed  by  mtisie  nve  of  iiieatiaiable  WnefiL  for  the  exercise  of  tli 
eliild'8  will  aod  braiu.  The  i*ase  is  apt  la  improve  iij*  to  a  eertain  puiali 
and  then  rexieh  a  stationary  period,  in  that  event  soi'ely  taxing  the  pliy-^ 
iriifian*s  skill ;  but  a  hapj>y  termination  will  Utiually  l>e  broiit;:ht  about  byi 
kindiicjis,  jK-rsuasioo,  and  encoiira|j;xinent.  IJIat'lie  states  that  of  one  luin'* 
drcd  and  eight  ca^s  of  ehorea  in  ehildbotxl  treated  as  above  recorded  nul 
one  rt  lap8(x].  i 

It  is  not  onr  provini-e  in  tins  arliele  to  reler  to  the  benefits  tu  be  derived 
from  massage  in  the  periphemi  |)alsit^  of  motor  nerves,  in  lead-poisoningj 
or  ill  the  Wal  aua?sthesias ;  but  we  desire  to  call  sjx?cial  attention  to  its  usfi 
in  antt*rior  poliomyelitis, — infaniih  apinal  paraiyms.  It  must,  of  etuirse,  b^ 
applied  only  ai'ter  the  arute  manift'statiuns  of  the  disease  liave  subsidcil  and 
ail  evidences  of  irritation  in  the  etnitml  nervous  system  have  paj^sed  away  I 
then,  and  tlien  only,  will  massjige  he  of  benefit ;  fiirtherraoi'e,  after  nuissag^ 
lias  Ixen  jK^'sisted  in  for  a  time,  the  nniscles  will  respond  to  eletlrie  stim-^ 
idation.  Von  Mosengeil  mentions  a  ease  in  whieh  at  tlie  expiration  of  fouij 
intinths  ehx'trie  exeitability  was  complcti'ly  restored,  Non^troni  adds  hil^ 
testimony  to  the  etfieaey  of  the  inethotl,  but  Murrell  eonsiders  that  some  ofl 
the  inipmvement  is  due  to  the  retrogressive  eharaeter  of  the  disease.  \ 

Post-rUphthvrilic  pantltf»cHf  ils  Kellgren  tells  us,  are  often  at  once  and! 
jKTmanently  relieved  by  manipulation;  he  rtrords  tlie  tase  of  a  girl  under 
treatment  from  June  23  to  August  16,  eightet^n  s^^ances  in  all,  wlio  was] 
discliarged  cured  and  in  >vljom  «o  relapse  o<x-'urred*  | 

Angina  pecfofh  has  often  been  relievt^l  by  vigorous  stroking  and  knead -ij 
ing  over  tlie  hc^irt,  Miihlk'rger  re^^ords  the  case  of  a  young  man  in  whoinl 
the  relief  was  markai,  the  severity  of  the  attacks  being  much  lessentd, 

Alufomittal  majmtrfc  is  of  benefit  in  many  <-as*:'s,  as  in  this  way  we  eariJ 
art  uiMju  the  cireulation  of  the  bliMKl  and  lytnpli  and  stimulate  the  seere-!| 
tioos  and  excretions  of  the  entire  g-asti'o-intestiual  timrt,  to  say  nothing  ofi 
its  eflV't  u|>on  eHVisions  or  new  growths  or  ftreal  ai'tHimulntions,  Ht'oee,  ad| 
Ix^e  saySj  abih>miual  massage  is  indicated  in  amite  or  dirouie  gastric  ami 
intestinal  aitarrhs,  dyspepsias,  cardialgia,  dilatation  of  the  stomach,  intesJ 
tinal  obstruction,  tynipanite.s  wlien  not  drpentient  upon  inHaunnatory  aetionJ 
asc!iteSj  and,  tiually,  all  tlie  sequela?  of  peritoneid  intlamination,  as  perituneali 
or  extra-[>eritoneal  exudations  or  adhesions,  proviihxl,  of  course,  that  all 
signs  of  inflaniniatlon  liave  subsided.  In  haintua!  eomiip^tiionf  combine<i 
w-ith  ])elvie  gymnastics  its  eifeot  is  most  happy  ;  indeed,  even  when  tba 
awi'unuilation  is  so  excessive  that  wi*lusinn  is  tlircatenc<l»  it  is  often  possiblai 
by  very  gentle  massage  to  move  the  hardened  im^\  mass  onward  tovvardfljl 
the  sigmoid  flexure  so  that  it  may  Ix^  iH?af'hed  and  soften(?d  by  injections,      | 

The  liver  and  sj)lc<.^n  aix^  <lirc4'tly  accessible  to  manipulation  when  they| 
are  enlarged,  and  even  wlien  they  are  normal  in  size  they  may  be  iudtrectlj^ 
affcetetl  by  massage:  hentx;  it  is  intlic^ited  in  hepatic  congestioo,  enlarge^ 
ment,  orjaundic(.\  and  in  s|deuic  engorgement;  gymnastic  exercises  shoul( 
be  added  t^  the  treatment. 
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In  ibc  anfemafnefe,  as  chIoro.sls  ami  a  me  mm  ^  getionil  nias>.Hii<^  of  the  whdlc* 
jfi  ill  eorubinatioa  with  tlie  usual  plan  nf  tiTiitiiitiit  in  yiidi  east's,  will 
b]i5tcQ  the  return  of  the  blood  to  norninl,  We  have  alrtmly  calle<l 
ntioti  to  the  effix't  of  massage  upon  the  blotKl-  aiitl  1\  inph-i-ireulatioii  i 
*  f ffwi  on  snperHeial  trdana  will  likewise  be  most  happy,  whether  the 
clrma  be  a  manifestation  of  a  general  disease  or  be  due  to  Imul  fibstniction. 
Bgc  is  iK?cidiarly  grateful  to  those  |Kitieuts  who  ]>resent  oxlenia  of  the 
|.<«:vwt'rextremitii^,  and  is  ]>artienlarly  tt>  he  reeoniniended  in  the  anlema  of 
i^p«3»rlttttim»  wheiT^  it  not  only  acts  direetly  upon  the  dreulatiim  of  the  i>arts, 
[^to«l  »k)  assists  in  i-estoring  the  skin  to  the  normal. 

B  In  diseasess  of  the  Imtrt^  massage  is  capable  of  affording  mueli  relief, 
B'^^wlriri  forroidated  the  apt  expn^ssiun  that  '*  massage  eonstitntes  a  s<jit  of 
H  «««8§c»fy  venous  heart." 

St' vend  earefnl  obser vol's  d(»monstrate  beyond  ipiestioii  that  massage 
taiwiii  m  elevation  in  the  snrfaee-tempeniture.  For  example,  Mills  has 
recurdd  observations  on  the  general  and  axillary  temjierature  in  a  girl  nine 
ywrs  of  age  who  had  i)ai*tial  paralysis  of  the  right  arm  and  both  legs 
Ulowiug scarlet  fever;  the  temjxTature  showed  the  following  changes: 


Brpojifa  Treatment. 
l>9.r*»  F. 
9S»,3«  F. 
90<*  F, 
yo*  F. 
m><»    F. 


Aftkh  Thratment. 

KX>o      F. 

lOtI*'      F. 

S)tL:>=»  F. 

§9°      F. 

9^5*^  F, 


▼w  Mitchell  is  even  more  decided  u|Mjn  this  point,  and  remarks  that  he 
"i*  frt'f^iiently  seen  the  stiimgely  cold  liml)s  of  ehildien  sniiering  IVom 
ift&ntile  i^amlysis  gain  from  6**  to  10^  F.  dnring  an  hour's  massage. 
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V  -y^M>  OF  DISEASE  IN  CHILDREN. 
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--    va^    :i?  Jo:?ignatKl  as  a  scries  of  methods  or  procedures 

.•— ■  ;-   li^-a^e  15  restricted  and  prevented  by  suppressing  or 

-     i-^i  s.'«  sii;:   ^.-onditions   and   destroying   or  modiiying   its 

^     .   -^   .►•  ^    ri  the  light  of  this  definition,  it  will  be  seen  that 
.».       t    >  artr'ly  de|H»ndent  upon  a  knowledge  of  the  etiologj' 
^.      .,     .lu    .>  s»ii«>re  is  precursory.     In  oi-der,  therefore*,  to  obtain 
wr.  .^aiuiiui:  of  its  principles  and  methcxls,  such  as  may  be 
.      -Ml.,     u  ..vntagion  among  children,  it  will  l)e  necessary  to 
.  >c    •  .tMiMstauit^  and  to  discuss  those  influences  which  are 
.'-^  .^**     ;:ii T  to  favor  or  to  retard  the  origin,  the  development, 
^  ...  •  i:    k  .iis«.-ase. 
^  >  .^ .  *    ^»  .»»*  \cry   g^^nerally  that  the  conditions  which  usually 
,,..     .;«  i^'itjicut,  including  such  factors  as  air,  water,  food, 
.,  ..., .   :.    .ituau\  and  telluric  influences,  have  a  constant  and 
-^^tr^  «i:  ^i^^'  ^y\^^  *""^  advent  of  morbid  phenomena,  and 
•  ■  >ii  -.he  nu^uis  by   which  the  immediate  or  exciting 
^^^   •.^•1.   :tv:iJc,  and  are  climinatcxl  from  the  IkxIv.     Hence 
.^i.*i     4    H'- ^.'i\vhixis  pur|H)scs  to  understand  these  conditions 
^,  .  Hi^x .liiisc^'  of  them  as  will  control  or  destroy  their  morbific 
:i.«.^*^     ^Vhile  it  is  true  that  investigations  with  etiologi- 
,^.  •     ^a*iu:ii!  and  (H)nducivc  to  a  j)hilos()phical  or  scientific 
*  w    •»?**'  w  of  pnn'cntive  mctluKls,  still  it  must  not  l)e  con- 
"V  M-v*"^  ^*  ''^**  l***'^^  ^^^  ^^^  pros|)ect  for  the  futun^  has  been  or 
.,..»!    M«\ir  ti**'  exact  amount  of  information  poss<^sed  con- 
.i>^^*i   •»  ti*^'  disi»asc,  since  then*  arc  numerous  and  valu- 
...^  *  i  I    ;#  history  which  arc  not  dei>cndeut  upon  these 
uiJx       luJcixl,  experience*  pretty  clearly  demonstrates 
..v,.«^«»  *    ?\-*il^o  to  achieve  a  very  efficient  system  of  pix?- 
■  ri   :;-:\:  vsr  ui^  knowhnlgc*  of  its  exciting  causes.     Many 
«  m    r  \\\rtio  wen*  origiuatwl  long  before  the  era  of  tiie 
*"  ...    .^^  ^^»  ivw  none  the  less  reliable.     A  numl>er  of  dis- 

^^*^  •■    V  ^  iUusirate  the  methoils  of  prc»vention  in  a  high 
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:  ^hpIP^  tliough  their  aiusos  are  quite  unknown.  Thi:^  is  exemplifitKl  in  all 
IWiMite  exanthemata  and  in  diphtheria,  each  of  which  shows  unmistakable 
cvidoices  of  anK'nabilttj  to  isolation  and  disinfection,  yet  tlie  per8oimlity 
of  their  jipedfic  agents  is  eoiytH-tural.  TIjerefore  it  must  never  be  a>neladcd 
that  for  pmphylaxis  tc*  be  eiheient  the  causes  of  disease  must  be  known, 
mate  ^xfer'wni^^  U-aehes  the  rtmtraiy. 

XBset  forth  in  the  definition,  there  are  tw*o  general  metluxls  employed 

mittempung  to  restriet  and  }>revent  tlie  spread  of  wntagious  disease.     The 

fint  of  these  i^  pivj>aratury  and  defensive^  and  tnnts  of  those  eotiditions, 

'  xtiTDally  ill  the  media  and  internally  in  the  body,  whieh  invite  or  predis- 

p^totbe  occurrence  of  morbidity  or  which   foster  and  sustain   its  actual 

rjtdtiog  cauBCS.     The  secM)nd  class  in  etintradistinetion  Ui  tliis  is  aggressive 

and  destructive,  and  pniposes  to  seek  out,  attack,  and  kill  the  specific  genus 

'if  n.ntagious  disease  or  to  i-ender  tlieir  snrroundings  so  inimical  that  they 

^jII  i^ffish.    This  latter  method  constitutes  disinfection*    As  preliminary  to 

I  fTin.*idoratioii  of  these  two  divisions  of  the  suhjcx*t,  it  must  l>e  observed, 

buwcver^  that  the  disoitlers  especially  refer rctl  to  here  as  jK'eventable  and 

ai^>Mbble  have  the  ecimmon  feature:^  that  tliey  are  trausmissii)lc  tnediately 

«r  immediately  from  si(*k  to  seemingly  well  though  susceptible  persons,  and 

tlial  tbey  art?  each  presumably  due  to  or  caused  by  a  specific  germ  or  con- 

ilifioii^  whieh  is,  as  a  rule,  a  living  unti?ellular  vegetable  micro-organism  of 

*g»'ncrftl  class  bacteria.     Bearing  tliis  in  mind  will  Ijetter  enal>le  Hi^  to 

pwti'ire  the  soopo  and  plan  of  pnjphylaxis.     All  zymotic  diseases,  while 

^  fdgioating  in  peculiar  environment,  so  far  as  we  uit  now  awai'e,  yet 

«^irs  inevitable  outcome.     In  other  words,  thtTc  must  always  be  snscejj- 

Wiilityupon  die  part  of  the  infected  subject  and  pathogenicity  upon  the  part 

••  Uiegerm,  before  disease  can  arise  and  manifest  itsi'lf     If  there  should 

^•aything  in  tlie  external  media  or  in  the  internal  conditions  of  the  body 

*^inilat©d  to  hinder  or  frnstrate  the  operations  of  the  contagion,  and  it  fails 

^  germitiate  or  reproduce,  the  individual  escapes.     Hence  tlicrc  nuist  always 

^^  a  eertaio  amount  of  eo-operatirui  among  all  the  factors  conceruc<J  in  dis* 

^^•r-proneseea  in  onler  for  the  disease  to  exist.     As  has  Ijcen  slated,  these 

^^•nditiona  relate  to  the  exciting  cause  so  as  to  foster  and  assist  it,  or  to  the 

*Nidy  aoas  to  debilitate  it  and  render  it  vulnerable  or  susceptible  to  patho- 

^^ftuic  agentsL     A  sitisfaetory  understatiding  ni*  how  tliesc;  influeno.^  act  to 

l^^diioe  the^  results  is  obtaiDable  by  an  investigation  of  the  relations  of 

^"^letwo  fsicftors  of  pnxlisposing  conditions  and  exciting  causes. 

Before  pnxx?eding  to  a  discussion  of  these,  htnvever,  I  deem  it  necessary 

^^  war  of  parenthesis  to  mention  the  misc^inceptions  which  have  arisen 

^«i  regard  to  the  use  of  the  terms  predisposing    condiHons  and    exciting 

^^'omw.    It  has  been  customary,  under  the  older  notions  of  disease-etiology, 

V»  employ  the  latter  of  these  when  deacribing  cii'cnmstances  antecedent 

•wi  rdflted  to  ita  oocuirence.     In  the  light  of  recent  developments  this 

•  both  wrong  and  illogical,  and  should  be  dispensed  with,  from  the  fact 

*btwe  now  know  full  well  that  Done  of  the  agencies  or  conditions  usually 
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EH"  rsLT-i     '■  n-?^    >ar-vis*^<  are  at  all  capable  of  generating  or  acting] 

■     -  -_..::^  iiii:  -lacwn?  must  either  have  an  adequate  cause — ^that  is,e 
^      —  -    .-  -i.  itiictr*  us :  >till,  there*  is  a  material  and  broad  ditference,  wht 
v....    _  :::il:''  *is  -ii^st-aiv,  l:)et\vei'n  substances  and  conditions,  betwc 

^      -    ..  .    ^-  ■:•  '  -.     TIr*  tin?t  are  definite,  an  entity  ;  the  latter,  a  state  c^ 
..'ir-'T^ic.»  practically,  take  the  instance  of  erysii)elas  followiii^r: 
V—    at-  v.'juid  acts  as  a  condition  which  renders  the  entrance 
• -.  1  lit  ■<!>  vris  [Hjssible,  and  without  which  it  could  not  eutt^v 
^  ■ --       •     :if  vMiud  is  in  no  sense  a  cause  of  er}sijK?latous  disea$^^ 
I. .   '-  wA*  r  any  circumstanws  originate  or  proiluce  it  in  tl^^ 
^  ...  <H:.-.ii'  tn»is*.»n.     It  is  a  contributory  or  predisposing  cond     j 

.    :>^-<'^  :'ir»  vims,  and  not  a  cause  of  the  disease*.     This  is     9 
^.       ■   .   -*...i«.iu     rs^ti-d  u[x)n  in  etiology  heretofore,  though,  as  a  meacn^ 
t       .•  t    I    :u'    -ausation  of  pathogenesis,  such  as  will  be  of  serviced 
•^    .1      u;    i^  .li.lvaurt's  and  encroachments,  its  propriety  cannot  be    * 
>,-<...  :ti'.  ■:  "3^  fundamental  to  (juite  a  number  of  the  methods 

,  ^  ..         •!•:•■.!    a\s.  and  they  owe  their  practicability  and  efficiency  to 
=:•..    ;:'s.i>c-^vaditions  and  disease-causes  arc*  distinct  from  each 
r  >    >»    <'.:iiv:ug  and  classifving  these  seiMirate  influences  that 

...  ■•■vii  "^   j::d  i\»move  them  and  establish  a  scientific  basis  for 

.    ...^   •r..  >'iiiii:*kt\l,  pnJisposing  conditions  may  be  made  to  include 

>^     ..-  ".^i  -iUL,s  which  determine  the  ukkIc  of  life,  projxigation,  and 

>^  .  :    iiT^AA-^Tnis  outside  the  body,  and  also  those  internal  in- 

K  .--  .    ..  '  uirr  :r  i.vntn»l  the  resistance*  of  the  bcxly  to  their  invasion. 

\  *..-•*    •     ■'^'  ..vtxlitions  which  chiefly  influence  the  IxkIv  so  as  t<> 

^. ..  >.-<<-  H-ic  :o  distnisi^agents,  there  are  two  kinds,  the  internal 

,     ,  :  ..,„.  s.ir.v  of  which  are  avoidable  and  others  inevitable.     It 

^    .       ■    *  ii  t  :a^*  purj>ose  of  this  article  to  enter  into  details  as  to 

:u^-  A'l^litions  produce  their  effc»cts,  or  how  and  why  the 

^Mi    -\vs  exemption  and  immunity.     We  must  acc»ept  them 

^     ■''»    •  i«^»'!r*:^xi  by  a  long  series  of  reliable  ex|>erience.     As  to 

....    ♦iix.^   ^f*,\'hanisni  of  the  physiological  processes  that  lead  to 

.- .,,     -*7*A\  ihon*  are  many  vastly  interesting  phenomena  which 

^  '  <.i-\-^    ♦  ^ik-^iTioKhry  and  chemistry  have  brought  forward.     The 

^-.x*  .»   ^m.-*tv«  uv^^il^^'r  ^^'^^^  *'^<'  lalK>rs  of  MetschnikofT  and  his 

..  v^  .1    h"  rvnwvx^vtic  actions  of  cells,  o|x?ns  up  a  new  and  luminous 

.  .   xs   I »    <!*'  T*vv,\'^>H\  a"^l  ^"^  l^^"f^  ^^'^  ^^^^^^  possibly  be  equipped  with 

.:•     >.  tv  VrN^^v.^sT  pri^cise^ly  and  seeing  actually  the  processes  of 

\.;^    «.^\\  r»:%>^>''<J*^'^  g^^injJ  ^^"-      Undoubtedly  these,  in  addition  to 

^^^^^^*v>,^^  Ivins:  iH»nduct(Hl  throughout  the  world  by  means  of 

♦  J  X  '':^^  ;iv^iil«l*^l  for  the  puqK)S<»  of  preventing  and  antiei{)ating 

>  \ '^a*  ni-^^^^  KMx^iiJow  great  possibilities  for  all  measures  of  prophy- 

\k^  ^^   Vc«^»»  'J^  intn^iiction  for  similar  puriK)ses  of  ptomaines,  leuoo- 
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,  atid  such  other  drugs  and  synthetical  chemicals  as  have  analagotis 
iir  composition  or  amstitutiou  to  the  specific  puisousof  the  pathogenic 
will  eventually  pkee  preventive  medicine  in  the  foremost  rank  of 
ent  sc*ience. 
Among  the  external  conditions  that  [*rrKlure  tendencie>5  towards  disease 
foul  air,  damp  stjil,  tiltby  hafjitations,  [wverty  of  fcKjd  and  clothing, 
live  sewerage,  and  the  like.  All  of  these,  by  lowering  the  vital  forces 
'  deprt»ssing  the  systemic  funetioos,  iiMliiee  a  condition  of  sns<^i'ptil>ility 
»iiiorliid  agents.  They  prejiai'e  tlie  suil  for  disease -germs  and  create  pro- 
liviticsE  favoring  their  development.  The  ancients,  while  knowing  nothing 
►f  the  final  vital  n^ctions  of  tlie  tissues,  or  how^  they  operate<l  to  protect 
^'stem,  reccignized  the  great  importance  of  hygiene  and  sanitation  in 
F«Ttheriug  these  events  and  c*on trolling  and  warding  off  the  approaches  of 
Hence  the  Greeks  and  Romans  never  failed!  to  incnlciitc  rcgn- 
pertaining  to  hygiene.  Moses,  the  hnv-giver,  laid  down  a  sanitary 
cndf,  with  severe  penalties  attached  for  infringemcntj  and  gave  directions 
for  tlie  disinfection  of  j>ei^onSj  places,  and  things,  so  thorongh  and  effective 
I eiTn  this  advanceti  age  can  find  little  rmun  tor  improvement.  There- 
Mliere  is  nothing  new  iu  the  statement  that  health  protects  itself  and  is 
tkaimns  of  its  own  defence. 

Kwcnt  developments  iu  histdogy  antl  liaotcriology  show  that,  while  the 
db  of  the  b<xly  ()osscss  tlie  ordinary  functions  of  growth,  reprrxluction, 
«wl  a^imilatioQ,  they  have  in  addition  ajititudes  or  inherent  powers  for 
Jwritninati ng  Wtweeu  riatunil  and  foreign  snbstanai'a  in  the  economy,  and 
till  thcT  sei/^  u|)on,  devour,  and  cast  off  the  latter  iu  a  most  marvellous 
tod  perfect  manner.  In  order  to  do  this»  however,  and  keep  the  system 
from  the  invasion  of  noxious  suhstances,  the  cells  must  be  sus- 
at  the  normal  standard  of  healthy  action,  their  pabulum  and 
timiili  the  best,  such  as  hygienic  infloonces  are  capable  of  furnishing, 
riocp  if  they  be  depressed  by  the  presence  of  predisposing  conditions 
tbrv  ape  unfit  to  cope  with  the  enemy  the  micro-organism^  and  they 
perii^h.  Therefore,  since  the  vital  organism  is  qualificMl  to  jTrotcct  itself, 
H  should  be  assisted!  by  all  the  means  at  hand,  and  everything  removed 
to  hinder  or  cripple  its  efforts.  The  ex |KTi meats  recently  made 
and  C'harrin  confirm  this  in  a  remarkable  degree  :  they  find 
tittt,  even  when  the  serum  of  the  blo<jd  is  impoverished,  it  alone  may  de- 
IJWJDeptibility  and  render  the  entrance  of  the  germ  possible^  bacteria 
rlw  active  and  virulent  in  it  the  nearer  it  approaches  the  standard 
rfWalthy  bloofJ*  When  we  recall  the  very  general  prevalence  of  germs, 
lurisnlom  and  nerx^ssity  of  exemption  and  protection  l>eing  dependent  upon 
thing  outside  from  and  superior  to  human  knowk*dge  and  precautions 
hooiae  obvious* 

Among  the  internal  states  or  conditions  which  create  liability  to  disease- 
*fE«itft  may  be  mentioned  age,  sex,  nation,  race,  certain  diseases  and  drags. 
Aa  to  the  exact  nature  and  conformations  of  the  tissues  which  permit  the 
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rr-  _r  --    1  -  ::••  Ti/^scaQOtT*.  we  know  these  principally  by  the 

— -—  -:  :_-"      Z:  :?  !i:jLily  probable^  however,  that  thi:s  subjective 

-   -.-^  .      z::'>  ni— i  oy  cin*uiu:«tances  related  to  the  nutrition  of 

r  •    j^'i    :i»  "i^JT  evils  of  the  tissues  in  particular,  and  it  U 

:-      .  =  iir^    r  ni  rh:<  standard  that  the  influence  of  the  patho- 

.  •— .    *    •;..i    -    i    i«  ii:::  harm.     From  the  statements  alrt»ady  mad< 

:i"  f}-  '•f  the  ct'Uular  warfare  which  goes  on  betweei 

<-   r--^    "•-    :!.■:     :!••  '"^lU  of  the  organism,  we  see  that  disease  ij 

.  .1   n-  .1:1  active  and  discriminating  process  of  the  body 

.    .:        •    >  ':w  ab?eni^^  of  these  resources  or  a  failure  to  oxer 

::'«•  nc  iu  a  position  to  spe<Mfv  exactly  what  the  gem 

:  r^     •  .    T:iii    :!  "'n^T  sucfessfully  to  invade,  multiply  in,  anc 

^,,;^  M ■*:'.-.     Wo  know  in  a  general  way  that  there  mus 

-.?.'' T>f '.'i I: ty,  and  that  the  germ  must  mwt  with  a  com- 

■     a-:l.:«'-  :"iv.>rable  to  its  growth  and  development,  ainonj 

.:  iifi   >:i:tal)Ie  j)abuluni   and   proper   and    agreeable 

..     .^:    c   :uu5t  nowhere  encounter  any  substances  or  con- 

.'  ■    'lok  '^r  injure  it.     It  is  known  that  exciting  causes 

i.-  ;  -•.  -;i  »ii>  Piwli^ix^seil  towanls  their  riH»eption,  but  whether 

■.  .i..:ii.  :iit.vhanii^l,  or  vital,  in  addition  to  what  has  been 

-.    .      >     «    urrarxHl  to  state.     Susceptibility  is  primarily  weak- 

^^         ^  .      .  -   :;>    iiiibtloss  other  influences  which  alter  and  lessen  the 

^       .    .«*     -i   •:*.«•'.."  'fHmvi-s,  in  kind  as  well  as  in  degree. 

.   r  .  .-.  v::i'    s  p:\'s<uit,  howsoever  indu(*e<l,  whether  by  external 

,:»    •    ,:  line    r  by  n^ason  of  i>eculiar  internal  states,  the  system 

..    .•>   •  -,.1  *»i    "i.-u^KiMoof  contending  in  a  sua^essful  and  physio- 

., . .      •  .:;    :u    "a:Iu»genic  intruders,  and  the  Ixxly  succumbs  t€ 

^^         ->  ^  .  -        w  V.  i>h  successfully  to  assist  and  protect  the  system, 

..,•.-    it  ki-.:i  toj  all  those  conditions  and  influences  which  have 

..  ^-         a  •  r  :ao  exciting  causes  or  to  depress  the  systemic 

:.^    »•  v^      >i:v.tation  fortifies  the  normal  acliions  and  removes 

^^  ^     ■  ruii^t'u^s   ^^hiIe   disinfection    modifies   and   destroys   the 

^    .. ,     5^    ••-I*!'.    Niilimxl  the  necessities,  n^sons,  and  philosophy 

».  . >^  *-    •^i  '^<'w  iviss  to  an  enumeration  of  the  methods  and 

.    •-•.•*   t^l'**.   hNvvcs  may  be  accomplished. 

,    ,    .  .       :^•-   >  ^*s^*«  to  suppose  that  an  outbrcak  of  infectious  dis- 

,. ..  vi-..    s^^-f  iviiM  be  a  thorough  overhauling  of  everj'thing 

.  .^       M«.^:«^   !>.  A.v;*r\\ioh  or  protract  its  stay.    In  all  these  under- 

..  ^  .^..^  >ts  xiii  V  xH^.iu  :uul  regularity,  the  prime  object  l>eing  always 

■  vr       \'»v   t>*^  ,u*'  v^r  cast^  of  disease  should  be  at  once  isolated, 

.'  .  .>iX^^  »a-v-  v^Ts.v*,^/.-^*  members  of  the  family  warned  and  excluded 

,K  «^^nvw>  ,%'  rtrvcVi'ivs.     All  sources  of  decavin^:  matter  should 

wv  ♦HvN  sn-r^M  xrah  chloride  of  lime,  or  wet  with  a  solution  of 

-„t^  m»ri  Tomrwx^      ThcTV  should  be  free  ventilation  and  absolute 
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ahliliiicno  as  far  as  is  possible.     When  the  ease  subsides,  all  bedding, 

efelUng^  fariiitui-e,  rtx)nis,  and  j>er»oas  slum  Id  be  tburoiigbly  submitted  to 

muk  fSOOtmeB  of  disitifection  as  will  best  eradicate  every  vestige  of  con- 

I  iBfttter.    The  belief  tliat  eertain  germs  are  tlie  efficient  eaiises  of  eon- 

idttease  has  led  to  tlie  eni^doyment  of  a  great  number  uf  experiments 

the  destruction  of  bacteria  by  means  of  heat  and  chemical  sulistauces, 

Itbetfby  the  doctrine  of  disinfection  has  beeu  establishctl  ami  develo]>ed. 

?  diseases  are  far  more  contagious  tliaii  others,  measles  and  whooping- 

1  being  fec?bly  so,  and  searlet  fever  and  diphtheria  very  much  so. 

By  a  disinfectant  is  meant,  in  the  language  of  the  definition  given  by 

American  Public  Health  Assoctiation,  **  any  agent  mpable  of  destroying 

tiie  infect  ions  agency  of  infectious  material.**     Most  of  our  knowledge  con* 

o^mittg  the  efficacy  of  chemical  disinfectants  is  drawn  from  their  influences 

ii|iiQ  putrefying  matter  of  organic  origin,  and  it  has  been  found  that  what 

lifin  arrest  putrefaction  will  also  destroy  tlie  germs  of  disease,  uud  vice  versa, 

|'C)Dlva  few  diseases  are  now  considered  to  be  directly  concerned  witli  filth. 

IChinliDeas  of  the  surroundings  has  little  or  nothing  to  do  w  itli  small-pox, 

,  scarlet  fever,  or  whooping-cough,  and  no  amount  of  sanitary  etfort 

^liafluence  them  in  the  least.     Sucli  diseases,  however,  as  consumption, 

la,  the  various  dysenteries  and  diarrhceas,  and  cholem  infantum, 

idttecdy  concerned  with  filth  in  relation  to  water-supply,  drainage,  and 

mnmgt,    (BLllings.) 

With  regard  to  the  mode  through  which  disinfectants  exert  their  in- 
Ittenee,  several  explanations  have  beeu  offered.  Some  are  thought  to  act 
W oxklizatioD^  others  by  their  proijcrty  of  ajagulating  albumen,  and  still 
<«befB  in  a  way  either  entirely  unknown  or  but  imi>erfectly  understood, 
^That  is  a  disinfectant  for  one  disease  of  this  characrter,  however,  is  a  dis- 
iafectaiit  for  all,  and  it  will  only  be  necessary  to  review  a  few  of  the  most 
itliaUe  and  important  ones. 

GcDerally,  in  the  absence  of  spores  (and  no  human  dis<:'ase  ha.s  any,  so 

&rta  we  know),  a  heat  of  250^  F.,  sulphur  dioxide  in  fumes,  and  solutions 

of  the  bichloride  of  mercury  will  destroy  all  pathogenic  germs.     A  number 

^dbiafec'tants  are  known  to  evolve  oxygen  freely,  and  are  thought  to 

1  iti  this  manner  the  disintegration  of  the  noxious  matters. 

In  each  particular  disease  there  is  always  some  peculiar  or  special  por- 

iof  the  body  involved  which  is  occupied  by  and  reproduces  the  exciting 

««D8c§of  infection.     It  is  to  these  parts  that  we  must  always  first  direct 

ow  attention  when   beginning  to  disinfe<:t  for  tlie  disease.     Fortunately 

f<ff  pmpbylaxis,  the  exact  location  of  the  centres  for  breeding  is  known  in 

quite  a  number  of  diseases,  and  we  can  attack  these  seats  directly.     In  all 

tbi?  ex&athemata  this  is  the  etise,  aud  in  them  it  is  the  skin  and  the  mucouif 

i*w*nibfanes  which  should  receive  the  most  attention  ;  while  in  typhoid  fever 

■ukdcbolera  it  ia  the  discharge  from  the  bowels,  aud  possibly  from  the  kid- 

^Kjialflo,  which  we  must  particularly  attend  to. 

For  pergonal  disinfection,  Labarraque  s  solution,  diluted  witli  twenty 
Vol.  IT^22 
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parts  of  watcT,  is  suilable  for  washing  and  bathing  the  body.  A  vve^ 
t!arlx)lic3  sohitionj  or  a  oiie-pi?r-ceut  SMjhition  of  chloride  of  lime,  wi* 
also  be  found  efficient  for  the  Biime  pitrpos^es.  Oily  disinfectant  inunction 
for  tlio  skin  is  one  of  the  best  fnetho<b  of  preventing  the  detai^-hment  tjA 
cpithelia  and  pus,  and  slionid  h'  used  from  the  eomnieneemeot  of  measle^ 
small-pox,  searlet  fever,  and  chicken-pox.  It  is  found  better  and  mori 
agreeable  when  mixed  with  camphoratnl  olive  oil  or  with  tTarlx^lie  acid  anc 
olive  oil  The  throat  and  fauces  in  lliese  diseases  should  also  be  wash<3q 
with  Condy's  fluid  or  a  weak  solntion  of  sulphurous  acid.  All  discharge! 
from  the  nose,  eyes,  and  mouth  should  be  receival  ujkiu  rags  and  imme 
diately  burned,  or,  if  upon  towels  and  handkerchiefs,  these  should  be  pm 
in  a  solution  of  chloride  of  lime.  The  stools  should  be  disinfected  by  i 
solution  of  biehltiride  of  mercury,  oue-!iaIf  ounce  to  the  gallon  of  watee 
and  all  clothing  treated  by  }>lacing  it  in  boiling  water  to  which  have  Ix'ei 
adiknl  two  ounces  of  chloride  of  lime  tor  each  gallon.  With  i*egard  to  th| 
disinfection  of  the  apartments,  furniture,  and  hangings,  an  oViservance  o| 
the  directions  in  the  general  remm-ks  that  ai*e  to  follow  will  be  amplj^ 
sufficient  for  all  purposes. 

Heat. — Extremes  of  tem|>eniture  have  long  been  known  to  be  disos* 
trous  to  animal  and  vegetal ile  life,  and  are  doubtless  among  the  most  effieieufe 
and  satisfactory  agencies  that  can  Ik?  employed  for  disinfe<:'tiou.  Of  course 
it  is  not  necessiiry  to  say  that  fire  will  destroy  the  principles  of  infection^ 
since  it  is  complete  combustion.  Heat  in  jiarticular  has  a  powerful  and 
constant  effect  upon  all  albuminoid  substana^s,  both  in  coagulating  and  ijij 
desit.t^.ting.  It  is  nndoubtcdiy  the  l>est  means  of  disinfecting  bulky  matoi' 
rial,  such  as  iKHlding,  curtains*  and  clothing,  and,  if  they  be  properly  ex^ 
posetl  to  its  action,  all  the  e<intained  life  or  contagion  will  fx*rtainlv  Ije 
dcstmyed.  Heat  is  em|>!oye<l  as  a  disinfectant  in  several  ways,  among 
which  may  be  mentioned  dry;,  moist  or  Iniiling,  and  steam  heat.  Drs,  Par^* 
sons  and  Klein  have  made  luimerous  and  elabonite  experiments  both  on  the 
degrees  of  hcrat  and  on  the  time  necessary  for  disinfection.  The  results  of 
their  investigation  show  that  dry  heat  is  best  adapted  to  the  usual  pnr{)osc« 
of  disin  fetation.  Onltnarily  this  kind  of  heat  can  lie  supplit^d  by  a  com  moo 
laundry  drying-closet  or  a  baker\s  oven,  and  will  be  sufficiently  powerful  to 
destroy  all  contagion  unaccompanied  by  spores.  Dr}'  heat  has  one  principal 
objection,  however  :  it  penetrates  bulky  and  badly-conducting  substances 
very  slowly,  and  the  time  usually  allotted  ft^r  the  destruction  of  germs  is  far 
too  short  for  it  to  be  effective.  Hence  if  the  drying-closet  or  oven  be  used 
the  articles  should  remain  in  it  at  least  four  hours,  and  the  temperatum 
should  not  be  below  200^  or  225°  F,,  the  latter  Ijcing  much  lietter.  With 
respect  to  the  amount  of  heat  that  can  Ik/  borne  l>y  onlinary  fabrics,  scoi*ch- 
ing  is  said  to  occur  at  different  temjwratnros  in  different  materials.  White 
woollens  are  always  soonest  affected,  and  should  be  carefully  watched.  To 
avoid  these  bad  effects  in  them,  the  temperatore  should  never  exceed  250® 
F, ;  and  even  this  may  in  a  majority  of  cases  be  too  much  for  the  finest  wool* 
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Diy  heat  is  g^enerally  ap[*Ht'ab!e  to  all  that  elass  of  gcMjds  which  ran 
hWcd,  and  h  said  to  l>e  materially  aidfJ  in  penetration  by  the  addition 
ri"a<vHain  amount  of  moisture,  though  the  moisture  is  of  no  a^^siytunee  in 
l^bdlftatiog  the  destniction  of  the  germg. 

Dr.  Henry  has  lxN:»n  surcessful  in  destroying  the  infeetive  jirineiple  of 
^■i^aript  fever^  eontiiined  in  elothing,  by  means  of  a  diy  heat  of  only  14tl°  F. 
BiCippt  up  for  three  ho«rs»  Most  authorities,  however,  reeorameod  a  tenijK^r- 
l^^^ure  of  at  \esast  22o°  F,  for  all  kinds  of  exanthematoust  dis=ieasej  eueh  as 
^s^«»alI-iH»x,  measles,  r-hieken-pox,  and  the  like.  Sternberg's  investigations 
^SHDoaatrate  that  the  various  germs  jierish  at  the  following  tern jie rat u res  ; 


itl  hacntlu^ 

Popumuoocctt*  ,    ,    . 
Tutn'rvukmiii  bacilliu 


lJi2.8''  F. 
129.2°  F, 

212*     F. 


Chtfl«*ra  biu-h-riu  i  K^K-h)  ,  T2tVG<*  F. 
Mic"rrx*rxvu!*  Prtsteyrii  ,  ♦  .  140°  F, 
Stapbjtoeoccu*  p.  tturcu^    .     136.4°  F. 


Koeh  has  found  that  liacteria  in  general,  fret*  from  spores,  esmnot  resist 
I toriperatiiro  of  212°  F.  for  many  minutes,  and  that  if  it  le  eontinned  for 
^ft  whour  and  a  half  they  invarialily  perish, 

^P       Ag  to  the  action  and  rcsuUs  of  moist  luat  or  Imiting  as  a  disinftitant, 

L      «xpcrieiic€g  are  not  very  satisftietory.     Still,  if  the  boiling  be  kept  up  for 

■    •Vffil  hours,  and  a  little  earbolic  aetd,  or  ehloride  of  lime  or  of  zine,  1}€ 

H    nlW  to  tlie  water,  the  rt^snlts  ean  lx»  relicxl  upon  as  eflk'tive.      Should 

H    tiirre  be  any  doubt   alxmt  tlie  destrnetion  of  the  germ   when   hxlged  in 

H  Aitkiiig  or  otlier  artieU^  of  similar  diaraeter^  we  should  nt>t  hesitate  to 

^hmIov  the  highfst  dry  heat  eompatible  with  the  sjifety  tif  the  gotxls.    The 

^^F'firt  Glbric8  will  withstand  for  a  reasonable  time  an  elevation  of  'J25°  F., 

iuil  linens,  cottons,  and  woollens  may  be  trusted  to  it  without  the  nppre- 

lkn»ion  of  any  injury  or  danger.     Two  luiurs  of  ilry  luiit  surh  as  lias  lieen 

dnwibed  will  be  amj)ly  suffieient,  and  no  evil  eonseHpienee  will  i*olltiw  either 

tit  the  safety  of  the  gocxls  or  in  the  form  of  diswise. 

Steam  is  considered  to  Ik>  a  rapid  and  powerful  disinfectant,  experience 
^  *l>"Wing  pretty  e-onelnsively  that  at  212°  F,  it  will  destroy  all  wntagion, 
f  ami  the  complete  penetration  by  steam  for  five  minut*^  is  ibund  capable  of 
tlifrroughly  di>iinfecting.  K*X'h,  Parsons,  Klein,  and  I>K^fl<"r  all  are  agreed 
'j^m  ffjtikn  this  particular.  Steam  |>enetrat*:*s  far  more  rapidly  than  dry  heat,  and 
^P  t*  much  more  destructive,  in  the  time  oeetiju'id,  to  all  germs,  A  pressure 
^f  twenty-five  pounds  is  said  to  assist  materially  in  its  destrtictive  action* 

CoEMiCAi.  Disinfectants. — These  are  employtd  in  the  fi^rm  of  gases, 
liijaitis,  and  solids, 

(ni»eoufi  subi5tances  are  employed  principally  for  aerial  fumigation,  and 

t  ipplicable  for  the  disinfection  <»f  apartments,  etc,     I  shall  not  under- 

,  «te  Us  enumerate  the  various  articles  of  this  class  that  have  bt^^u  used 

fiwD  time  to  time,  bnt  shall  simply  confine  myself  to  a  description  of  a 

fc*  of  the  leading  ones,  such  as  exp^Mience  demonstrates  to  he  effective. 

A  Dumber  of  chemical  substanees  are  known  to  evolve  oxygen  very 


uo 
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fm4y  when  brought  io  contact  with  organic  leases,  and  in  this  manner  dis- 
integration of  tlie  olniuxions  matters  is  presumtil  to  take  place.  Chlorine, 
bromine,  nitmns  fiimes,  and  ferric  compounds  are  supposed  to  disinfect 
to  Bome  tli^i^ect  by  tliis  methixl.  With  resi>e<:'t  to  the  chemicjil  reactions 
that  take  phiee  in  the  use  of  the  other  substances  which  will  be  mentioned 
fartlier  on,  very  little  ap[»eais  to  he  known. 

Sfdphnr  Dhxi(h\ — The  most  available,  inexix^nsive,  and  reliable  disin- 
fci'tant  tliat  can  be  employed  fur  fumigating  apartments  and  preventing  the 
8prc*ad  of  exanthematous  diseases  is  sulphur  dioxide,  (SO^),  The  Greeks 
and  Romans  were  acquainted  with  the  preservative  proptu'ties  of  this  gas, 
and  usal  it  as  an  ant  (fermentative  in  wine.  It  is  two  and  a  quarter  times 
as  heavy  as  air,  and  is  usually  genei-ated  by  burning  sulphur.  It  has  a 
peculiarly  pungent  and  disagreeable  odor,  which  is  pei-ceivetl  when  a  sul- 
phur match  is  ignited.  Guyton  tie  Morvean,  who  first  studied  its  action,  was 
of  the  opinion  that  it  would  cooipletely  disiuftY-t  miasms.  Its  cliemical 
action  is  supposed  to  he  due  to  its  power  to  deoxidize,  the  resultant  acid 
coagulating  albuminous  matter.  For  the  disinlk'tion  of  rooms  re€t*ntly 
vacated  by  disejiswl  persons,  three  pounds  of  sulphur  should  l>e  burneil  for 
each  thousand  cubic  feet  of  air  space.  The  sulphur  can  best  be  ignited  by 
pourijig  over  it  two  or  three  ounces  of  alcohol  and  applying  a  lighted  nialeh. 
The  room  during  the  entire  period  of  fumigation  should  be  kept  completely 
closed,  au{l  al)unt  twenty- four  hours  afterwards  opened  and  thorough  ven- 
tilation alloweth  Before  using  this  agent,  however,  all  carpets  should  be 
taken  nj),  the  watl-paix^r  removed  arid  burned,  the  hangings  thoroughly 
loosciiid,  and  eveiy  part  exposed  so  that  tlie  gas  tTan  penetrate  every- 
where. That  sulphur  dioxide  has  a  direct  ac*tioii  upon  the  vitality  of  the 
germs  of  disease  follows  from  the  statement  made  by  Sternl>erg,  who  says, 
**  In  the  proportion  of  one  to  two  thousand,  in  an  aqueous  solution,  SO^ 
kills  micrococci  in  two  hours."  Koch  asserts  that  ant In^ax -bacilli  are  de- 
stroyed in  a  one-per-cent.  sohition  in  thirty  minutes.  The  experiments  of 
Baxter  letl  luni  to  the  conclusion  that  *Mt  is  tlie  most  powerful  volatile  dis- 
infectant known."  Sulphurous  acid  and  sulphur  dioxide  arebt^th  destroyed 
by  chlorine  and  jiermanganate  of  jxitassiuni^  and  shnuld  never  be  used  in 
conjunction  with  either.  The  great  S4jlubility  of  sulphurous  acid  renders 
it  one  of  the  most  valuable  substant^es  with  which  to  disinfect  liquids. 
Dr.  P^dsnu,  of  the  New  York  Boaixl  of  Health,  in  a  recent  report,  says  that 
sulphur  dioxide  is  the  most  pmcticable  and  reliable  means  tliat  he  has  ever 
seen  empluyctl  for  the  disinfection  of  the  exanthemata  and  diphtheria, 

Chiorhfv. — This  is  a  pale  yellowish-green  gas  at  ordinary  temix?ratnres, 
about  two  and  a  half  times  as  heavy  as  oixlinaiy  ain  It  is  a  powerful 
oxidizing  agent,  and  extremely  irritating  to  the  air-passages  when  inhaled. 
It  decomposes  ammonia  and  sulphuretted  hydrogen,  and  affet^ts  all  c<im- 
pouuds  arising  from  the  putretaction  of  organic  niatter.  It  is  commonly 
use*]  for  the  same  purpose  as  sulpliur  dioxide,  and,  like  that  agent,  renders 
the   occupation  of  the  apartments   temporarily  impossible.      It   bleaches 
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.^pnic  matters  aud  ck^troys  odors,  either  by  wittidrawing  liydrngen  or  by 
im  oxidation.  Chlorine  is  usually  geucrated  by  means  of  chloride  of 
Kne,  moiatened  either  with  water  or  with  dilute  sulphurous  acid*  Thei^ 
aii'Sieveral  |H>pular  disinfectants  which  contain  this  ^is  iu  sufficient  pro|ior- 
\m$>  to  be  of  ser\*icx? :  among  these  may  he  mentioned  Platt*s  elilorides, 
Uhirranue's  solution,  and  »Javclle  water.  Chloride  of  lime  is  often  usctl 
without  the  addition  of  an  acid,  being  scattered  as  a  powder  in  vaults, 
privitt,  and  gutters.  Bromine  and  i(xline  liave  properties  similar  to  ddo- 
noe,  though  they  are  not  &o  powerful  in  their  action,  and  sliould  not  l3e 
n?lied  upon  when  better  substances  can  be  procured.    Iodine  can  he  liberated 

^frm  the  sca]^  by  simply  applying  heat  underneath  a  plate  upon  which 
thcv'  liave  been  scattered, 
Kuraigation  should  always  be  regardtd  in  the  light  of  an  accessory,  and 
AboIcI  t>e,  when  practicable,  acc<inipauied  liy  the  processes  of  Ijaking,  stcam- 
%,aod  washing.  All  the  wood-work^ — walls,  floors,  and  furniture — must 
be  robbed  down  and  washed  with  a  solution  of  carbolic  acid,  one  pint  to 
lie  gallon  of  water,  or  a  solution  of  luehloridc  of  niercnr}',  au  ounce  to  the 
plim  of  water,  and  the  clothing  and  bedding  baked,  or  washed  in  a  solu- 
ioa  of  chloride  of  lime,  A  failure  to  make  these  pr<:»ccs,scs  complete  by 
kivtag  a  single  place  or  article  overlooked  will  create  a  new  centre  lor 
iofalinn,  and  all  the  work  will  have  been  in  vain, 
.  OiH^ilic  Ackl. — An  important  advance  was  made  in  disinfectants  when 

■  ifcc  virtues  of  this  substanw  were  discovered  and  brought  forward.     The 
^^Bl  advantage  of  it,  as  a  liquid,  is  that  it  is  slightly  volatile,  and  tliere- 
^HRoipablc  of  l>eing  spriukletl  iu  apartments  and  upon  substances  wliere 
itwiU  penetrate  every  corner  and  crevice  and  be  of  service.     It  retjuires 
%hnni  twenty-five  parts  of  water  for  thorough  solution,  and  in  this  pro- 
jKirtion  is  a  powerful  disinfecting  liquid  against  all  contagion.     It  ccxi^u- 
kt<t*  albumen  in  the  pro]x>rtiou  given,  and  enters  readily  into  union  with 
ie  siibstamx^  wherever  it  meets  them.     Dr.  Sans+jm  has  shown  that 
are  of  carlx>lie  acid  aud  glycerin  is  u  delicate  aud  ctfcetivc  appli- 
ortioii  for  disinfecting  disease  in  the  skin.      Its  chief  property  and  that 
■of  tin*  compoun<ls  associated  with  it  is  the  power  of  destroying  vegetable  and 
tnimal  organts^ms  and  preventing  jnitrefaf^tiou  and  fermentation  in  them, 

IBicMoride  of  mercury  in  siilutiou  is  tin.'  most  ptHverfid  untl  remui'kuble 
diainfitlant  known  to  science.  Investigation  shows  that  it  is  a  deadly  poison 
to  &II  the  lesser  forms  of  life,  whith  it  kills  instantly  when  enq^loyed 
in  proper  q nan ti ties.  It  cannot  be  used  iu  connection  with  lead,  tin,  or 
wp[vr,  owing  to  its  corroding  qualities.     Its  ]K)wer  to  destroy  germs,  even 

|i«  dilute  solution,  is  tmique.  In  the  proportion  of  one  to  five  hundn:*d 
'tdftgtro\'s  vitality  in  ten  seconds,  in  one  to  two  thousand  iu  one  aud  one- 
tkinl  minuter,  and  in  one  to  twent}'  thonstind  in  from  fifteen  to  twenty 
■Bioittea  Thus  it  will  be  seen  tliat  lime  is  an  clement  always  to  be  con- 
•ifed  when  the  solutions  are  used  in  ordinary'  pnjportions. 

The  &ct  that  corrosive  chloride  cjombines  with  albumen  leads  to  the 
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concluisloii  that  it  interferes  somewhat  with  the  process  of  destruction,  ai 
this  is  always  to  l>e  remenilx'rcHLl  wheu  using  it  as  a  disinfectant. 

The  fallowing  solution  is  recommended  by  Sternberg  as  tjuite  eapabETi 
of  killing  all  the  germs  of  infectious  diseases ;  bielduride  of  mercniry,  foi 
ounces ;  sulphate  of  coppcT,  one  jXHUid  ;  water,  one  gallun. 

Dr.  Parsons  recommends  the  following  solution  as  suitable  for  clothings 
excreta,  etc. ;  bichloride  of  mercury,  half  an  ounce ;  hydrwhluric  aeid,  oi  j 
ounce;  aniline  blue,  five  grains;  water,  fwe  gallons.     Mix.     This  is  tl 
standard  Solution  No.  1  of  the  I^iblic  Health  Association,  and  has  \ye 
tested  thoronglily.     It  should  be  labelled  '*  poison/* 

Sewage. — A  large  number  of  substances  have  been  proposed  for  tl 
djsinfe<-tion  of  st*wers,  t]Messpof>ls,  and  water-closets.  The  mercurial  mine 
salts  aie  not  apjxiicable  to  sewers  or  drains,  owing  to  llie  iai-t  that  thejiii 
corrode  the  metallic  pijK'S.  Carbolic  ac*id,  crude,  dissolved  in  w^ater  in  iljmt 
pmj>ortion  of  one  to  fiAy,  is  a  very  eflieieut  arrester  of  decomptjsition  in 
drains  and  wsspools,  and  is  in  every  way  preferalile.  Calveit*s  jjowder, 
oomposal  of  about  twenty-five  parts  of  c^arbolie  ai-id  and  seventy-five  jmrta 
of  alumina  and  silica,  is  applicable  to  the  same  conditions  of  use  as  quick- 
lime* 

The  solid  alisorbent  disinfc*ctauLs,  such  as  dry  earth,  charcoal,  sulphate 
of  iron,  chloride  of  zinc,  and  chh>ride  of  lime,  will  he  found  to  l>e  efficient 
in  drains  and  sinks  under  ordinary  eircumstances.  It  sliould  be  strictly 
enjuiniHl,  huwever,  that  under  no  circuuistauet\s  are  the  dejecta  of  yellow 
fever,  cholera,  and  typhoid  fever  patients  to  be  emptied  into  sewers  or  privy- 
vaults  until  they  have  Ix'en  tlumnighly  disiufwtcM.1  by  the  standanl  sidution 
of  mercuric  cidoride  which  has  Ixxni  recommended.  Filth  such  as  is  found 
in  closets,  sinks,  and  privies,  it  should  be  remembered,  is  the  chief  source  ■ 
uf  nutrition  for  the  dilTerent  drsease-genns,  an<l  theix?foresm'!i  places  eanuot 
be  too  clean  nor  avoidixl  too  widely.  Let  them  l>e  cleaned  out  often,  afler 
being  disinfectetl ;  and  d^v  not  allow  accumulations  to  take  place  under  any 
circumstances,  always  remembering  that  bad  cmIoi's  are  tlie  best,  if  not  a 
certain,  indication  that  something  is  out  of  order  and  that  there  is  danger 
ahead. 

Sternberg  advocates  a  dilute  chlortde-of-lime  jwwder  composed  of  one 
pound  of  chloride  of  lime  and  nine  jKJunds  of  plaster  of  Paris.  This  is 
clean  to  liandle,  and  i-nn  be  sprinkled  over  everything  fearlessly. 

Perchloride  of  ir*)n  is  useful  for  the  disinfe(.tion  of  sewage,  and  whf'U 
added  to  it  throws  down  a  pn^'ipitate  of  ferric  oxide^  wluch  is  due  to  its 
at*tiuu  upon  the  sulptiide  of  amnniuium  nearly  always  prt^si'ut  in  sewage. 
It  is  conjectured  that  this  reaction  leads  to  the  liberation  of  sulphur,  whidi 
in  turn  acts  as  a  disinfectant. 

Permanganate  uf  [jotassium  prevents  putix^action  in  sewage  for  a  short 
time,  and  also  acts  as  a  detxlonint ;  but  it  is  necessary  ti)  use  it  in  large  and 
expensive  quantities  to  get  these  results^  and  hence  it  is  not  practitiil. 
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SCHOOL-HYGIENE. 


By  D.  F.  LINCOLN,  M.D, 


The  subjef't  hefore  us  is  readily  divided  into  the  two  brandies  of  per- 

1  external  hygiene     Under  tfi«^  formt^r  we  dmll  amsidor  the  facts 

_    1  or  poor  health  in  the  indivklmil,  his  habits  and  uociipatioua  m  a 

^^ii>lar,  and  their  influence  upon   liis  tievelopment.     In  doing  this,  the 

of  medicine  and  educational  science  shunld  be  combined.     The 

..*  ^art  of  the  pai>cr  will  include  sucli  architectural  and  enginoerino^ 

«lf*aib  ss  seem  useful  in  establishing  external  conditions  favorable  to  health 

tod  4  normal  development 


L    PERSONAL  HYGIENE. 

It  is  obvious  that  we  ninst  here  exclude  from  consideration  a  great 
onmber  of  omtters  which  aijply  equally  to  all  i-hildreu,  whether  inmates 
of  adkools  or  not^  and  that  we  must  limit  the  discussion  to  such  things  as 
ai¥  specially  under  the  influence  of  the  s*'hool  and  its  work.  Under  this 
limitation  we  find  that  the  subject  unavoidably  presents  itself  in  the  form 
oTaliat  of  complaints:  it  might  with  equal  propriety  Ix?  ternji»d  a  "  School- 
Patklogj'/' 

The  aflections  which  originate  in  BC*liool-inBnences  may  Ix^  roughly 
divided  into  those  in  which  overwork  is,  in  a  general  way,  the  chief  muse> 
UicKic  which  are  not  so  cansct^^l.  Overwork  and  dcprcsseil  vitality  are 
ly  re«i]xmsible  for  the  following  complaints  in  si^-hfHjl-t^iildrcn  :  dys- 
pepsia, headache,  nervous  derangements^  cliorca,  epilepsy^  neurasthenia, 
Iftckache,  menstrual  disorders,  and,  in  some  eases,  consumption.  Spinal 
dfformiti^.'H,  and  diseases  of  the  eyes,  are  conveniently  treatixj  apart  frnm 
tbiji  list  ijf  alftH^tions.  The  subject  of  physictil  Lnhieatiou,  and  a  <liscnssinn 
of  fcbool'pro^rammes  of  daily  work,  oonelude  this  part  of  the  subject. 


AILMENTS  FROM   DEPIIESSED  VITALITY. 

Physical  debility,  in  one  form  or  another,  is  plainly  a  chief  c^use  of  the 
^mealA  enumerated  below,  although  in  some  cases  it  is  necessary  to  allow 
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uj:zv=  •    :r    ^fc    }r«=*eai.'^  :c  icLa-  causes,  as  in  the  case  of  eye-diseases  an. 

T~.r  'i  :1-.'  -*.-:i'»i*  t'  :iii5  counin*  have  often  been  accused  of  ova 
-  "-L.-ii:  Zf:  Tu:?:.!^.  Ii  tii-f  discussions  of  this  subject  it  has  naturally  hap 
T'.'-*-.  -zaL  'ii^-sv'-ans  imv-f  fc^vn  prominent  as  accusers,  while,  just  a 
=»  -..^  -.  3a:: ^"  Tiat-ner?  have  shown  a  tendency  to  excuse.  Some  of  th 
:  -i  i2;i»iuc  -iuiantual  authorities,  however,  have  been  most  severe  i 
1-  ■    ■  -ni'^^i'iv^  -a  uitr  cxi:?c:ng  conditions  of  school-life. 

-   -       -T  var»-i  :iia:  the  sehoiJs  of  Boston  set  the  example  of  "  high- 

■— *-<  -•  •i-.'.af.'.ii"  :»>  :h«*  rest  of  the  country.     Such  is  the  testimony  of 

If    i.     '.  .;.:  r*.  Philbriok,*  so  long  superintendent  of  the  schools  of  thai 

■-     ^   •    c^  •*  *  -^kio:!  picture  of  the  way  in  which  it  was  introduced. 

..'•  'i-  -^  ••  ?U:Ibriok.  the  schools  were  in  a  lethargic  state  previous  U. 

^ ^. .. r?    ::v   Liritieuce  of  Horace  Mann  aroused  them.    At  tliat  time  tin 

.^.  ^     ^>-.^>    i  '.lie  znmimar-sehools  (about  the  age  of  fifteen)  were  firs 
^,  ^-..>*     ■    -'li^tn/jtr  tct-itten  examinations.     This  woke  them  up  to  ai 
:..K-  .-*c    A.!^  •.'       *  ::ie  hii:hest  kind  of  high  pressure  was  inaugurated  in  t 
a.  "t    ••'jiiHtitive  examination  was  discontinued  after  a  few  ycara 

u.      t     ai     .    1  -;ir\i\>xL  and  efforts  were  c-onstantly  made  to  revive  it. 

.-  cut    a4.^.  ■•»>  It  ill  Stages,  and  very  frequently  repeated,  are  a  charao 

..  ..^.     ,    -^T-iu    uaiis  '.»f  txlucation.     They  are  extremely  useful,  in  fed 

i;i.     **.     i"^   ^or^'  :iiii'i  futile  when  instituted  merely  to  make  a  visibl 

^.  .    5^     .    *i  OS  iipsn-Jy  well  done,  or  when  a  child  who  has  been  faithfu 

.>i    >  ^^«»i    n  3«dU*ss  but  anxious  suspense  about  his  promotion 

,^ :    .IV-  •.  >  li*^-*  .ii?<*  *  habit  of  coming  at  the  close  of  the  spring  temi 

^  »  .     .   -•  %,%i,\    \^\>  ::rwl:  some  schools  wisely  suspeud  other  work,  t 

.    .    c.  ^  .  ■:    «B<  .*>  t*i.n*ibK\  at  that  time.     Much  of  the  English  expe 

^  „.   •    •    •.M\j«^ii{!v^  examinations  goes  to  show  that  they  exert  a  moe 

..^     ^-.r«.K    i|vu  tht*  youth  who  are  being  bred  up  by  the  forcinj 

>.-^->5<         -^    Hii^K'^*  .*f  j>tissing  them,  in  hojws  of  getting  appointments 

^  ^^  ^^    «^    iiv  ^tii:ii.{ar\I  of  the  German  schools,  our  children  do  nc 

,  .  .    ,  ..,*,.  vs.  AT  vvttiplain  of    Ten  hours  a  day,  study  and  recitation 

.  ,*.  ... .-  >^%\ii>«tvifc  h\  gymnasia  (classical  schools)  for  boys  of  ten  t 

^. . .     -.^'K  \  *^'     ^'^^  ^^5^  ^'^^  work  done  in  "high  schools"  from  th 

^<.r»-    *    ./uphxytt  x-^rits  from  six  to  about  seven  and  a  half  hour 

'-vi^Is     it  svll^f^w'  it  is  about  eight  hours,  and  at  West  Poin 

^^-s   <»i^    *«■  ^'^  **  most.     These  requirements  for  America] 

^  ^^  A^H.-i^vv.     Biit  it  is  l)eyond  a  doubt  that  we  compel  younge 

•  >«M  »    *i<M»*f   »v  ^nf^*     If  ft  child  enters  a  primary  school  at  five,  h 

.         *  ^  K*k,«K  it  rK*  w\Tt«iwr  and  two  in  the  aftern(X)n, — or  fully  tw< 

,^^.  ^?^CA>i     He  is  kept  in,  nominally  at  work,  far  beyon< 

•   i"     vhv^  >»<^  ^*^  '^^  {H»wer  to  use  his  mind  at  the  work.      Thi 

*k!  \    V^V''  0J»»»^^'*^  *^^'^'  furnishwl  us  with  data  governing  thi 

1  SdaJ«tK>D»  February,  1886. 
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point,  which  have  never  been  set  aside.  He  states  that  a  cliild  from  five  to 
Sloven  years  old  is  able  to  attend  to  one  subject  for  about  fiftec^n  minutes, 
^nrliiieh  shanld  be  the  leugth  of  a  lesson ;  from  seven  to  ten  years,  about 
fc^wr^xity  mitiutes ;  from  ten  to  twelve  years,  about  twent}-five  minutes ;  from 
t.^^V'el^'e  to  eixteeti  or  eighteen  yearSj  about  thirty  minutes.  The  total  power 
€>ir  attetitiou  for  one  day  is  somewhat  in  proportion  to  this.  It  is  a  tlisgmce 
€«^  OUJT  communities  that  they  insist  on  having  the  little  ones  sent,  more  to 
l^e  takeu  care  of  than  taught,  for  the  same  number  of  hours  that  make  a 

banker's  day.     Every  minute  in  sehool^  at\er  their  power  of  attfution  is 

^2liau8ted,  is  given  to  forming  the  habit  of  inattention,  which  is  elear  luss 

^fccj  education.     That  heaUli  must  suffer,  is  certain. 

The  city  of  St.  Ltjujs  fixes  the  age  fur  admis.sion  at  seven  ;  but  there  are 

K^iitnerous  kindergartons  which  take  younger  children.    The  kindergarten  is 
I      oxie  of  the  liest  charities  of  modern  times  ;  it  teaches  neglectcTl  childiTu  hal>it^ 

of    ncatnc^  order,  punetualityj  civility  ;    feeds,  washes,  and  clothes  thera 

fc'^w^hen  necessary  ;  keej>s  them  half  a  day  in  an  atmosphere  of  physietil  purity 
nd  health,  and  must  be  classcil  as  the  best  evidence  of  what  schools  may  do 
>r  hygiene.  On  the  other  hand»  the  kindergartens  for  childiTn  of  wc^ilthy 
iirenta  are  not  wholly  free  from  the  charge  of  over-stimulating  their  pupils, 
-■-'here  is  a  ooudtant  tendency  among  the  new  teachers  to  urge  and  arouse 
c^liildreii  who  are  doing  well  enough  already  ;  I  quote  the  words  of  a  very 
^^^perienced  seuior  teachen  Some  childrcu,  in  fact,  are  too  ninch  aroused, 
a.ri<3  have  to  be  removed ;  but  the  danger  is  understood  ;  and,  on  the  whole, 
t:li€se  children  also  re<*eive  moral  Icss^jus  that  are  of  inestimalile  value. 

The  fault  of  the  old-fash ioncil  school  was  in  negk^liug  the  pupil's  un- 

orstanding  of  the  subject  and  his  interest  in  it.     These  points  have  now 

m  thoroughly  studied  that  it  seems  as  if  lessons  had  Ix^'ome  far  too 

^cresting  for  some  children,     A  bright  boy,  making  no  progress  in  a 

mmon  school,  is  transferred  to  a  "  Quincy"  school  and  becomes  devoted  to 

vidy,  but  he  has  to  l>e  taken  out  every  few  months  to  rest  liis  brain.     The 

't^ocher  ought  of  right  to  be  taken  out  fur  the  same  puq>ose,  l)ut  she  lu^lds 

out— by  the  aid  of  coffee. 

A  very  exaggerated  notion  is  entertained  by  some  jmrents  regarding  the 

'^ulueof  primary  work:  as  if  cluldren  at  the  age  of  five  could  \)Q  said  to 

*>^  students  in  the  proi>er  sense  of  the  wonl,      Sch^xjling  at  tbat  age  means 

^^>nietbiDg  radically  differeut  from  what  comes  later.     In  the  woixls  of  W, 

T,  Harris,  **  We  do  not  look  so  mncli  to  tfie  gain  in  intellectual  jMJSsassious 

^a  to  the  training  of  the  will  into  correct  habits,  during  tlie  years  pR'vious 

%>the  seventh."*     In  protest  against  the  popular  delusion  about  iosing  7io 

^w^  there  is  an  (x^casional  expression  of  individnul  will,  like  this:  '*  I  kept 

^^y  little  girl  out  of  school  till  she  was  eight  (or  ten)  years  old,  and  now  she 

>»  up  with  the  rest."    There  is  a  certain  numlier  of  bright  excitable  children 

^hoare  benefited  by  this  poBtjx)nement  of  school-life. 


*  St  Lank  School  Keport,  1872^78,  p.  la 
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A  general  view  of  the  state  of  our  schools  has  often  been  attempted ;  fb 
results  arrived  at  have  not  been  entirely  oonoordant,  but  all  reports  shoi 
the  nature,  at  least,  of  the  evils  complained  of,  however  widely  the  estimat 
of  their  extent  may  diflTer. 

As  suggestive  of  the  state  of  things  at  present,  the  writer  gives  the  result 
of  two  inquiries,  one  favorable,  the  other  not. 

The  first  case  is  that  of  the  high  school  at  Cleveland,  Ohio,  investigate 
by  authorized  medical  authority  in  1881.^  It  is  stated  that  nearly  sevent] 
five  per  cent,  of  the  girls  had  lefl  school  on  account  of  ill  health,  or  part] 
so,  and  that  thirty-three  per  cent,  of  the  boys  were  compelled  to  leave  c 
account  of  physical  troubles.  Ill  health  increased  almost  uniformly  in  pn 
poitiou  to  the  amount  of  outside  study,  and  inversely  to  the  amount  c 
recreation  indulged  in.  The  following  table  divides  the  girls  into  foi 
classes,  according  to  the  number  of  hours  of  study. 

Statistics  relating  to  the  Health  of  the  One  Hundred  and  Eighty-Six  Oirls  belonging  to  ti 

Cleveland  High  School, 


State  op  Health. 


Under  two. 


H0UB8  Studied  oxtt  op  School. 


From  two     From  four 
to  four.         to  six. 


Overalz. 


Health  poorer  while  at  school  .    .    .  per  cent. 
Health  very  poor  while  at  school    .        " 
Appetite  deranged  while  at  school  .       " 
Sleep  deranged  while  at  school        .        " 
Tn.)iil)lod   with  headache  while  at 

school " 

Troubled  with   back-  or  side-ache 

while  at  8<.rhool " 

Troubled  with  weak  eyes  while  ct 

seh(K)l " 

Eyes  failed  since  entering  school     .        " 
Menstrual  symptoms  were  known  .    number 
Menstruation    as    usual    while   at 

school per  cent. 

Menstruation    deranged    while    at 

school " 

Menstruation   frequent  or   profuse 

while  at  school " 

Menstruation      scanty,      irregular, 

j)ainful  while  at  school " 


29 
14 

7 
7 

22 

14 

29 

14 

5 

SO 

20 

20 


70 
40 
44 
18 

62 

34 

39 
18 
40 

50 

50 

28 

35 


66 
47 
37 

81 

57 

36 
18 
31 

19 

81 

26 

71 


100 
100 


100 

45 

42 

17 

9 

67 

83 

11 

83 


"  The  j)arents  of  seventy-six  of  the  one  liundred  and  eighty-six  girl 
attributed  their  trouble  in  part  to  tlie  stair-climbing.  The  irr^ularity  o: 
meals  necessitatcyd  by  the  one-session  system,  the  worry  about  rank  an< 
examinations,  were  arraif^ued  as  causes  by  others." 

The  remark  of  Dr.  William  Go(Klell,  of  Philadelphia,  has  the  same  ten 
dency  :  *^  So  commonly  do  I  find  ill  health  associated  with  brilliant  scholar 
ship,  that  one  of  the  fii-st  questions  I  put  to  a  young  lady  seeking  m; 
advice  is,  ^  Did  you  stand  lii^h  at  school  ?'  " 


*  See  New  York  Medical  Kecord,  November  12,  1881. 
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'  case  of  tiie  yuung  lailv  wlio  read  one  Imndi^cd  and  ton  bound  novt'la 
ux  rooiitlis  while  attending  the  Hartiord  high  school  shows  tliat  the 

is  not  all  on  one  stde. 

The  more  fevorable  view  is  taken  hv  President  William  De  Witt  Hyde, 

CBowdoiD  Collc^,  who  has  just  eolletted  statistics  hnatHi  on  the  answers 

^oue  humlrfHl  and  fifty  teachei's  and  pliysieians.     Of  these  one  hnndred 

mid  fifty,  one  hnndred  said  there  was  no  overwork  in  the  schools  of  tlieir 

ty;  twenty  replied,  "  Not  generally,  hut  in  individual  eases  f'  ten  replied, 

Sume  iKTvous  high-school  girls;"  fiflccn  did  not  answer  dirwtly  ;  while 

five  (four  physicians  and  one  teacher)  f(»nnd  overwork  in  school  a 

ilent   evil.     Nearly  all  attributcHl  whatever  evil   there  is^  not  to  the 

imat  of  work  recpiircnJ,  but  to  the  worry  and  anxiety  oceasioned  by  an 

.Toa*<:lad  siysteni  of  grading  by  too  frequent  and  severe  tests  (i.e.,  ejeaniina- 

toos;  comjxire  Phil  brick's  statements). 

It  \s  likely  that  these  respondents  are  correct  in  denying  the  frequency 
of  wrrwork,  if  that  be  measured  by  the  number  of  hours.  But  the  elfects 
ofmrnV/j^are  worse  than  those  of  earrying  heavy  loads, 

h  is  a  universal  CTtmplaiut  anmng  tmchers  that  girls  ruin  their  health 
kjuocial  dissipation.  The  comiilaint  is  jnstificfl  by  the  factSj  antl  it  a}>plies 
llllnnjst  all  ages  in  S4:'hool.  The  lanlt  is  in  the  age  we  live  in,  which  exacts 
too  much  and  too  early  display,  aud  expivsses  the  height  of  its  contempt  by 
tktiord  **slow/* 

The  {karents  of  school-boys  and  school-girls  ought  to  consider  that 
'  *<irim'"  has  pot  yet  l>t*gnn  fur  them, — tliat  srliool  is  entitled  to  their  entire 
(iw'ngili ;  in  return  for  whichj  the  school  ought  to  see  that  the  children 
?iow  ioto  the  posseasion  of  firm  hc^Itli.  Many  boarding-schools  disserve 
pttiiefdr  their  success  in  this  matter*  and  it  ollen  happens  that  elitldren  of 
'it  ami  indulgent  parents  are  never  quite  well  except  when  at  board! ng- 
^oal,  where  regular  hours  are  kept  and  sweetmeats  are  not  allowed  to  be 
'^ivfd  from  liome.  A  return  to  old-iashiniied,  Englisli  notions  about  the 
^"abcof  play  get^ms  to  l)e  making,  alst>,  in  boys*  school i^.  But  it  is  the  girls 
^tgive  m<»st  anxiety,  l)ec^useof  tlieir  readiness  to  uudeiiake  double  tasks. 
Tb^  higher  st;h<XFb  of  Coijcnhagen  luive  been  recently  made  the  object 
'>fr»t-arch  by  Hertel,  in  an  important  contribution,  since  translated  into 
fjigiijJi,     The  result  in  fignrt's  is  as  follows : 


Healtiiy, 
.    194)0 
.      iU4 


Sickly. 
978 

477 


iMPERrECT  Report. 
W 


TOTAI« 

3141 
1211 


ht  ^irls  tht*  jK'rc<?otage  of  the  sickly  increas<?^s  from  the  age  of  twelve, 
^«aU  tlrnt  of  the  well  at  fourteen,  and  exct^eds  it  by  ten  (xt  ti'nt,  at  six- 
*«n.  The  term  "sickly"  includes  anremia,  scrofula,  nervonsneas,  headache, 
JKieUiTil,  curvalure  of  spine,  eye-disciise ;  also  tx>n8umptiou,  organic  weak- 
^uf  the  heart,  c-te. 

The  boys^  work  is  six  hours  a  day  at  sc*ven  years,  rising  to  ten  hours, 
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often  more,  at  sevcnt^n  and  oighteon.    Tho  girls  at  eleven  years  work  elfl 
hours;  at  from  fourteen  to  sixteen^  about  nine  hours,  or  ratlier  niori*  ti 
the  boys. 

The  work  of  Hertel  shows  a  state  of  thiugs  vvliii'ii  is  probably  not 
unlike  what  is  found  in  a  large  part  of  Germany* 

DvsPEPSiA*^ — This  is  an  establishc»d  national  trait  of  Americaus,  and  ft 
familiar  symptom  of  overwork  at  sc^hfMiL  The  first  point  to  be  notiecd 
Iiere  is  tlie  faet  tliat  it  is  not  (as  seems  to  l>e  jwjiularly  supposed)  a  local 
trouble^  to  be  cured  by  sume  doses  of  medieiiie,  but  a  symptom  of  general 
want  of  force  in  the  system,  to  be  cured  by  fresh  air,  exercise,  fixxJ,  sleepy 
and  good  i-egimen  in  general 

The  school  is  I'esjxmsible  for  dyspepsia,  in  some  cases,  by  interfering 
with  the  pupils'  opix)rtunitit^  for  regular  meals.  The  old  plan  gave  twi 
houi-s  of  free  time  at  uonn,  during  which  children  had  a  gijod  dinner;  tlU 
new  plan,  alreaily  introduced  into  high  schools  and  beginniug  to  cixjep  into 
those  of  lower  grade,  keeps  the  child  from  nine  to  two  o'clock,  with  m 
fofxl  exet^pt  the  wi*etched  ^*  Inucli^'  of  cake  and  sweets,  dismissing  liim  in 
an  exlmnsted  state  from  the  day'^s  work,  to  seek  for  moix*  cake  or  pie  in  th€ 
cuplM:iard,  or  else  to  await  the  family  sup[jer  or  dinner  with  what  )Kitienoc 
he  may  command, 

Tlie  privilege  of  having  a  Avhole  afternoon  to  one's  self  is  S4>  highly 
estec^mtxl  that  we  shall  not  probably  see  a  return  to  the  old  plan.  A 
modification^  however,  by  which  an  hour's  recea^  is  given  midway  in  tb« 
session  aftoiTls  ample  time  fur  ttie  consumption  of  a  pro{>er  lunch,  as  k 
the  custom  in  one  of  the  Chicago  fitting-schools. 

Children  often  lose  appetite  during  the  course  of  a  school  year,  nor  ii 
this  always  evidence  of  overpressure,  but  sometimes  of  mere  ctinfinemed 
to  the  house  and  want  of  exercise.  Some,  particularly  girls,  have  no  appe<i 
tite  for  breakfiist :  they  must  not  be  alhjwed  to  indulge  this  want  of  ap^ieii 
tite.  Very  many  think  it  woi-se  to  be  tai'dy  than  to  lose  a  break fiist :  thej 
perhaps  are  lazy  at  times  in  the  morning,  or  have  been  up  late  at  an  entei^ 
tainment ;  or  they  may  live  a  great  way  fri»m  schixd,  and  may  leave  homf 
before  the  family  are  cpiite  ready  for  breakfiist.  Many  teachei-s  notice  chit 
dren  occasionally  coming  to  scliool  in  a  lanVisiied  state  from  such  causes ;  il 
is  a  duty  to  send  them  home  at  once,  with  advit*e. 

Other  children  there  are  in  whom  this  failure  of  appetite  is  a  warning 
to  investigate  the  day's  doings.  It  is  fully  as  had  when  children  acquire  a 
habit  of  de{>endi ug  ou  a  cup  of  tea  or  coflee  at  l>reakiast. 

Headache. — The  causes  of  headache  are  as  various  as  those  of  dys- 
pepsia. 

If  there  is  distinct  exc^ess  of  mental  work,  this  will  often  pnxluce  in- 
creased irritability  of  the  brain,  and  disturbances  in  the  circulation  of  that 
organ.  There  is  not  a  very  great  amount  of  this  overwork  in  our  own 
schools,  j>crhaps.  In  Germany,  and  in  the  countries  that  have  formeil  their 
educatioual  systems  upon  her  models,  excessive  study  is  the  rule,  and  tin 
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nestilt  is  comiDg  to  light  in  some  of  the  more  recent  statistical  reports,  as 
^rc^ll  as  ia  a  general  poptilar  protest  against  the  eriiel  exaetioiis  that  aix* 

Guillaiime  mentions  ht^flaehe  hy  the  name  of  "ecphahil^ie  st-okiire/' 
He  foiiud  two  hundretl  and  oiuety-six  among  the  seven  hundred  and  tkirtj- 
o»e  pupils  of  the  College  Miinieipal  at  Ncnehutel  who  siitlert^l  frequently 
finom  headache.  The  girls  sutlered  twit^e  ad  often  as  the  boys  ;  the  younger 
o-liildren  were  also  great  sutferers,  Bet*ker  found  among  three  thousand 
five  hundred  and  sixty-four  pupils  at  Darmstadt  twenty-seven  i>er  eent. 
s^^fferiug  more  or  less  from  headache ;  in  the  highest  class  of  the  gymnasium 
ox'cr  eighty  j)er  cent,  complained*  With  htwlaehe  Gnillaume  mentions  the 
fVec|ueney  of  nosebleed, — ^a  complaint  which   may  |)erliai>s  i>e  dlsregardeil 

3.fllODg  US. 

Dr.  J.  Criehton  Browne  has  lately  given  statistics  taken  among  the 
hnlf-fcd  inmates  of  the  Ixaidun  Bt>anl  schools.  He  draws  a  strong  picture 
of  the  unhappy,  under-vitalized  existence  of  this  class,  but  it  remains  open 
t:o  some  doubt  wliether  the  blame  should  be  laid  so  heavily  upon  the  sehool- 

I^^-ork  as  is  done  by  him. 
Prof.  N.  J.  BystroflTj  of  St.  Petersburg,  has  found  headache  in  five  \}qt 
cent,  of  the  children  at  the  age  of  eight,  rising  to  from  twenty-eight  to  forty 
per  cent,  at  fmm  fourteen  to  eightwn  years.     He  examined  seven  thousand 
ft>ur  hundred  and  seventy -eiglit  cliildren  of  both  sexes. 

The  headaches  suffered  by  hypermetropic  cliildren  are  cured  at  once  by 

suitable  (convex)  glasses,  and  by  no  other  tiTatment.     Tlie  public  ought 

'o     l>ecome  aware  of  this  ratl^r  common  class  of  mses.     Tlie  patients  are 

i'tc^rally   unable  to  accommodate  their  eyes  for  reading  without  hurtful 

Nervous  Derangement. — The  term  nervous  derangement  covers  a 

"^ icefield.     One  of  the  common  forms  among  school-children  is  sleepless- 

^^^^  Cjftiy  or  restless  sleep  disturbed  liy  dreams.     Chorea  is  brought  on  in  some 

P^^r^'^isposed  children  by  sc^hool-work.     Either  of  these  conditions  should 

fc^e  instant  warning. 

A  fair  statement  of  the  general  condition  of  city  public*  schotJ  children 

*^^^-s  been  given  by  Dr.  C.  F.  Folsoni  :^  *'  Pale  faces*  languid  work,  poor 

'^l^T^etrte,  disturbed  sleep,  headaclie*  and  wiiat  is  vaguely  called  nervousness, 

^^:^  more  common  among  them  than  they  should  be  among  children  of  their 

*>^e8.    I  doubt  whether  there  is  an  exaggerated  prevalence  of  manifest  or 

"^^elUmarked  diseases  of  the  nervous  system  among  them.     If  due  to  the 

•cliool-drill,  my  impression  is  that  they  come  for  the  most  part  later  in  life, 

^fter  the  children  have  left  school,  and  l^ecause  of  constitutions  weakened 

*i^^riug  the  school-years,  instead  of  strengthened,  as  they  should  be,'* 

The  impression  w^iich  the  apiiearance  of  city  school-children  made  on 
««  writer,  when  a  visitor,  precisely  corresponded  with  the  above  statement. 


^  SU  Lectures  on  Scho^UHygiene,  Ginn  ^  Co.,  1835. 
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Some  children  are  extremely  sensitive  to  the  iiifluenee  of  their  comrBdew 
They  arc  niifit  to  mingle  in  a  crowcl ;  they  lose  the  power  of  expre^^inj:; 
themselvi'S  in  reciting;  their  manner  betrays  mental  pain  and  constniiiit^ 
The  rigid  air  of  disei])line  in  targe  schwjls  keeps  many  in  an  unnaturaTa 
state,     Ycmng  girls  entering  college  sometimes  suffer  greatly  from  beini^ 
obliged  to  live  in  tlie  midst  of  erowds,  with  m^  mncli  less  of  pei^oual  freedon 
than  young  men  enjoy  under  like  cireumstanees. 

CiionEA  (St  Vitus's  dance)  is  mainly  a  disease  of  the  time  of  Ixdil^"  ^ 
devel<tpmi^nt  :  the  gn^ater  part  of  the  cases  fM«cur  fnmi  the  sixtli  to  the  fi^^Q 
teenth  yearj  whieh  includes  the  second  dentition  and  puberty.  It  beloa  -^m^ 
to  the  class  of  diseases  wliich  may  spread  by  psychical  contagion  amo^^nKTA 
children.  Among  the  fii^t  symptoms  is  a  change  of  tenifxT  from  cheerfi__^»| 
ncs;?  to  fretfulness  or  apathy,  and  along  with  this  the  powers  of  atteDtL-==;i^i^n 
and  memory  fail  in  a  way  which  the  teacher  may  be  the  first  to  noti^  ^^e 
A  child  suffering  fnmi  chorea,  therefore,  is  nnfittcHl  for  associating  w  ith 
school-children  or  perlorming  s*-'hmjl-work  ;  and  the  first  step  in  the  trt!z_  jat- 
ment  must  l>e  to  i-emove  it  from  school  and  stop  all  head-work  at  ho^^^r-H^e, 
There  is  a  certain  numlier  of  children  \vho  possess  a  predisposition  to  ei:m^mm' 
plaints  of  this  sort,  and  arc  not  fit  memliers  of  oi-dinary  schools,  %vith  ^^lie 
strain  on  the  faculties  which  seems  a  necessary  attendant  upon  our  syj^ 
of  large  classes  and  fixed  tasks.  Such  children  may  develop  well,  if 
catefi  quietly  and  witli  much  open-air  freedom. 

Epilepsy. — Children  liable  to  attacks  of  epileptic  fits  are  not  pi 
inmates  of  school-houses.  They  are  often  backward,  or  even  feehle-minc3B.  ^ed. 
They  are  usually  i)eculiar  in  temper, — easily  excited  and  falling  into  ^m^^n- 
governable  vagcs^  given  to  lying,  and  licentious.  It  is  impossible  to  tr^^^BW- 
age  them  by  the  ordinarj'-  course  of  discipline;  they  are  not  understr-^irawd 
by  the  average  teacher,  and  do  not  lx*Iong  in  the  common  Pchool,  bn^^  io 
those  sjieeial  establishments  where  their  nature  is  understood.  Besides^  ^^ibe 
moral  danger  to  which  their  piTscnee  exposes  the  scholars,  the  occurred ^■w* 
of  an  attack  in  the  presence  of  young  people  is  a  thing  to  be  greatly  dnatd  ^* 
Fright  is  a  recognized  cause  of  epilepsy  in  well  i>ei'son3  ;  and  a  jierson  i  '^■'  * 
fit  is  a  spectacle  quite  ugly  enough  to  frighten  others  into  fits.  Add  to  ^i^— -his 
the  facts  that  childhcMxl  is  eminently  susceptible  to  nervous  imprcssic^^''?^^ 
whether  of  fright  or  otherwise,  and  that  most  cases  of  epilepsy  originat«i-^~  '^' 
childhood. 

Of  epilepsy  as  a  possible  eoosequence  of  overwork  in  school,  little  rr^^^y 
be  said.  The  connection  "  is  not  proved,  but  we  cannot  wholly  reject  ^^^^ 
possibility  of  it."  ^ 

Neurasthenia,  or  BREAK-i>owy. — A  complete  failure  of  streng — ^t 
bodily  and  mental,  is  sometimes  the  reward  of  excessive  zeal  in  study.  ^ 

partial  break-down,  implying  a  year's  senii-illness,  with  a  recovery  to  orr^^c^ 
half  the  former  working-powers,  is  rather  common.     High  schools,  nornr^^'*' 

*  Nothottgel,  in  Ziem$9en*s  Cyclopaedia. 
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I  mod  colleges  furnish   tlie  cufi^ei^.     The  fy) lowing  one*  if*  peciiUar, 
fk  aeemi^  to  [K)int  to  defective  mental  training  as  a  eaiij^e, 
A  yotitig  man  of  good  antecedents  and  physique  entered  a  normal  sehooL 
aory  was  good,  but  lie  c<3idd  not  ^nisp  the  principles  of  the  instnie- 
which  was  intended  to  develop  judgment  in  teaehing  rather  than  to 
with  ioformatiou.     He  failed]  in  his  work  l)e«tuse  he  eould  not  make 
ofy  lake  the  place  of  judgment;    sj>ent   protraeted  hours  in  listless 
WOT ;    became  dy.sj^>eptie»  Insl  muscle,  develupeil   what  seemed  to  be 
symptoms,  had  headache  and  neuralgia  (unknown  Ijcfore).     In  a 
mouths  he  went  home.     Several  years  of  R^st  and  b'ght  work  on  the 
i  did  not  wholly  restore  him,  and  he  stil!  complained,  '*  I  am  tired/* 
Rn^k-dowu  is  notoritiusly  common   in  young  women,  and  excess  of 
fork  or  some  other  distinct,  cause  is  uenally  traceable.     It  may  occur 
tly  after  the  graduation,  rather  unexpecteilly. 

Backache* — This  is  not  the  name  of  a  disease^  but  is  used  here  as 
Eiting  a  class  of  cases  described  witli  admirable  vigor  by  Hawaixl,^ — 
Dot  of  spinal  diseasej  nor  of  uterine  disorder,  but  of  o\Tr-fatigue. 
**  It  ia  very  common,'*  says  Haward,  **  to  see  eases  in  which  such  symp- 
^xns  (backache  and  weakness  of  the  spinal  muscles)  are  the  more  obvious 
fridmcesi  of  over-fatigue,  and  in  which  a  careful  examination  will  reveal 
other  ftigns  of  the  same  evil.  This  is  especially  the  case  with  young  girls 
offa'ble  ciiTulatiou  (evidenced  by  their  cold  hands  and  feet)^  whose  cu- 
lltisiasni  for  work  is  in  excess  of  their  physical  powers.  They  rise  early^ 
iwly  before  breakfast,  sit  long  hours  before  the  piano  or  easel,  or  attend 
kof  and  frequent  religious  services,  retire  to  rest  late,  take  insufficieot  or 
twuiritious  food,  and  still  further  exhaust  themselves  by  irregular  and 
fcigtn'ng  exercise  undertaken  with  the  idea  of  *  working  off  the  effect  of 
wrer-study/  At  last  comes  the  break-down ;  the  poor  girl,  who  has  been 
cmzuning  into  one  day  the  work  of  six,  and  who  has  been  lield  up  by  the 
findind  foolish  mother  as  an  example  of  industry,  piety,  and  intellectual 
txedleace,  finds  herself  exhausted  and  ill  She  cannot  sit  upright,  her 
bok  aches  terribly,  her  brain  feels  weak,  and  in  her  depresssion  and  anxiety 
ibetfajoks  she  has  some  serious  spinal  disease.*' 

Disordered  Mexses. — Painful  or  irregular  menstruation  is  to  be 
dimd  with  neuralgia,  ausemia,  headache,  and  the  like,  as  a  symptom  of 

In  1873  a  work  was  published  which  attracted  universal  attention  in 
America,  attacking,  as  it  seemed  to  do,  some  cherished  features  in  American 
Acation.  The  book,  Dr.  Clarke's  "Sex  in  Education,**  was  certainly 
^tt^n  with  the  intention  of  stirring  up  discussion  ;  and  it  succeeded,  The 
ittthor  affirmed  that  he  had  seen  vast  numbers  of  women  whose  health  had 
bwjken  down,  as  he  thought,  owing  to  neglect  of  the  meustrnal  function 


'  W.  H.  Rjuse,  in  3Iichipan  Board  of  HeaUh  Report,  1880. 
•  Tt«ati»e  oa  Orthopeedic  Surgery-,  p.  U8. 
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at  the  formative  period,  and  especially  owing  to  over-study,  or,  ratheT,  l^ 
luterruptetl  atudy,  during  this  peritxl.     The  pnrptise  was  to  show  that  gS 
net<led  j^jieoial  care  while  the  menses  were  developing ;  that  the  heal* 
l>erfonnaiiee  of  tlie  function  is  so  inijiortant  that  no  sacrifices  are  too  gc* 
which  fnrther  it^  proper  estaliltshmeiit ;  tliat  fur  many  girls  hard  study  ^^ 
one  of  the  wurst  things  that  could  he  di>iie  during  the  monthly  [>eriods;  t- 
a  reiit  was  imjKTatively  cidled  for  by  natuiNd,  aiitl  must  l>e  granted  **  fo 
single  day,  for  two  or  three  days,  or  half- work  for  two  or  three  days/'    1^. — 
iufereuee  tlmwn  from  the,se  inipoilaut  truisms  was  that  girls  cannot  stai:-^^ 
the  strain  of  working  side  by  side  with  boys  in  high  sehot4s  and  eoUe; 
wliere  it  seems  necessary  to  treat  all  alike  on  every  day  of  the  year.    J 
Dr.  Clarke  had  refminel  from  eeitain  galling  expi'essions,  the  tone  of  th^ 
rejoinders  would  have  been  milder;  but  his  end  was  attained^  and  tlie  public^ 
was  the  gainer  from  the  prominence  given  to  the  question. 

Tlie  replies  made  to  Dr,  Clarke  showed  that  many  women  are,  appar- 
ently, coni|dete  exceptions  to  his  rule  in  regard  to  an  absolute  need  of  rest 
every  month.  One  such  exceptional  lady,  in  her  book,  incidentally  states 
that  tihe  has  stoml  ten  hours  a  day  in  a  store  ft)r  five  years,  without  the  least 
trouble ;  a  remark  which  may  be  improved  by  us  as  the  oci^asion  of  pro- 
posing a  new  rule  for  mixed  high  schools, — namely,  tliat  in  the  upper  classes 
girk  ought  never  to  rke  in  remiation.  Opinions  may  eei*tainly  ditier  on  the 
point  of  rules  for  school-government,  but  at  this  day  there  are  many  masters 
who  are  accustumed  to  make  allowance  for  girls,  even  to  the  extent  of  never 
giving  penalties  for  absence.  If  this  does  not  meet  the  case,  the  remedy  ■ 
ought  to  work  through  the  feminine  tact  of  assistants.  A  little  w^ant  of 
tact  may  spoil  the  arrangement ;  a  woixl  of  complaint  about  frequent  ab- 
sences may  appeal  to  the  pride  of  the  girls  in  such  a  way  that  they  will 
accept  no  mure  favors.  It  was  Clarke's  opinion  that  girls  could  get  through 
as  much  work  as  boys,  on  the  whole,  "  working  in  their  own  way.** 

The  princifial  of  the  St.  Louis  Normal  School  states '  that  "  excuses  re- 
lieving the  students  temporarily  from  work  are  granted,  whenever  asked 
for  on  account  of  sickness,  without  further  explanation ;  and  I  may  say 
that  it  is  my  belief  that  this  privily  has  been  of  great  advantage."  The 
school  in  question  is  exclusively  for  young  women. 

CoNSUHPTiOK. — There  is  reason  for  believing  that  this  disease  is  rather 
frequently  caused  by  school-influences,  though  it  would  be  hard  to  say  how 
frequently.  The  story  of  the  castas  brings  to  mind  those  of  **  general  break- 
down,'' — the  familiar  "  nervous  prostration  ;'*  the  general  list  of  causes  is 
the  same, — ^bad  air,  continued  overwork  without  rest  for  rejmir  of  waste, — 
and  the  difference  in  the  effect  is  doubtless  largely  due  to  hereditary  predis- 
position. 

Bad  air  is  notoriously  influential  in  causing  consumption.  "The  im- 
pure condition  of  the  air  of  our  houses,  be  they  factories,  public  buildings, 
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lias  much  to  do  with  the  gn^t  prevalonce  of  such  dis- 


ilmonalis,  brondi 


anil 


Aiu'h 


op  nearly  one-qimrter  of  the  total  mortality.  .  *  ,  Unvemilated  ami 
irdrti  wurkshops  uikI  S(»hooU  are,  moreover^  tiie  nurseries  of  strumoud 

ip  geiit^nil,  which  sap  the  strength  of  the  (Aimiiiiinity."  * 

Tbp  ft >l lowing  observ'ations  by  Parkes^  bt^r  up^n  this  point :  **  Usually 

•ill  who  i?i  eoni|K^lleil  to  brentlie  siteh  an  atmosphere  [vitiatetl  by  res- 

on]  is  at  the  siinie  time  st^Jeiitary,  and  |ierha[j.s  remains  in  a  constrained 

\*f<ik)n  for  Bevcml   hours,  or  jK>8sibly  is  also  nnder-fed  or  intemperate. 

, allowing  the  fullest  etftn't  to  all  other  ag:eiieies,  thei*e  is  no  doubt  that 

breathing  the  vitiaUxl  atmosj»!iere  of  respiration  has  a  most  ini}iirious 

«&ct  on  the  health*     l^ersonrt  soou   l>eeonie   pah',  aod   partially  lose  their 

i|ipedte,  and  after  a  tirae  deeline  in  muscular  strength  and  spirits.     The 

tfntioQ  sod  nutrition  of  the  liltwd  seem  to  lie  interfered  witli,  and  the  gen- 

rral  tooe  of   the  system  falls  l>elow  par.     Of  .s[M'eial  disease's  it  appmrs 

fwtty  clearly  tliat  pulmonary  affe(!tionB  are  mort^  eumraou.     Sueh  pei-snns 

(koertainly  apjKiir  to  furnish  a  most  uudue  jjen^eutage  uf  phthisical  (.uses; 

thit  U,  of  destruetive  buig-disease  of  ^.mw  kiiid,'^ 

Carmiebael  (1810)  and  Neil  Arnott  (1832)  des<iril>e  eases  where  the  diet 

cif  s-hooLs  wa^  excellent,  and  the  only  eaus*^  for  tlie  exee.ssive  phthisis  weix? 

_    the  foul  air  and  the  want  of  exercise.     In  faet,  nuilieal  testimony  lies  all  in 

H  ibe  flame  direction*    The  presence  of  dust  in  the  air  is  a  veiy  frequent  cause 

■  afbrotirhit id,  asthma,  or  pneuniouia  in  various  trades,  and  ought  to  Ijc  men- 

^^^Ottd  here.     Consumption  has  been  a  terrible  seourge  to  the  British  and 

|Nkr  fort*iga  armies,  chiefly  owing  to  the  impure  air  of  the  barraeUs.     Tlie 

•me  l<t  true  of  the  aavy ;  of  prisons  in  general ;  of  monkeys  in  menageries, 

tnd  orhw  nnliappv^  confined  creatures. 

la  America  the  experientx.^  of  Prof.  11.  I.  Bowditch  as  a  siieeialist  has 
Uhim  to  utter  re|jeated  warnings  to  the  misguided  parents  who  urge  their 
Wnkly  child nL*n  I>ey4>nd  tlieir  powers.  The  fol having  quotation*  outlines 
tfcehiiU>ry  of  this  class  of  ctises: 

*A  young  peim>n,  male  or  female,  walks  into  my  study  for  the  jiurpoee 

atioii  in  reganl  to  ht*ahh.      I  ubserve  great  paleness  of  face,  ejc- 

rSnaiiatioti^  and  trembling  stejis,  cumbintd  with  a  slight  cough,  and 

^ideutlv  more  or  less  diflicuhv  of  breath.     These,  if  combined  Avith  a 

intellectual  expression  of  the  face,  almost  immediately  enable  me  to 

[!<iw  a  history  somewhat  as  follows  : 

'*8timulatcd  by  ambition  to  l>e  in  the  front  rank  uf  scholai*ship,  and 

J«iring,  owing  to  poverty  or  the  known  wislies  of  parents,  to  obtain  rapidly 

*tt  fdiication,  the   poor,   seareely   dev<^lojHxl   cliikl   bfis   Ihh'U   lalxiring   for 

BkOiithap  always  overworking  intellectually,  and  at  times  also  physically. 


*  Fox,  Suaitary  Exammations  of  WatftTi  Air,  and  Food. 
»  Hygiene,  1878,  p.  115. 

*  From  Article  in  the  Youth's  Compnnion,  Augtut,  1880. 
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Perhaps  the  vietiin  has  been  iUirritKl  niauy  miles  daily  to  aud  from  school. 
Snuly  at  sehcK»l,  in  the  oars,  and  after  return  at  ni^ht,  sonu'tiraes  twelve  to 
ibnrteeu  houi^s,  has  been  the  daily  rule,      [Iti  one  case  the  girl  went  fort^A 
mileii  daily  to  and  from  a;ht)oI,  iy  all  weather,  winter  and  summer,] 

'*  Of  coiiiise,  utter  prni^t ration   is  the  rc^sult.     The  apjietite  fails  or  h^^>^ 
eoraes  eaprieions  under  severe  fatigue  aud  irregukirity  of  meals.    Gradual^ 
a  cough  is  noticed,  ami  it  is  thought  *  a  eold  lias  been  taken.'  ...  J 

**  The  eougli  and  the  eilucatioual  raee  eouthiue  ou  together.  Finally*  ■ 
failure  of  streugth  manifests  itself,  aud  then,  for  the  first  time,  the  parer>r  j 
begin  to  look  with  conctTU  at  the  appearance  of  their  child.  But  neitl^i^v 
ehild  nor  parent  thinks  of  giving  up  school.  Perhaps  it  is  towards  the  en-  ^ 
of  the  term.  *  Only  a  few  weeks  more,'  and  the  coveted  prize  will  be  gaiiudfe^ 
and  then  rest  aud  cure  can  be  attempted.  •  .  .  At  last  the  long-wished-fo^^ 
goal  is  reaehttl.  The  first  honors  are  gainedj  but  they  are  now  of  littl^^ 
comfort,  fiir  all  strength,  which  has  been  artificially  kept  up  by  the  exeite-^ — 
ment  of  the  race,  suddenly  leaves  the  patientj  and  the  jiupil  does  nothing  * 
afterwai-ds.  ...  All  ideas  of  cure,  or  even  of  partial  relief,  have  dis- 
appeared." .  .  . 

It  is  important  to  note  that  the  blame  for  such  abuse  of  life  is  placetl 
upon  the  parents,  rather  than  upon  any  stimulus  supplied  by  the  teachers. 

If  a  child  has  hereditary  tendencies  to  consumption,  it  is  iraperatively 
ne*t^essary  to  sehx't  **a  pro|KM',  reasonable,  well- vent ilateil  sch(K>l  (esjiecially 
one  in  which  tlie  fre<picnt  o|>ening  of  windows  is  avoided)*  No  overwork 
of  mind  or  Ixxly  should  l»e  jKn-mitted.  If  the  health  fail  at  all,  absolute 
removal  irom  sclxxd  is  required  ;  tnivel  or  anything  else  siionld  be  under- 
taken that  w^ill  interest  and  ket^p  the  pupil  from  Iw^oks  and  out  of  doore, 
and  let  the  education,  so  calleil,  take  care  of  itm^H?' 

In  an<ither  place  ^  the  same  eminent  authority  remarks  that  **  in  a  con- 
sumptive family  the  steadfast  rule  shotild  be,  (kai  the  mind  be  whdlif  mthser- 
vicfjf  to  Hie  bofltjs  welfare.'^ 

In  a  Import  on  tlie  itioscs  or  antecedents  of  consumption/  the  opinions 
of  two  liundred  and  ten  correspondents  were  summed  up  as  follows.  The 
question  having  been  j>ut,  **  Is  ctmsumption  ever  caused  by  over-study  at 
school  or  college?*'  the  answer  "yes'*  wiis  given  by  one  huudreil  and  forty- 
six  ;  "  yes,  indirectly,*'  by  seven  ;  **  no,"  by  twenty-one  j  **  doubtful,"  by  ten ; 
aud  twenty-six  gave  no  answer. 

The  eireumstanee  that  residence  on  a  damp  soil  is  one  of  the  most 
powerful  preilisposing  agents  to  consumption  ought  to  have  its  iuflueuee 
when  the  site  of  schrml-houses  is  selected. 

Here  we  may  end  the  des*Tiption  of  the  ailments  eonimonly  grou|>ed 
togetlier  when  tlie  efitHts  of  overwork  are  dcscrilMxl,  Spinal  defortnity  and 
near-sight  are  susceptible  of  being  classified  with  these,  for  weakness  is 
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nirnt  in  bc»tb*     It  is  more  suitable,  on  the  whole,  to  tle^eribe  them 
itdy,  on  at'4^i[>unt  both  of  their  special  iiiijwrtanee  atitl  of  tlieir  niecbanit^al 
i^Laiioas  to  de^ks  and  seats. 
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SPINAL   DEFORMITIES. 

Under  this  beading  belong  two  distinet  aiiklions, —  lateral  eurvature 

round  shoulders.     With  the  latter  is  asaociatt^l  the  **  hollow  imck^* 

exeestiive   cur\X'  at  the  loins.      Lateral  curvature  is  the  objeet  of  our 

Eaent  study. 
Lateh.%l»  Curvature,  id  the  popular  eye^  is  an  inelet^anee  of  person, 
rmotuitable  by  the  aid  of  the  dress-maker.     The  physieiaii  sees  in  it  a 
Qi^uence  and  a  canst:*  of  low  vitality* 
The  great  majority  of  eases  of  this  curvature  originate  iii  children  from 
the  age  of  five  or  six  upward^  and  in  y ruing  {Kn^ons  who  liave  lately  been 
in  hchoiJ.    This  miglit  be  tliougbt  a  mere  coincidence  ;  for  the  8cliofjl-]XTio<l 
18  Derie«ii«artly  the  period  of  development,  aud  tlic  curvature  is  a  disease  of 
dndopment.     But  there  is  evidence  that  school  work  and  customs  are  gen- 
uine canses, — not  by  any  means  the  sole  causes,  but  ratlier  prominent  ones. 
The  origin  of  lateml  curvature  dcjieuds  chicHy  on  two  things, — weak- 
i»Mfi«f  the  muscles  which  support  the  spine,  and  bad  poeitioos  of  the  IxKiy, 
Wttkoedft,  however,  is  not  a  n€M"f«^sar\'  eirciimstance,  though  an  extremely 
ttnunon  and  often  important  one*     A  bad  p<jsi- 
Htm  otmstantly  maintained  will  twist  the  most 
ilHefic  fnime.     A  very  muscular  persrm   may 
he  fortTd  to  stand  in  a  one-sided   position   by 
itw*  I'irtnim stance  of  having  one  hrg  sborter  than 
the  other*     Fig.  1  gives  a  rough  but  snifieienfc 
iof  the  way  in  which  the  bctdy  is  supported 
Ifci'  fcegSw     If  tlie  right  leg  is  sixorteiicd  (Fig. 
2),  rt»e  |K*lvis  or  hip-lK>ne  will  be  tilted  to  the 
and  the  lower  part  of  the  spinal  crdumn, 
firmly  attaclictl  to  the  pelvis,  will  tilt  with 
If  the  whole  spine  remained  straight,  the 
uld  l)C  tlirown  off  his  balance ;   tlic 
t   therefore   curvg   to   tlie    left   at   a 
fcigber  part ;  and  furthermore,  to  make  up  for  the  overweight  thrown  to 
right  }it*Iow,  there  ocx'urs  a  ^*  compnsatiiig*'  curve  to  the  left  at  the 
la  of  the  shoulders.     In  addition  to  this,  tlie  spine  is  in  {mrts  twisted, 
*ith  a  gimlet-motion  ;  but  this  is  not  iTpresented  here, 

A  similar  thing  bappens  when  children  stand  on  one  leg, — a  [wsitioo 
wlm-h  practically  sbortcn^  the  other  leg.  **  A  most  pernieions  habit,  and 
<«m;  whieli  is  ven*  often  to  be  noticetl  in  st^hool-girls  (I  think  I  have  ol> 
smrcd  it  in  girls  more  frequently  than  in  boys),  is  that  while  we  are  talking 
I**  them,  or  during  recitations,  espe<.'ially  if  they  arc  much  interesttxl  in  what 
•igoinjron,  they  are  standing  on  one  leg.     This  j^t^sition  is  assumed  in  vol- 
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iintarily,  and  it  is  always,  or  almost  always,  one  aud  the  same  leg  oo  wli 

the  weight  is  throwti.     The  eUeet  of  this  ia  easily  understood  :  one  side 
tlie  pelvis  is  lifttHi  up,  curving  the  spine  in  the  loins;  the  opp<jsite  le 
advanced  in  front  oi*  the  other,  twisting  the  pelvis  and  rotating  the  ve^r-^ 
br a^ .     O  f  eo  ii  rse  t  h  c  cu  r v  e  o f  c^  >  ni  [m  » nsa t  i  o  n  t  a k e?  pi  ai  -e  l>c t  w  cvn  t  tie  si  r  >  i^^ 
dei's.     Que  is  depressed,  the  sliunlder-hlade  gnulnally  projei*ting,  and  wiSS 
tlie  change,  and  in  iact  assisting  t4>  produce  it,  o(^'urs  the  spiral  twist."  *         V 
Many  curvatures  begin  in  the  iTgion  of  the  shouhlers  ;  of  these,  beyor"^ 
doubt,  the  cause  is  largely  to  be  found  in  falsi?  |Kjsitions  h\  writing  or  dra^^-^" 
lUg.     "I  have  visited  rm>ms  in  whicli  drawing  was  taught;*'  WTite,^  Browr^^ 
**  whem  all, — male  and  female, — with  scarcely  an  exception,  were  sitting  ii-  ^ 
a  pt^sition  not  only  to  curve  but  to  twist  or  rotate  the  spine,  and  in  most  tht^ 
position  %vas  such  as  to  prtMlui-e  a  trijjle  eurve/^     The  defonnal  attitudi'?-?^^ 
(so  to  speak)  assume*!  in  writing  are  powerfully  described  by  Liebreieh 
8iich  occupations  can  liardly  be  oouductwl  in  entirely  normal  postures,  hut 
a  giH^at  dc^al  can  be  done  to  tHjrn^-t  the  grosser  faults.     Oue  cause  of  the 

defect  is  the  raising  of  the  right  shouhler 
by  a  liigh  desk  or  table,  as  is  seen  in  the 
sketcli  (Fig.  3)  borrowed  from  Guillaume, 

Another  frctpient  c^use  exists  when  tlie 
desk  is  too  far  from  the  seat,  and  the  j>upil 
is  tbrced  to  beud  over  his  work  in  an  un- 
balauetMl  posture,  wliich  cannot  be  main- 
taiuetl ;  in  a  slioH  time,  if  not  at  once,  he 
leans  ane  side  forwaitl,  puts  ell  mi  w  on  desk 
or  knee,  and  head  oo  hand,  and  gets  his 
spine  into  the  shape  of  a  tNjrkscrevv, 

It  is  desirable  that  every  iktsou  direct- 
ing or  tcaehing  a  sclioul  should  have  a  no- 
tion of  the  projKirtions  suitable  for  desks 
and  seats.  Farther  on,  this  matter  is  illustraltxl  with  a  few  n'prescntative 
figures.  Bitt  it  is  of  the  gn^atest  eonsetpicnce  to  rcnicmber  tliat  no  seats 
or  desks  can  lie  devised  whicli  will  remove  the  orif/innl  weahwss  of  mujtelef 
which  ranks  as  one  of  the  two  chief  causes,  and  would  by  many  be  named 
as  the  one  important  cause.     Cluldren  cannot  be  made  strruig  by  eupijorts. 

The  pait  whicli  weakness  ot"  muscle  plays  in  develojHUg  spinal  eur\'B- 
ture  is  plainly  sliown  by  the  class  of  i>ers<)ns  most  affected, — namely,  girls 
and  women,  Adams  (I8G0)  gave  oue  huudred  and  fifty-one  i^si.^  among 
thi'  female  si^x,  aud  tweuty-two  among  males;  Knorr  (IHOO)  gave  sixty 
among  femak*s,  and  twelve  among  males;  Klopscli  estimates  that  from 
eighty- four  to  eiglity-nine  per  cent,  are  females.     These  are  among  actual 


jmticnts. 
to  know\ 


But  the  disease  exists  far  more  widely  than  any  one  is  likely 
Guillaume  (in  18G4)  found  in  the  public  schools  of  NeuchMel, 
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amotig  thn?e  hundrt^l  iitid  fifty  Ikjvs,  eijjiitorn  |>er  wot.  aflrcdcd  ; 
til  ret*  liunclrKl  and  etghty-oiM*  girls,  rurty-on<;  jkt  (Tirt. 

That  muscular  weakness  is  a  fhief  t^uso  is  further  shown  by  the*  trc^it- 
meiit  which  is  success ful,  consi^^tiuLC  essentially  of  prcJoucrt^]  and  jx^rfci't 
rti«/  to  the  weak  mus<'U\s  hy  reclining,  combined  with  <Kx-asional  moderate 
yet  active  exertion  of  the  inu-scles  by  appropriate  exercis«?8.  Cases  that  arc 
not  far  advanced  utay  do  well  by  using  w'ientiiirally  dirtH-ted  gymnastics. 
St*me  need  never  be  told  that  they  have  **  any  thing  the  matter  with  the 
8j*im%"  pnjvided  they  ean  be  got  to  change  their  habits  of  living. 

I  These  prineiph?s  need  to  be  applied  to  t\\Q  prevention  of  spinal  curvature 

in  schfK>ls.    The  preventive  treatment  should  consist,  when  possible,  of  very 
varied  mujsicular  activity  of  an  active  sort,  taken  at  propter  times.    The  Ix'St 
kinds  are  out*door  games  of  an  athletic  tendency, — leaping,  running,  t-oast- 
itiir,  skating,  climbing,  and  all  sorts  of  "  hard  play/'     Fur  boys,  wrestling, 
ibot-liall,  and  boxing,  and  many  moR*,  may  be  a<Ided,     No  doubt,  chihlren 
miiifnt  be  kept  from  exei^sses,  such  as  trying  to  make  a  high  score  with  the 
wipping-rojK*.     Some  sports  have  a  tendency  to  develop  curvatniv,^ -ro- 
quet, dei'idtnlly  ;  tenuis, — when  player!  \vith  one  hand  j  base-ball  ;  horsii- 
haek-riding  on  a  om*-sided  saddle.     Ladies  should  use  two  saddles,  one  for 
<saeh  side  alternately,     S|K>rts  lilx^rally  indulged  in  are,  with  this  class  of 
exceptions,  the  usual   and   natural   preventive  of  spinal  curvature  amtnig 
w>*8  ;  if  girls  played  out  of  doors  iis  l>oys  do,  they  would  have  little  trouble 
<*^  tiiat  sort. 

The  physical  indt*lenf*e  of  girls,  how^ever  we  may  deplore  it,  is  not  to  lie 

•* V^eixxime  at  laice.     It  aris<:^s  in  part  from  tlieir  uuwillingut*ss  to  assert  them- 

^<^1  ves  as  boys  do;  their  i^eadiness  to  submit  to  custom  ;  and  tlieir  power  of 

^**^Hfieing  comfort  (i*\,  hinilth)  for  the  sake  of  propriety.     The  misguided 

e<>  of  dt^-ontm,  which  prevents  even  walking  in  mauy  cas<^'S,  is  tlic  same 

Hirg  that,  neglecting  certain  of  the  lower  functions  of  the  btxly,  bads 

tlie  prevalent  habit  of  ciuistipatioii,  and  oc<'asionally  to  disease  of  the 

*^<^lder.     Every  argument,  tlierefon%  in  favor  of  luKlily  training,  or  of  tlie 

4iirig  of  gvmuastit^s  iu  sdiools,  should  aj>ply  with  double  force  to  the 

^^ale  sex. 

The  programme  of  a  girl's  life  consumes  the  greater  part  of  the  day  in 

^^dc^ntarj'  occu [Kit ions.      Sc vviug,  i)iano-practice,  drawing-lt^ssous,  embroid- 

^^9  are  among  the  added  bunlens  of  the  life  of  girls  at  home.     If  parents 

Hot  be  induced  to  t^ike  artlve  steps  for  their  ehildrcu*s  jihysieal  training 

I  fear  they  cannot),  the  st^hool  must  undertake  the  task,  on  behalii  at 

of  the  girls. 

The  existence  of  spinal  deformity  has  not  yet  ret*ei%'ed  due  attention  from 

^*^r  public.     It  is  hard  to  get  at  the  facts.     There  are  very  few  collcctcil 

**^i8crvatioiis  of  masses  of  cliihln'ix.     Parents  would  dread  the  exposure  of 

tti^tr  children  ;  but  perhaps  tlie  popular  mind  would  not  object  to  a  lady 

*<lilgeon  for  girls.     No  figures  are  |»rocuraldt*  from  female  colleges,  tliougb 

^  very  great  prevalence  of  curvature  is  ailmittt^.     The  late  Dr.  J.  C\ 
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Warren  in  1830  stat^^d  that  of  the  well-tKliioited  ft-males  witliin  \m  .«ph{^ 
about  ooe-half  were  aileeted  with  some  degree  of  disti>rtiuii  uf  the  spH 
It  is  not  a  wild  guess  to  suppose  that  this  is  ni^arly  true  at  present. 

Spinal  en r vat u re  is  nut  only  a  product  of  low  vitality,  but  it  doe;?  hiaiv 
l*y  permanently  fixing  vitality  iit  a  low  stau<lanh     Tlie  spirometric  ub^^ 
vations  of  tk-hiklhaeh  {iVrastORlam,  1862)  sliowed  that  tlie  respirator\' 
liaeity  of  this  ehis?s  tif  children  at  the  agt*s  of  from  thirtwn  to  sevent 
was  lessened!  l>y  outMliiiil,  and  in  some  eas4»s  by  out^half^ — a  matter  of 
gravest  importance  in  the  maintenanee  of  life.  | 

Brown  calls  atteutiou  to  the  fact  that  t<x>  much  mental  stimulus  | 
an  midtiubted  eftt*et  as  one  of  the  predisposing  caitscs  of  spinal  eurvatfc-| 
Mental  rest  combined  with  other  appropriate  c<.>nditions  will  sometimes  c=^ 
the  trouble  in  its  incipient  stage,  1 

The  disease  may  exist  in  a  fulI)*-develojKHi  form  without  any  ap}}atfn( 
change  in  the  di relation  of  the  spine  as  seen  from  behind,  even  w*hen  1 
body  is  stripped  ;  this  is  because  the  twisting  may  be  eoufiued  to  the  bo<J| 
of  the  vertebra^,  whicli  are  out  of  sight.  The  hret  thing  usually  noticed 
that  **  the  shoulder  grows  out,"  or  else  is  higher  than  the  other  one.  Tfl 
ribs  partake,  and  the  chest  is  twiste<I  out  of  shape. 

Patients  may  sometimt^s  be  kept  in  s<'ho*jl  who  need  special  seats*  Tbi^ 
is  a  matter  for  the  surgeon  to  decide. 


DESKS   AND   SEATS. 

The  improvement  which  has  been  made  in  American  school  desks  and 
seats  M'ithin  half  a  century  is  very  gi^eat.  Few  city  schools  are  now  un- 
provided with  **  modern"  furniture,  which  in  most  eases  is  det*idcdly  IxHtci 
than  the  old.  It  is  to  be  hopiM^I  tliat  the  excellence  already  attaine<l  will  not 
stand  in  the  way  of  further  progress.  We  have  btH?n  quite  success ful  ii 
reacihing  our  ideal  of  comfort ;  but  we  ought  not  to  forget  that  the  subj<K3 
has  been  much  studied,  from  various  other  j>oints  of  view^^  by  (lerman  anc 
other  investigators,  and  with  results  which  tx^rtainly  differ  from  ours. 

Bad  desks  are  chargcalile  with  aiding  the  formation  of  two  of  tlie  raoa 
important  **  sehool-dtstixses," — near-sight  and  spinal  curvature.  They  eaua< 
the  first  by  eonipelling  pupils  to  hold  the  eyes  tm>  near  the  object,  and  bj 
favoring  a  stoo|)ing  position  at  work.  Spinal  curvature  is  very  miiel 
assisted  by  the  twisted  postures  which  children  take,  espceially  in  writing* 

Let  it  l>e  understo<xl  that  it  is  not  our  object  to  make  desks  and  scatf 
which  a  scliolar  can  occupy  with  comfort,  assuming  and  maintaining  cm 
** normal"  position,  for  hours  at  a  time;  no,  nor  for  one  hour.  It  is  not 
possible  to  do  this;  and,  if  it  were,  it  must  needs  injure  the  child.  Tin 
discipline  of  a  school  is  a  precious  thing,  but  it  sliouhl  not  interfere  witl 
the  child's  need  for  change  of  attitude ;  nor  must  the  teacher  fancy  that  if 
prescribing  fixed  attitudes  he  is  following  the  dictates  of**  medical  science.' 
Attitudes  assumed  for  a  few  monieii^s,  ibr  puq>o«f^s  of  respect  and  attention 
may  proi^rly  be  formal ;  attitudes  in  study  should  be  decent,  but  may  bi 
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t^ried  as  jxissible,  snbjcHL^t  to  mrra^tioii  when  they   bocome  injurious, 

"TTlx^  teacher  sliuuld  U^  a  judge  of  the  latter  fact.     Espcially  sliunld  liberty 

1 1»^  jspven  to  the  younirer  etassea     There  is  indeed  a  great  difference  between 

"1:1^*3?    mobility  of  a  kiuder^rten  and  the  fitiidiuus  sell- possession  of  a  high- 

«^,C!^cjol  class  at  the  age  of  i^ixtt^'o  or  eightet'n. 

Strength  cannot  Ije  gained  by  niaintaiuing  any  one  jxisturt^  unless  in 
^Kli^  sense  that  a  romfortal>le  posture  gives  strengtii  by  restini^  tlie  nuiseles. 
P^l*    a  rtmifortalile  iHJsitiun  is  given,  let  tlie  eliild  not  be  kept  in  it  till  rest 
it:^<^lf  *s  fatigue. 

As  standing  is  nndesimhle  exercise,  so  is  sitting  in  a  chair  witliuut  a 
bo^^k.  It  will  not  make  the  child's  Ijaek  strong,  but  only  aiuses  fatigue, 
5111*1  drives  the  child  to  take  all  kinds  of  unsuitable  ptjsitions  for  relief. 

The  young  pupil  should  have  a  seat  and  di^k  so  w^?Il  adaptetl  to  its  form 
tlixmt  it  will  be  tempt wl  to  take  the  most  corrwt  position,  as  being  the  most 
lox^ifortable.  It  will  not  keep  this  position  long,  however  comfortable  it 
mxiT  be,  but  it  will  return  to  it  atler  making  its  little  excursions  and 
ehiinges,  and  will  by  deginx^s  iH'Come  ac^customed  to  a  normal  position 
witljout  murh  ijeiug  said  alxjut  the  matter. 

Little  children  may  properly  be  taught  to  sit  still,  facing  squarely  to  the 

froDi,  for  five  minutes  at  a  time,  when  cirtninistauccs  favor  it»     They  may 

f**?    taught,  by  degret^,  to  sit  ten  minutes,  but   not  through  a  school -scission  ; 

f'cry  red  must  be  made  up  by  a  corresponding  frc//r%, — a  change  or  a 

vement,  a  song  or  a  bit  of  gymnastic  drill.      Movement  is  a  child^s 

of  resting :  rest  is  a  kind  of*  work,  to  Ijc  taught  by  degrees, 

regains  faulty  positions,  stooping  contmcts  the  chest  and  c^ompresses 
a^bdominal  organs.  The  child,  sitting  erect,  and  wisliiug  to  bow  the  head 
'ards  the  lKx>k,  may  W  shown  that  a  very  slight  movement  will  at^-oni- 
P»*sh  tljat  ol)ject, — a  bingc-movemcut  at  the  upjoer  part  of  the  ucc*k,  and 
ttoc  wkt  the  shoulders.  Tlie  trunk  does  not  need  the  support  of  the  elbows 
**^  the  desk.  One-sided  jxisitions  «isily  Ijceorae  habitual,  and  are  then 
•^^csectlingly  objectionable :  they  arc  chiefly  caused  by  propping  the  arm  or 
^^tfcow  on  the  desk. 

A  comfoHable   back  for  the  chair    is   k^st  sc(nir<Hl,  not   by  giving  a 

rtes  of  marktMl  curves  inteudwl  to  follow  the  natuml  curves  of  the  bodjj 

"Ut  by  giving,  first  of  all,  an  emphatic  support  to  the  lower  part  of  the 

*pilie*    The  writer  was  recently  shown  a  rather  stiff-looking  vSeat,  of  which 

^we  dealer  remarked  that  all  thos<^  who  sat  down  iik  it  at  first  said  '^  no," 

«iU  if  he  eoidd  induce  them  to  remain  sitting  fifteen  miiuites  he  was  sure 

^*>  Ml  it.     The  sent  in  question  has  a  flat  bottom,  slo[>ing  a  little  down  and 

Wk;  the  Ixick  is  tiltc^l,  and  is  com^xised  of  two  flat  surfaces  set  togetlicr 

*t  an  angle  so  small  as  hanlly   to  be  noticeable,  —  the  projet*tion   being 

»ne-c|narter  of  au  inch  from  a  straight  line,     (See  Fig.  4.)     This  chair, 

**tty|xjrting  the  pelvis  solidly,  gives  great  comfort.      A  somewliat  givater 

pr\»je('tion  of  the  lower  middle  part  of  the  bark  might  l)e  nsefub 

This  principle,  wOiich  the  writer  is  ctmvinced  is  of  the  greatest  value, 
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msT  be  carried  oat  in  other  ways.    The  matter  is  not  wholly  settled,  as  n^ 
be  iwii  by  comparing  Figs.  5, 6,  7,  given  by  different  authorities.    Liebreietl 


Fio.  4. 


Fig.  6. 


L4ebreich'8  desk  and  seat. 


oiiair  y^FiiT.  •'i)  is*  intended  to  support  the  pelvis  by  following  its  outline  by  a 

c«r\o  up  iuto  the  ^j^mall  of  the  back  :  the  projection  of  the  curve  may  be  too 

^ixnt.     Fi^:.  6  (Vam^utrapp's),  and  the  unshaded  spaces  in  Figs.  7  and  8, 

5j^!\c  lue  imjMTsSiiiui  of  stiffness ; 

Uk'>  vvio^'  to  the  h«ght  of  the  Fia.  7. 

ciU'^* .  *iul  ipve  snpjK>rt  a^lely 

l>y    di   tK^nxoiital   eni^fet-bar  at 

:Iic  i'*^^  allowii^  a  little  oj)en 


mmm/MJ 


I 


y 


Varrentrapp's  seat  and  deak  compared  with  a  Boston 
school-chair  and  desk  (see  Fig.  9)  for  corresponding  i 


.  .^wmK.  a^LKl  «4iu»ubie  svat. 


>M«k.<^  X»v*  5Ke  Uir.  It  is  notic»eable  that  many  of  the  later  Grerman 
«jUmk  >«vi^*^^i  bv  A^entifio  men  give  snpjwrt  in  this  way.  Their  object  is 
V  firr-^*'  yK*  obiKl  tv>  *it  ert\^t  while  writing,  with  the  aid  of  a  partial  sup- 
%^H  •^  *AN'^««*rtlv  useil  at  all  moments :  it  is  thought  that  such  a  support 
Li*^  iK  iiito>i(  v»4*  *  ivrrect  attitude.    Buchner  was  an  inspector  of  schools : 
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,  **Tlie  children  very  soon  feel  that  the  |>erpeiKlkiilar  pieoe  support- 


small  uf  the  back 


jrids  with  tlie  striH-ti 


if  thf  bi  kU 


oorresp( 

brtfcef  thttti  the  slatiting  liack  which  sujiporta  the  filioiilders.     I  otlten  used 

ti>  ft?k  tia*  children  wlictlicr  they  would   nut  like  to  have  a  rest  for  the 

.  dboulJens,  ai4  well  as  for  tlie  back,  but  the  girls  always  answered  in  tlic  oc^- 

ftllt"   Viiiti  and  Fahrner  are  also  in  favor  of  the  low  support.     It  is  of 

wckI,  two  and  a  lialf  to  three  inches  broad,  and  lon^x  cik)U<^Ii  to  be  reached 

byyh  ill>c>w3,  which  may  rest  upon  it  when  the  cliild  is  not  writing.     It 

mwt  not  \w  placed  too  high,  or  it  fails  to  give  due  sup|)ort. 

It  ttuiy  be  doubted  whether  a  low  back-rest  of  this  kind,  or  a  slightly- 
inclincJ  rtst  for  leaning  back,  supporting  slioulders  as  well  as  |)elvis,  is,  on 
tie wliule,  die  better,  Tl*e  prt^seut  writer  is  not  in  a  position  t-o  decide; 
5rtacii(n«*  must  be  made,  sint?e  it  seems  impossible  to  secure  a  rt^tiug-chair 
M'li  IcH  *li  ft  1 1  al  St)  gi  ve  sn  [  ipo  r  t  i  u  w  in  t  i  n  g. 

The  jmpular  American  s<'luM>l-seat.  witfi  its  hark  rnrved  like  a  lung  italic 
jt  is  not  an  ideal  in<xlel.  It  is  comfortable, — at  k'iist  some  are,  fortheiTarc 
varietim.  Some  c»f  tliem  let  the  body  sll^lc  diiwn  stj  tliat  ujjright  sitting  is 
iapQssiWe;  others  are  too  low,  which  tends  to  iucrrase  tlie  constrict iun  of 
lfc»' abdomen;  m  a  role,  they  give  the  bcKly  a  round-shouldered  position, 
Wiig  (^aaentially  lonnging-chairs  with  the  head-rest  cut  off.  Fig.  8  gives  a 
gw)d  [lattern. 

<^ur  common  wooden  chair,  witli  the  back-sticks  set  in  a  curved  line, 
q«ite  fiiib  to  support  the  pelvis ;  in  tiict,  its  deticicncy  in  this  rcs|)ect  Is  a 

itive  annoyanee.  Fig.  7  shows  a  chair  with  this  fault.  It  is  built  thus 
Igive  gin^ngth  ;  this  is  l>etter  sccnrt^l  in  an  aid  j)atteni  whicli  prohjuga 
tkiuiddk*  piece  dow^n  to  the  pedestal,  following  the  dotted  line,  and  so  is 
iUe  to  bring  the  side-pieces  in  line  with  tht*  nii<hllc  jui^'c. 

Fig.  5  gives  Liebrei(4i*s  desk  and  scat,  as  dcsiguetl  for  the  I^jntlon 
SAfJtJ  IJ(»ard.  The  desk  reniaiuB  the  same  ;  the  artMininiodation  fur  ditfer- 
^  <*gBS  id  made  bv  changing  the  chair  and  inuving  the  ftiot-rcM,  The  shajie 
rf tin? teat  is  slightly  ditlerent  it>r  the  two  «<*xcs.  The  lid  is  hinged  so  that 
itCBiibe  thrtnvn  into  a  convenient  b<K>k-holdcr  f>r  reading.  In  writing, 
tkediair  is  pUw*ed  S(j  near  that  the  edge  of  the  desk  just  touclies  the  body. 
^^  Im^Ut  of  the  seat  is  corre^^t  when  the  sloping  line  uf  the  desk,  prolonged, 
jiist  loni4)cd  tlie  eJljti\vs. 

fig'  6  gives  the  design  for  desk  and  seat  pul>lished  by  the  late  Dr. 

Gfiir:'  \'         itmpp,  of  Frank fort-rm-the-Main,  in  the  VierttijahriiHrhrift  fur 

(mh/r         ;    '^7^  f<>i*  1869.     It  is  tlie  one  from  whirh  the  unsliadtd  sjjaces 

I  Id  Pig,  7  are  taken.     The  desk  remains  the  same  iV>r  diffei-ent  ages;  the 

•  ai*  of  different  sizes,  the  dotted   outlines   correspunding   to   larger 


fig,  7  give^  a  side-view,  draw^n  to  scale,  of  a  highly-approved  Ameritun 
leat,  of  a  size  iutendcd  for  impils  from  ten  to  twelve  years  old.    The 
m\  I  if  (he  lid  of  tlie  desk  is  alsu  given.      The  unshadtxl  spac^es  si  row 
llfcc  p^jmtiou  uf  corresponding  imrts  of  the  nioilel  designed  by  A'^arrentrapp, 
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of  dimensions  suited  for  children  of  the  average  height  of  one  hundred  a 
forty-three  centimetres,  which  for  American  children  represents  a  little  o'- 
twelve  years.     The  lower  edge  of  the  desk,  measured  from  the  seat,  is 
centimetres  =  1.8  inches  higher  in  the  American  than  in  the  Grerman 
The  German  back-rest  is  on  a  level  with  the  desk,  and  the  pupil  wl 
reading  can  easily  prop  his  elbows  upon  it,  maintaining  an  erect  posture^ 
The  dimensions,  in  centimetres,  are  as  follows : 


Height  op 
Seat. 

Height  of 
Desk. 

Differ- 
ence IN 
Heights. 

Height  of 
Back-best. 

Desk  to 
Back-rest. 

Seat 

PROJECI 

UNDEB 

Desk. 

American 

Varrentrapp 

36.9 
40.2 

64.8 
63.6 

27.9 
23.4 

& 

30 
26 

6.2 
2.6 

Fig.  8  gives  the  side-elevation  of  two  full-sized  desk-seats,  drawn 
scale.     The  American  desk  is  the  largest  size  of  one  of  the  most  popula^^ 

FiQ.  8. 


American  curved-back  seat  and  desk  (shaded),  and  Buchner's  pattern,  for  corresponding  ages. 

kinds.  To  correspond  with  this,  Buchner's  tables  were  taken,  and  the 
dimensions  calculated  for  a  person  five  feet  six  inches  in  height;  the  lines 
of  desk  and  seat  are  given  with  shading  for  the  latter  case.  The  difference 
between  the  heights  of  the  desks  is  nearly  4  centimetres  =  1.6  inches. 
This  difference  is  increased,  practically,  by  the  downward  and  backward 
curve  of  the  American  seat. 

The  dimensions,  in  centimetres,  are  as  follows : 


Height  of 
Seat. 

Height  of 
Desk. 

DlFFER- 
ENCK  IN 

Heights, 

Height  of 
Back-best. 

Desk  to 
Backrest. 

Seat 
phojects 

UNDER 

Desk. 

American 

German 

43 
42.9 

76 
72.1 

33 
29.2 

(44) 
82.1 

44 
23.8} 



lor  2 
6.2 

correctly  shown.  The  ixx^upaut  tunimt  he  supported  while  sittiug  upright, 
and  when  sitting  back  his  eyes  will  be  too  far  from  the  book  for  ordiuaiy 
vrork- 

f^ig>  10  shows  the  Belgian  ni(xlel  in  the  Philadelphia  Exhibition  of  1876. 
It  carries  out  very  well  the  idea  of  fiiipjwrting  the  sacrum ;  there  is  a  turn- 


*idt  ^d  the  under  side  of  the  hinged  part  has  a  cushion  at  x  for  the 
•  <^*  ihe  girls  id  sewing  ;  thei-e  is  a  peg  for  the  hat  at  o.     The  seat,  how- 
^^^f  ifi  mueli  too  far  from  the  desk. 

^toopiog^  cramped,  awkwaixl  positions  are  not  very  likely  to  be  assumed 
'"  ^  ink  and  seat  well  atlapted  to  the  occupant,  except  in  the  acts  of  writing, 
^'iHieriag^  and  drawing.  Bad  postures  in  these  occupations  am  far  worse 
m\i  in  others,  from  the  seeming  naturalness  with  which  they  are  assumed, 
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and  the  certainty  with  which  they  become  habitual.  If  a  diild  can 
taught  from  the  begiuuiug  to  write  in  a  proper  attitude,  one  of  tlie  co : 
monest  and  worst  of  school-faults  will  l>e  broken  up.  If  there  is  to 
reform  in  this  matter,  let  it  begin  at  die  l)^inning ;  let  the  youngest  cla&^»tf 
be  the  first  to  receive  the  ideal  desk  (whatever  that  be),  and  let  the  chaui^i 
go  on,  following  their  progress  in  the  schools.  Time  ought  to  be  devote-^^ 
to  acquiring  the  habit  of  sitting  well,  especially  at  the  beginning  of  schooi^' 
life. 

The  correct  posture  in  writing  is  one  which  does  not  twist  the  body  or^^ 
neck.  The  pupil  fiices  the  desk  squarely  ;  the  shoulders  are  equally  distant^ 
from  the  lid  of  the  desk ;  the  trunk  is  erect  and  neai*ly  touches  the  desk. 
The  lid  must  he  high  enough  just  to  support  the  forearms,  but  not  so  high 
as  to  raise  them ;  tliey  rest  hghtly  on  the  lid,  but  do  not  sustain  the  weight 
of  the  Ixxly.  This  posture  cannot  at  fii*st  be  maintained  long.  Perhaps 
five  minutes  at  a  time  is  all  tliat  we  can  expect  of  beginners;  at  all  events, 
nothing  is  more  certain  than  that  children  begin  to  lapse  from  this  upright- 
ness by  that  time.  What  can  be  done  then  ?  The  effort  to  force  fifty  chil- 
dren to  keep  in  one  position  cannot  succeed  beyond  a  brief  time,  and  the 
bad  position  must  not  be  permitted  :  hence,  as  soon  as  fatigue  b^ins,  it  is 
best  to  give  a  total  rest  by  letting  the  children  sit  back,  stand,  etc.,  and 
then  resume  writing. 

The  "  systems"  of  penmanship  in  vogue  do  not  satisfy  the  demand  here 
made ;  they  do  tend  to  twist  the  spine.  In  some  cases  the  pupil  is  directed 
to  turn  squarely  to  the  left,  letting  the  whole  right  forearm  swing  over  the 
desk-lid,  on  the  elbow  as  a  pivot.     This  raises  the  right  shoulder.     In 

otiiers  the  direction  is  to  turn  partly  to  the 
^'®  ^^'  left,  or  partly  to  the  right     The  positions 

assumed  in  these  cases  are  almost  invariably 
faulty:  one  or  the  other  shoulder  is  raised; 
the  head  leans  to  the  right  or  left,  and  sinks 
by  degrees  until  the  ear  may  come  in  contact 
with  the  liand  and  the  nose  almost  grazes  the 
{mper,  the  spine  meantime  assuming  various 
curves. 

Fig.  11  illustrates  the  position  of  the 
manuscript  on  the  desk.  It  is  copied  (with  a 
little  simplification)  from  an  article  by  Staffel 
in  the  Centralblaii  fur  aUgemeine  Geaundheits- 
pf^ge,  1884,  p.  45.  If  the  pupil  sits  in  the 
correct  position,  facing  squarely  to  the  edge 
of  the  dask  ab,  and  looking  in  the  direction  hg,  df  represents  the  axis  of 
the  right  arm,  /  being  the  point  of  the  pen  and  e  the  place  where  the  wrist 
touches  tlie  pai)er.  The  left  hand  steadies  and  adjusts  the  paper,  and  must 
be  near  the  right  liand,  so  that  the  two  forearms  |)oint  inward  and  nearly 
meet  at  the  hands.     To  correspond  witli  this,  the  paper  is  tilted  thirty 
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^^^rees  from  the  perpt'mlicular,  towai-ds  the  left,  which  enables  the  hand 

lines  on  the  paper. 


Th 


i^r&iL^Te  easily  to  ftillow  t  lie  direct  ion  of  the  ruled  lines  on  nie  paper,  inm 
t;iltiiig  of  the  paper  is  a  iiatunil  device* — ^the  reader  ha.^  prohahly  often 
pr-adised  it  without  &pe<:'ial  tlionght ;  it  ii^,  however,  roeehaiiieally  and 
phviiiologic-ally  tlie  eorrtn-t  j)lan  fur  eaj^y  writing. 

The  letters  aetiuire  a  slant  of  thirty  degrees  when  the  jmper  is  he  hi  in 
this  pQsitiou.  Thiir^  is  owing  to  thefa^'t  that  the  mot5t  natural  and  ea^^y  way 
of  making  do\vn-8truke)5  h  to  make  them  [lamllel  to  the  line  (fh, — or  per- 
l-xrridieular,  a;*  tlie  pa|K'r  is  eomnionly  hekl,  Children  and  blind  1  earner's 
l^«^in  witli  iheste  strokes. 

Some  additional  |>oiiitd  require  mention  : 

I*  The  diair  is  often  too  high  f  n-  young  seholai^.  The  most  convenient 
plan  may  be  to  pjovide  iootsttjol.-?. 

2»  The  seat,  from  back  to  front,  ought  to  Ix?  long  enongh  to  support 

xif^arly  the  whole  thigh.     A  more  or  less  sp(Kin-sha|ied  liollow  in  the  s^^eat 

is  commonly  thought  desimble.     The  enrve  of  many  settees  is  such  as  to 

pr«duc5e  jiain  at  the  jwjint  where  the  bones  (tuberosities  of  the  ischium)  rest 

on  the  \vo<jd  :  the  support  is  not  wide  enough, 

3.  Seats  most  have  backs.  The  straiglit  upright  l>ack  reaching  to  the 
shovilders  is  l>ad ;  a  straight  Ijaek  slightly  tilted  is  not  Ijad.  American 
acfttftare  commonly  eurveil,  with  eurvt^J  backs,  as  in  Figs,  8  and  9. 

4.  The  edge  of  the  di'sks  should  come  up  to,  or  overlap,  the  edge  of 
the  9mt  The  reeognition  of  this  fact  is  a  recent  discovery  :  desks  used 
farmerly  to  be  separated  from  seats  by  a  space  sufficient  to  enable  the  occu- 
ffant  to  riso  in  his  place,  but  since  desks  are  now  made  separate  or  in  pairs, 
it  iso»ly  necc^ssaiT  to  step  into  the  aisle* 

0.  Most  of  our  Ije^t  desks  are  too  high,  relatively  to  the  seat.     The 

rt-ai^on  for  making  them  high  is,  doubtless,  to  prevent  the  pupil  from  stnf>],>- 

'*^g»     Something  is  certainly  gained  in  ix^adi ng,  by  this  plan, — at  least,  in 

^'^nvenienoe  of  reading, — but  it  interferes  with  correct  positions  iu  writing. 

^  "^^  elbows,  hanging  freely,  should  be  only  just  below  the  level  of  the  lid* 

For  near-sighted  children,  the  higher  dc^k  may  be  a  necessity  iu  writing. 

^  the  desk  b  made  as  low*  as  is  here  rctnjrameuded,  a  portable  arrangement 

^^^^iJibling  a  writing-desk  may  be  plaectl  on  the  desk. 

DISEASES  OF  THE   EYES. 

NEAR-SiGHTEDNfKQ,  with  souie  Other  difficulties,  eomjioses  one  of  tlie 

^^^  imp*Drtant  divisions  of  our  suhje^t.     To  some  extent  the  }>roduetion 

•^f  myiipia  is  douhtlef^s  due  to   crmstitutioiial   weakness   or   to  depressing 

^^^^i^^  aeting  temporarily.      Ijandok  considered   hardships  and  poor  fare 

w  leading  causes,  but  his  opinion  seems  an  exaggerated  one,     Loring  has 

*^ii«l  forcibly  in  favor  of  more  active  sport  for  growing  youth,  and  has 

'koto  how  confinemeDt  to  the  house,  short  hours  of  relaxation,  and  unde- 

*»rable  fare,  must  be  con**idered  important  causes  of  the  excessive  pi*evalence 

^f  iHur-ftight  ou  the  Eurojx^n  continent. 
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Other  facts  which  may  illustrate  this  point  are  the  excess  of  near-si  : 
in  cities;  the  general  prevalence  of  poor  health  among  tlie  same  cla 
of  students  that  are  subject  to  near-sight;  the  readiness  with  which  the  -^^^re 
may  be  injured  by  work  performed  before  breakfast,  during  fatigue",  or 
after  recovery  from  acute  fevers.  An  associated  fact  is  the  low  vitQ.^Bity 
prevalent  among  blind  people, — which  may,  however,  be  an  effect  rat  her 
than  a  cause. 

As  regards  map-drawing,  the  best  plan  is  to  use  large  paper,  m^^^ 
strong  outlines,  and  insert  few  details,  the  object  being  by  no  means  ^ 
production  of  handsome  w^ork,  but  the  fixing  of  leading  facts  on  the  pup^^ 
mind.    In  penmanship  and  sewing,  and  still  more  in  embroidery,  harm  nu  ^^ 
easily  be  done. 

Interesting  remarks  upon  the  most  desirable  form  of  type  for  clearne 
are  made  in  Dr.  Jeffries's  article,  Massachusetts  Board  of  Health  Repor 
1882-83 :  they  are  from  Javal.     Mauy  school-books  are  excellent  in  th^^ 
respect ;  many  are  still  bad. 

The  pupils'  most  common  neglect  (says  Soldan)  is  in  regard  to  thei 
eyesight.    They  injure  the  eye  by  reading  by  a  lamp  close  to  the  head,  with 
out  a  shade :  the  object  of  the  latter  is  quite  as  much  to  keep  off  heat 
light.     They  work  in  the  evening  instead  of  by  day.     They  read  novels^ 
six  hours  and  then  study  two.     They  defer  the  most  taxing  work  (such  as^ 
drawing)  to  the  last  minute. 

Light. — Defective  lighting  is  one  of  the  chief  faults  of  school-buildings. 
The  difficulty  of  satisfying  the  requirements  in  cities  is  stated  under  the 
head  of  "  Site  for  Schools."  For  a  northern  climate,  a  very  free  exposure 
to  sunlight  is  desirable.  Large  trees  oft«n  need  removal.  If  possible,  direct 
sunlight  should  enter  every  room  at  some  hour  of  the  day. 

A  sufficient  light  implies  light  which  easily  reaches  the  back  of  the 
nK)m.  Lighting  from  one  side,  as  practised  by  the  Germans,  is  thought 
by  most  of  our  architects  insufficient.  In  fact,  a  room  with  sixty  scholars 
and  an  allowance  of  two  hundred  and  fifty  cubic  feet  of  space  per  head 
will  necessarily  be  too  deep  for  good  unilateral  lighting.  The  simplest 
renuxly  is  to  make  windows  on  one  side  and  at  the  back.  This  principle, 
carried  out,  gives  us  the  square  school-house  with  four  corner  rooms  on  a 
rtoor,  or,  as  in  the  Cleveland  model,  with  six  rooms  on  a  floor.  It  has  the 
advantage  of  natural  draughts.  If  the  combined  size  of  all  the  sashes 
tHjuals  one-fifth  or  one-sixth  the  area  of  the  floor,  it  is  usually  said  that 
the  supply  of  windows  is  sufficient.  Small  w^indows  are  not  the  fault  of 
uuhUm'u  school-houses. 

'l\*  gt^t  the  best  effect,  windows  must  reach  within  a  few  inches  of  the 
vvUiug,  They  ought  to  have  square  tops,  not  the  Gothic  shape  adopted  in 
iho  St.  litmis  model ;  they  must  have  no  heavy  projecting  outside  ornaments 
K^  cut  otV  light.  Instead  of  Italian  awnings  for  summer,  they  should  be 
)(ihiii\U\l  with  blinds  on  the  inside.  It  is  hard  to  find  screens  that  will  at 
^^lKv  cxohulo  the  sun's  rays  and  admit  enough  light  and  wind.     Neither 
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%riiite  nor  yellow  nor  red  screens  are  plea^nt  when  the  sun  is  on  them :  a 
aeiUnd  gray  is  best,     A  neutral  light  tint  is  suitahle  for  the  walla. 

Light! ng  from  both  sides  is  well  enough  for  small  school-houses  uf  one 
MMtn.  There  is,  however,  a  prefereooe  for  light  eoming  from  the  sehular's 
left  lumd|  especially  in  writing*  Rear  windows  may  Vx*  addin:!  if  thought 
aeoseiry  ;  they  give  a  geueral  increase  of  light :  tiieir  worst  point  is  that 
Aftfyiry  the  eyes  of  teachers,  but  that  can  be  relieved  tn  two  ways, — either 
by  a  nther  dark  shade  rolling  up  from  the  bottom,  or  by  placing  the  win- 
do^ra  about  six  feet  above  the  floor,  s<j  that  the  direi't  rays  do  not  strike  the 
tem^cskm^n  eye  when  looking  at  the  class.  It  is  a  cardinal  rule  that  no  one 
ifk^^I  be  forced  to  face  the  windows  while  reading  or  otherwise  exercising 
ii^  «glit :  therefore  no  windows  must  be  in  front  of  the  si^holars,  Black- 
Lids  are  geoeiiUly  pot  wherever  there  is  room ;  those  between  wiudows 
ht  to  be  little  used  ;  their  surface  must  be  a  dead  black,  not  glossy* 
Tills,  however,  gives  but  one  as|>ect  of  a  wide  <^uestion.  Other  ira- 
pc^^«-taint  causes — perhaps  much  more  importaot — ^are  the  following. 

Excessive  use,  even  under  favorable  couditions,  wearies  the  eye.     It 
fwcll  proved  that,  in  general,  studcjits  %vho  sjiend  longer  hours  over 
r  lesions  are  affected  by  near-sight  in  lai'ger  pro|X)rtion.     The  practice 
vprking  without  rest  for  long  periods  is  worse  thau  working  many  hours 

Poor  lifjht  has  always  been  considered  one  of  the  leading  causes.  It  not 
ilj  fiitigues  the  eye,  but  also  induces  tiie  pupil  to  bring  the  eye  close  to 
i^book- 

Cooatant  attention  to  near  objects  doubtless  lias  its  effect,  e%'en  when  they 

>**oear*  only  in  the  sense  of  being  bounded  by  the  walls  of  streets*     City 

lildreo  live  in  a  narrow  horizon.    The  youthful  eye  has  a  marvellous  power 

fleeing  things  at  the  distance  of  two  or  three  inches;  and  many  things 

lidiqal-life  conspire  to  bring  about  habits  Ijaj^ed  on  this  fxvwcr  of  adapta- 

lly-proportioned  dc^ks,  poor  tyjxi  and  ink  and  paper,  poor  light, 

Moe«  of  light.     The  eye  that  is  laboring  at  too  short  a  distance  is  enabled 

I  do  go  by  the  action  of  the  "muscle  of  acMi'ommndation'*  in  the  eyeball, 

'^lidi  arranges  the  focus  by  changing  the  shape  of  that  organ.     Such  an 

^Jtifi  working  in  a  state  of  tension,  which  tends,  if  long  continued,  to  pro- 

''ot* a  permanent  change  in  the  form  of  the  globe,  making  it  longer  from 

^  to  front,  which  constitutes  the  chief  characteristic  peculiariiy  of  the 

^MP^ghted  eye.     Very  few,  if  any,  children  will  obey  physiological  laws 

tf  dist&ncse  without  being  compelled  to  do  m,      Tliei-e  ai^  certain  faults  in 

■fad  farniture  that  favor  the  bad  habit ;  too  great  height  of  dt?sk  rcla- 

Mhf  to  ^eatj  separation  of  desk  from  seat  by  an  interval,  instead  of 

;  the  desik  partly  over  the  seat.     These,  and  bad  positions  in  writing, 

fbeen  mentioned  already. 

Anything  tending  to  cause  congestion  of  the  eye  aids  in  forming  near- 
iij||iil»  Arnoog  these  causes  are  tight  clothing  {corsets,  neckties,  collars, 
Wfcl);  uidigestion,  particularly  constipation ;  overheated  rooms,  with  bad 
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ventilation  ;  overwork  of  tlie  bmiu,  especially  if  it  causes  headache.     Pi 
ness  of  the  blood-vesselg  stretclies  the  eyeball  aad  a^sista  the  tendency 
change  of  shape  as  aliove  noticc*d. 

All  these  iiaflnenees  have  their  effect  chiefly  during  ehildhf>«xl :  few 
flonsi  beeome  aear-sigbted  after  they  are  grown  up,  tht>ugh  an  iucrea^c 
near-sight  is  not  rare.  This  circu instance  h  one  of  mauy  which  warn 
tliat  bodily  development  is  liable  to  be  im}>edttl  or  distorted  in  every  directic 
by  tiilse  education.  Every  plan  which  aldd  in  strengthening  the  oonstit 
tioii  of  children  may  be  considereil  as  a  contribution  to  the  health  of  the 
eye5.  During  childliocxl  the  tissues  ai-e  le^  firm,  more  elai^tic,  than  lati 
in  life ;  they  are  more  quickly  renewed,  more  easily  distorted.  The  gi 
metrit^l  deformity  of  the  eyeball  is  produced  by  pressum  at  this  tend 
age.  Tlje  rcmcM:Iy  ^ems  to  require  not  only  that  we  lessen  the  dail 
amount  of  pressure,  buT  also  that  we  encourage  those  active  habits  whl 
will  make  the  fibre  stronger  and  more  resisting. 

Hereditary  influenee  is  unJeniahly  powerful.  What  may  be  the  effi 
of  several  genemtioiis  of  accumulat(?tl  tendency  in  studirms  families  cannq 
be  predicteJ  :  a  Icarucil  friend  of  the  waiter's  suggests  tiiat  the  result  miri 
not  be  blindness,  but  a  permanent  type  of  myopism,  in  Avhich  ehildroi 
will  be  born  short-sighted  and  will  not  need  to  become  S43,  But  in  specif 
lating  about  the  future  it  is  necessary  to  take  accnunt  of  other  teudeiicia 
Far-sight  is  quite  common  among  children  ;  and  the  action  of  iuheritani 
seems  not  to  l>e  limited  to  the  repetition  of  identiml  defects,  but  to  reprodnc 
both  anomalies — the  long  eye  and  the  short  eye — ^wdth  a  certain  dq^ree  a 
indifference.  The  existence  of  a  tendency  to  the  normal  eye  is  probably 
inde|iendently  of  the  eliralnatioii  of  unfit  persons  from  the  race.  J 

Blindnt\ss,  or  an  approach  to  it,  is  the  tendency  of  a  certain  number  oi 
cases  of  near-sight ;  the  retina  becomes  gradually  detached  from  the  ba^ ' 
of  the  eye,  and  becomes  incapable  of  receiving  exact  impressions.     On  th: 
account  (as  wtII  as  for  reasons  above  given)  the  "near-sighted  eye  is 
diseased  eye/^ 

Test-types,  or  large  cards  on  which  lines  of  letters  of  graded  sizes 
d'stinctty  printed,  are  a  ready  means  of  estimating  the  degree  of  near-sighj 
in  the  hands  of  ^'hool-principals.  To  give  such  observations  full  valua 
atropine  and  the  ophthalmosc»oi>e,  in  expert  hands,  are  required,  A  muclM 
nsetl  eye  is  apt  to  be  in  a  state  of  tension  which  makes  it  temporarily  mow 
near-sighted  than  it  regally  is;  atropine  relaxes  the  tension.  j 

There  exists  a  prejudice  against  the  use  of  glasses,  which  is  natuni 
enough.  But  if  near-sight  is  considerable,  so  that  a  child  really  cannol 
work  wtII  in  an  erect  position,  it  is  necessary  to  allow  a  pair  of  very  wealj 
glasses.  The  matter  cannot  be  determined  by  directions  given  in  an  arti 
like  the  present:  the  decision  and  choice  must  be  left  to  the  physician. 
limit  or  minimum  distance  at  which  the  btx)k  may  be  held  from  the  e^ 
should  be  stated,  and  children  advised  and  corrected  of  their  bad  practici 
The  least  distance,  rcHX>ramended  by  the  Commrssioa  d'Hygidne  des  ficol 
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of  Paris  in  1884,  was  twenty-five  centimf^tres  for  ehildreu  hi  tlie  lowest 
seliools  and  tliirty-tliree  for  those  fmm  ei^ht  to  twelve  yeai-suld, — about  ten 
2Ui«J  tliirt4?en  inclies  resiK^etively.  Fifteen  iuehes  is  proper  iuv  those  of  larger 
stature,  but  would  be  impossible  for  little  ehildreu. 

HvPERMETRtiriA,  ov  lou^-sight,  IS  uot  LLUcommun  among  seluMil-chil- 

dren.     Its  effect,  wlien  it  is  of  a  liigh  dcgi-ee,  is  to  make  the  aet  of  rending 

diflBcult  or  [lainful,  and  sijaietimes  to  put  an  end  to  a  eljikl\s  mreer  in  .school 

These  subjeet  to  it  read  fairly  well  for  a  time,  but  after  a  while  become  con- 

deious  of  etibrt  in  the  aet  of  st»eing.     The  eyes  feel  strained,  and  the  letters 

becxjme  somewhat  bhirreiL    There  is  a  dt'sire  to  iTst  the  eyeis,  or  to  elose  tlicm 

firmly,  or  to  compress  them  witli  tlie  liaod.     A  fresh  start  is  made,  and  a 

-  1  '.nd  rest  has  to  be  taken  after  a  sliorter  pcritKb     Sometimes  the  habit  of 

In   iiling  the  Unik  elose  to  the  eye  is  aequireil,  which  makes  the  ease  seem  to 

lie  precisely  the  opposite  of  long-sight.     The  choice  of  glasses  (convex,  or 

(I Id-sighted)  should  U'  dirtrtc^l   by  a  eompett-nt  |»hy3ieiau,  for  the  j>nr|)ose 

of  eoabling  sueli  children  to  work  withotit  suffering*     One  etiect  of  the 

diseaiie  is  the  production  of  internal  scpiint* 

AbTlG34ATlSM  5s  rather  etjramon,  and  gives  as  mnch  annoyance  as  near- 
si^ht.  It  dej>t*uds  on  an  ineorreet  curvature  of  the  fi'ont  of  the  eyeball 
(crsornea).  It  is  known  by  prodncintr  a  Ijlnrrcd  look  in  lines  tliat  run  in  one 
gi'ven  direction  ;  some  people  see  horizontal  lines  badly,  some  ]K?rpeudieular 
f>ti<^;  in  others  there  is  an  oblique  axis  of  indistinetness.  If  at  all  trouble- 
s':^ mae,  tins  defc'ct  ought  U^  l>e  remedied  Ijv  glasst^^, — as  it  i-au  be  perieetly, 
I  ^    is  not  a  disease  in  the  sense  that  near-sight  is* 
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PHYSICAL  TRAINING, 

The  eonaection   between   physical   training  and   geneml   eilueation  is 

^^^-^J^vious,     The  prinrijile  iH'ing  grautixl,  it  remains  for  us  to  consider  how 

^^*^  ^eh  the  school  and  the  college  of  to-day  should  be  reipiircil  to  give  of  their 

^^•i^ergies  to  the  furthering  of  this  enrh 

A  svstem  of  calisthenics  is  at  present  widely  used  in  jiublie  seluxV 

^^s^ith  distinct  l)enefit.     It  is  not  probable  that  the  system  will  ever  be  aban- 

^^^Doed.     Most  n-aders  must  have  seen  the  pleasant  sight  of  a  roomful  of 

^^^i^ildren  engaged  in  the  simple  l>!it  vigorous  movements  of  the  arms  which 

^^^33!ve  so  well  as  vents  for  su{>crflnous  energy.     These  traiueil  move  mentis 

^^-*e  an  iudisj)ensai»le  jmrt  of  i)rimary-school  work,  and  are  of  great  use  in 

'^  ^e  intermediate  grades,  but  are  of  subordinate  value  (as  now  practised)  foi 

^^•►ller  pupils.     They  are  cpiite  ditlieuh  enough  tor  little  children,  but  abov( 

^  Ik*  agp  of  twelve  st^holars  be^iu  to  kwik  diAvn  on  them  as  cliildisli,  and 

'^^th  good  reas4jn,  for  they  lack  one  essential  element, — tliey  do  not  cal 

^'illi  exert i(»n  to  overcome  resistance.     For  better  work,  scholars  shoulc 

^*Hve  light  dumb-ijells  and  wands^  and  more  sjMice  to  use  them   than  eai 

•^  fouad  in  an  occupied  iHXjm, 

The  immediate  l)c*ocfit  of  exercise,  however,  does  not  dejiend  on  an^ 
l«Ue  amouot  of  development  that  it  imparts.      Very  simple   exercises 
Vol.  IV.-24 
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without  any  apparatus,  prat^tiaed  twiw  a  clay  or  oftener  for  6ve  minii 
at  a  time,  dci  a  great  ilral  nf  goixL  Far  fmm  biTakin^  up  the  *li?«^'ipl 
of  the  SL-hfHil,  tliev  make  it  ca.sier,  hv  relaxing  the  tension  of  mind  aiwl 
introducing  the  clement  of  pleasure.  The  eyes  m*e  relieved  at  the  m 
time.  A  piano  add??  phnL^iire,  but  is  not  ef^sential.  The  windows  sho  m  a  I,) 
be  opened  at  the  instant  the  signal  la  given,  by  having  one  Xm^v  ii^^'i\rm  ^^f^ 
to  each. 

The  fa<'ility  with  which  eidisthenias  are  praetistMl  should  not  bliiKl  (t:^  ^q 
the  imi>erftH*tioii»  of  the  system.  The  movements  employed  are  Hmiteil  fo 
such  a8  can  l>e  nately  made  in  a  riwjm  full  of  desks:  the  pupils  ongh%  %t) 
have  a  much  wider  range  of  at'tion,  in  an  njx^n  hall,  large  enough  for  6f^v 
or  sixty  to  exereise  in* 

A  good  ty|)e  of  light  gymnastics  adapted  to  iiae  by  classes  in  ibromb^^'d 
by  Amhei-st  College.     In  that  fiyBt<*m  every  student  is  required  to  Bitenz^'^ 
unless  physirally  nnfittixl,    Tlie  work  is  di»nc  in  classes,  to  the  scjund  of  tP  ~^^ 
piano,  under  a  leader;  students  attend  fmir  days  in  the  W(x?k,  half  an  hot^ 
at  a  time.     ^lust  *}f  the  work  h  done  with  wooden  dumlj-bells ;  therp  tf 
also  coiisiderable  nininng,  and  some  man-hing.     The  exeriises  are  eminent]*^ 
cheertui ;  compulsory  attendance  mwts  with  the  acKpiiesciMiee  and  s^uppoi 
of  almost  all  the  students*     In  fact,  the  exeiYjise  is  a  nniou  of  recrmtiot^^'^* 
and  amusement  with  work,  ^H 

This  nuxlerate  amount  of  exercise  is  sufficient  for  nine-tenths  of  thc?*'-^^^ 
men*     For  tlm«e  of  unusually  mnseular  fmme,  heavy  gymnastic  apparatU8^^^_^ 
is  provided  ;  for  a  few,  special  developing  ap]*amtu8  is  needed  ;  all  are  suf-  — '    ' 
fieicntly  under  eontrt)!  ami  <»!)servation.     No  serious  accident  has  occurred  »-** 
since  the  opening  of  the  gymnasium  in  1859. 

The  dire<'tion  is  in  the  hands  of  Prof  Edward  Hitchcock,  M.D. ;  the 
duties  of  his  position  incbtile  tcnehing  gymnastics*  |)hysiolrigy,  and  elmni- 
tion  as  conncvted  with  bodily  movement ;  he  is  exjMH-ted  to  be  aoquainteci 
wuth  the  health  nf  each  student,  and  is  required  to  furnish  the  exctiBewhen* 
ever  sickness  eom(»i^ls  a  i?tudent's  absence*  The  department  is  dignified  by 
marks  given  for  attendant  and  dei>ortment.  and  its  head  is  a  niembiT  of  the 
faculty. 

The  object  aimed  at  has  always  been  the  pmraotion  of  health  and  power 
of  work,  rather  than  th(^  development  of  muscle  or  the  iierfbrmanci*  of  ft*atft 
of  agility  and  strength*  As  evi<leu<*c  of  tlic  success  which  is  attaint^!,  Pn>f 
Hitciiroi'k  states  tliat  sickness  amcuig  the  clas9c*s  diminishes  r^ulariy  fn>ra 
the  Freshman  year  up,  Ix^ng  in  the  Scniior  year  little  more  than  half 
great  as  in  the  Frci^hman* 

A  system  of  this  sort  reaches  a  large  number  of  young  men  who  much 
need  it.     Few  are  so  judicious  and  fierseveri ug  as  to  lay  down  a  plan  of 
gymnastics  and  adhere  to  it*     Much  of  the  apparatus  in  ordinary  gv'mna— 
ji^nsuited  for  the  beginner:  its  efTcet  is  to  exhaust  and  rack  hi^ 
i^  otlbrts.     The  most  complete  outfit  of  appa rat n&« 


SCHOOL-HYGIENE. 


371 


whu  need  the  tramino;  most.     Nothing  i?^,  on  the  whole,  so  well  suited 
:o  the  average  iioedj?  as  a  rlass-system  ret^enilvlhia:  that  of  Amherst. 

At  Harvard  there  is  everythiuji^  exa'pt  amipukorv  ehiss-work.  Careful 
mc^tsiirenients  of  the  i>erson  enable  the  superintendent,  Prof.  Sargent,  to 
■soign  spei'ial  exereise  to  <^eh  young  man,  defincHl  in  kiiul  and  amount,  for 
the  purpose  of  streno^hening  his  \v»?ak  points.  Hii^  ap|iaratiLS  and  uiethods 
have  lieen  adopted  by  a  considerable  number  of  coUeges,  inehuling  sijme  for 

H  A  new  feature  of  Dr.  Sargent's  work  eonsists  in  the  taking  of  jihotii- 
[pfsiph^  of  gymnasts — front,  back,  and  side  views  of  tlie  naktfl  body — at  the 
lK*ginDing  uf  their  wurse,  to  be  eoraparcd  with  those  hereafter  to  be  taken 
on  leaving  ri>Ilege.  It  has  been  the  writers  ]jrivilcge  to  look  through 
^ais  list,  now  numbering  several  hundred;  and  it  must  1m.*  eontessed  that 
B^  mue^t  striking  thing  about  them  is  the  rarity  of  a  haud8t>me  body,  or 

nf  even  a  well  Imlaneed  and  proportioned  Ijody.  DeHwtrun  of  the  9]>ine  is 
^Uiite  common.  Athletic  (jai*smen  show,  by  the  twist  in  their  upper  backs, 
fmk'h  side  of  the  boat  they  are  accustomed  to  row  in  ;  but  most  of  the 

€nir\*atures  do  not  seem  to  arise  fixjm  excess  of  muscle.  A  prt^valcnt  droop 
^£  i1r»  right  shoukler  is  nottct^ble.  It  is  thought  that  this  may  originate  in 
^^rrv-ing  weights  in  the  right  haiub  «nd  jKu^haps  in  the  musket  drill  of  the 

poUic  eebools. 

Another  notice*able  thing  is  the  tVcHpiency  of  the  liolbiw  l>ark, — a  pecii- 

Uarty  of  form  which  may  Ix?  herwlitaryj  biit  may  originate  in  Wf  akncss  of 
Bic*  supporting  must4es  of  the  spine.     Weakness  of  the  upjier  jmrt  of  the 

fin^ak,  allow^ing  the  shoulders  to  fall  forward  and  the  nc^-k  to  stoop,  may 
^^    thp  first  step,  and   the  sriddh"-b:irk   may  be   uienly   the  rompcuHatory 

H       Sruallness  of  the  cbr^t,  and  ciiuse«|uent  want  of  lung-power,  constitute  a 
^kiliiig  that  it  is  really  of  gaat  impoilaufx*  to  corre^'t.    There  can  Ix'  no  safe 
atbletic  training  for  men  whose  chests  are  small :  they  run  the  risk  of  in- 
«^in2  fK^rmanent  injurj"  upon  lieart  or  lungs  by  tlie  efforts  made  with 
large  muscles.    It  is  well  known  that  a  small  chest  j>rcM:l  is  poses  to  con- 
ion.      Our  boys  nec^   not  l>e  athletc*s, — it   ^vould   Ix'  better  for  the 
Dot  to  attempt  to  c<jmpete  in  that  line, — but  they  ought  to  have  liettcr 
"'^lliin^HL'ajiacity  than  they  now  have.     Pi^jf  is  liettcr  tliao  any  gym- 
**'*''*tit!?i^  from  a  certain  point  of  view ;  luit  a  fnll  allowance  of  the  pi'cvaleut 
*l^jrt6  does  not  give  to  boys  a  gorxi  chest -development. 

The  late  Archibald  ilaclaren,  deseribing  tlie  English  schrKil-VKiy  as 
ing  under  his  observation,  said,  **  I  find  that  almost  every  youth  _at  the 
'"n^of  [KiBsiog  from  the  sr^hools  to  the  University  has,  as  it  wf-re,  a  cousid- 
wfc  amouDt  of  attainable  innver  and  material  mpaeity  undeveloped  ;  his 
•w, or  rather  a  portion  of  it,  is  in  arrears  in  this  respect,  and  as  arrears, 
^  «8  ft  recoverable  debt,  the  youth  may  fairly  view  it.'^  During  the 
J^\\\  first  term  of  two  months,  with  properly-adniinistereil  exereise, 
"^'  "iif-t  will  expand,  in  all  ordinaiy  eiriaimstanccs,  two  inches,  and  in 
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I>eciiliar  circumstances  he  has  known  the  iocreasc  to  reach  double 
amount. 

Must  spoils  develop  the  legs  satisfactorily, — walking,  runoiiigy  leapm  ^^^ 
foot-ball,  cricket,  fcncingj  tennis,  racket,  fives, — ^but  some  of  these  giv€ 
addition  an  cxce?^s  of  work  to  the  right  arm,      Tlie  result  of  sjKjrts  witl:i*:>,^j 
gynmastic  training  is  a  frequency  of  pigeon-breast,  hollow  bix^ast,  drotipi^^ 
'moulders,  and  8t<K:)ping,     There  is  also  an  occasional  excessive  tipwi^^ 
growth  without  corresixjnding  expausion  of  the  chest.    These  are  the  rpsu  Ita 
of  aljuudant  play  in  English  schfiols  for  the  better  classes,  where  play  m    a 
regular  part  of  the  day's  business  ;  they  represent  the  best  that  a  lioy's  pl^my 
can  do  for  liis  development 

Military  drill  was  brought  into  favor  by  the  war;  its  supposed  end  k  ^^l 
furnish  large  numlK'i-s  of  men  ready  trained  to  service  in  case  of  emcrgoin:;^*! 
Some  military  men  find  that  llie  real  result  is  a  conceit  of  knowledge 
indisijosition  to  enter  the  militia.  Its  best  side  is  the  moral  ??ide :  it  mis 
self-respect,  and  promotes  obedience  by  sliowing  the  j)raetical  need  of  \ 
It  is,  inrther,  as  gocxl  exercise  as  many  games  are,  and  shares  with  Fpo« 
the  ehiuent  of  intei^est  and  ]vh:'asure.  Schools  known  to  the  writer  hav 
given  two  liours  out  of  the  weekly  programme  to  drill,  and  have  found  tha 
the  week  s  work  as  a  total  was  not  lessened.  The  objections  are  that  tli^  ^^ 
exercise  is  taken  in  a  cramped  position,  ev^ery  movement  l>eiug  cxec^uted  tc^*^ 
Ijattern,  and  that  the  number  of  movements  is  extremely  few,  so  that  th<^-^ 
exercise  is  not  at  all  a  typical  one  for  developing  t!ie  Inxly ;  also,  that  thf^^^ 
musket  is  too  heavy,  and  that  it  is  carried  chiefly  in  the  right  hand  for-*"^ 
convenience.  The  so-ealle<l  setting-up  drill  etmsists  of  light  gj^mnastics^s^^ 
the  object  of  whif-h  is  to  give  the  soldier  a  goixl  position  at  the  ouf^  .:^r*i 
this  is  not  and  cannot  be  properly  carried  out  in  8<.'hools  unless  time  iS 
taken, — and  the  time  is  already  taken  for  musket  drill. 

The  amount  cif  time  taken  by  Jlaclaren  to  eorriH't  the  shape  and  gpowt^*^^ 
of  boys  in  his  own  school  was  one  hour  of  gymnastics  weekly, — this^  S 
addition  to  abundant  phif. 

The  children  in  the  turner  classes  practise  an  hour  twice  a  week,  i 
what  after  the  gcneml  plan  of  Amherst,  aiming  to  give  the  girls  mare< 
grace  (cg.^  by  a  variety  of  dancing  movements)  and  the  boys  mope 
muscularity.     Their  work  is  well  worth  inspecting. 

The  British  soldier,  on  entering  the  army,  is  put  through  daily  gyc 
nasties  from  one  (o  one  and  a  half  hours  daily  for  three  or  six  months, 
is  unneeessary  to  descrite  the  pmetice  in  other  armies. 

In  our  public  scIkmjIs  the  frientls  of  reform  shi>uld  not  be  satisfied  wi*^-i 
less  than  half  an  hour  twice  a  week,  under  trained  teachers.     An  ha 
twice  a  week  might  afterwards  be  thought  desirable, — the  methtKl  to  be  tl 
of  light  gymnastics,  to  SiJtne  ext<'nt  iinitating  that  i^f  Amhei*st.    The  teaci 
may  be  specialists  at  a  JiKxlerate  salary  ;  or  the  work  may  be  done  by  sii* 
of  the  regular  teaehei^^  iis  have  special  gifts  for  it,  as  is  the  case  in  Gt^^^ 
many.     As  regains  the  amount  of  work  to  be  done,  or  the  teachi 


8CHO0L-H  YGIEN  E« 


373 


ntY  Of  rmnk fort -on-t lie-Main  is  a  go^jd  iUustrntion  :  tlirrc  are  twelve 
tiionauKi  children  iu  the  public  si'liijoU  of  that  iilaeo,  ami  the  miBiber  of 
liours  given  to  g^vinuastics  is  ec^iiivalent  tt»  the  eunstant  fy?rvia3S  of  ©even- 
teen  «nd  a  Imlf  teachers.  The  city  has  special  lialls  with  apiianitus,  of  the 
Icrogtlt  of  from  tweotv  trj  twenty-five  metres,  uiiie  or  ten  nH'trfs  wide,  and 
frr^mn  five  to  ^\e  and  six-tenths  metres  high. 

TffE  Routine  op  a  Sc^hoq-l-Day. — It  will  not  l>e  without  profit  to 
s<fs«ly  tlic  arrangement  of  time  antl  ixxMipatiou  made  for  eases  where  a 
rc>«JUg  jH-r^on's  whole  time  is  under  euntrul.  In  making  the  plan  it  Is 
a<?*:?fssan'  to  have  a  clear  idea  of  the  amount  of  work  that  is  desirable, 
riwr  miijit  Ik*  assigned  for  play,  and  for  gymnastic  lassons :  either  or  Ixith 
fSAdty  1k'  loade  compulsory  (as  foot-ball  is  in  some  of  the  givat  PLnglish 
^g_l  iiiiili) 

The  fiillowing  is  an  outline  of  a  day's  work  in  one  of  the  liest  American 
bottniing-scliools  for  preparation  for  college : 
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Pnivt'tTjii, 

8tuiy  itnd  r»>uitatieiiB  four  and  three-fourthfi  or  four  and  one-hllf  Ikwh. 
Ititorniuijion, 
Diauer 

Study-«fssion  in  fiUiuiULr  one-balf  hour  (none  in  winter),  tlien  play- 
time, 
Play-tipie,  summer  three  nu4  one-bidf,  winter  two  and  tliree-fourths 

Quir^i  in  session,  study  optional. 

HupjuT,  on<^-hiilf  hour. 

ItU**rnu»sion. 

PravLTsi, 

8tu^y  *?e5*ion  in  sch(x>l-ivK>tn  until  tjpdtime. 

You  nicest  l>oya  (two  He  and  thirteen)  ga  to  bed. 

Middk'  boys  (fourtt'-en  and  fifteen)  go  to  bed* 

Older  Ixjys  go  to  bed. 


Th^'amoiiTit  of  sleep  allowed  for  is  from  eight  and  a  half  to  ten  and  a 
Wi  hours,  aee*>rfling  to  age  and  seuson.  The  boys  all  have  the  gift  of 
*'^'P,*ik1  use  all  the  time  allowed.  Study  and  recitations  for  the  youngest 
iVi^mx  and  a  half  or  six  and  thrt*e-foiirtliB  hours;  for  the  oldest,  about 

illiminj.  Play,  two  and  tbrec-fourths  or  tlirfe  ami  «jne-half  hours,  ac- 
^wliog  to  season,  ia  a  solid  himp^  besides  some  intermissions  too  short  for 
*^m  play.  Then*  i^  a  twenty-aere  lot  to  play  in  ;  in  winter  they  use  the 
KJtnnaiiium  at  their  option,  under  eontrol  of  a  tutor.  Detention  for  punisb- 
*o^  i»  asdigDed  to  the  atlernoon  play-hour :  mo.'^t  hoys  average  one  hour  a 
^»»*k  at  most;  niis^'hievous  buys  sutfer  longer  dttent ion,  hut  in  no  ease  to 
tlH'ir physical  harm.  Sweetmrat^  are  not  expeeted  to  Iw.  sent  from  home; 
if  discovered,  they  are  ecnifiseate*!,  or  are  servetl  at  the  boys'  table  so  that 
ttaiiy  ftlmre. 

Compare  with  this  the  routine  of  a  large  Iwarding-sehool  for  girls,  of 
VcfT  gwpj  standing,  io  the  same  part  of  the  eountry  : 


374 


SCHOOL-HYGIENE. 


G.30 

7.10 

8 

8.45 

0 

1 

2.15 

5.15 

6 

7 

7.15 

9 

9.30 


Rise. 

Breakfast. 

Recitation,  forty-flve  minutes. 

Prayers. 

Recitations  and  study,  four  hours. 

Dinner. 

Walk,  in  which  all  join. 

Study  and  recitation,  two  and  one-fourth  hours. 

Recreation, — free  time. 

Supper,  followed  hy  recreation. 

Pnivers. 

Stu(ly,  one  and  three-fourths  hours. 

Bedtime. 

Li^rhts  out. 


Here  are  nine  hours  assigned  for  sleep,  and  eight  and  three-fouitl 
hours  for  study ;  but  three-fourths  of  an  hour  is  taken  out  every  day  fi 
gymnastic;  exercise  in  classes.  All  take  a  walk  of  three-fourths  of  an  boa 
There  is  apparently  a  considerable  amount  of  time  left  free.  The  ooi 
trast  between  girls  and  boys  is  seen  in  the  compulsion  exercised  in  regai 
to  all  exercise,  which  is  doubtk^ss  necessary.  The  required  hours  i 
work  are  likely  to  be  too  long  for  some  girls;  and  if  music  and  lette 
writing  and  literary  societies  and  prayer-meetings  are  added,  girls  are  like 
to  be  burdened.  Visits  to  the  pupils'  homes  in  term-time  are  proper 
forbidden. 

Detention  is  an  effective  means  of  punishment  when  not  carried  too  fit 
but  when  a  boy's  Saturday  forenoon,  or  even  his  whole  day,  is  spent  ; 
silent  confinement  for  a  series  of  small  faults,  the  effect  is  bad,  morally  at 
physically.     An  occasional  good  whipping  is  far  better. 

The  chief  objection  to  corporal  punishment  is  perhaps  its  effect  < 
teachers.  Without  exactly  making  them  cruel,  it  presents  a  temptation  ' 
hasty  and  often  excessive  action,  afterwards  regretted.  Girls  should  n 
be  punished  in  that  way ;  boys  seldom,  and  with  conscientious  reflectio 
without  anger. 

The  city  of  Cleveland  requires  that  ever}^  case  of  corporal  punishmei 
shall  be  reported  to  the  superintendent  of  schools,  in  blanks  containii 
the  following  headings:  date;  offence;  general  character;  home  influence 
means  employed  for  reform ;  whether  parents  were  previously  notified  c 
misconduct,  and  what  answer  was  given  ;  whether  ever  previously  refem 
to  the  i>rincipal  of  the  school  or  the  superintendent,  and  how  often ;  resu 
of  punishment.^     This  represents  fully  the  present  tendency  to  caution. 


*  Report  of  Schools,  1875-7G. 
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SITE   OF  THK   SCHOOL-HOUSE. 

One  of  the  first  points  tu  ctju^^ider  in  stlcdin^  a  site  is  dryness  of  the 
soil  and  air.  If  |Mjssible,  we  s^lionld  cIkkjsc  a  8|x>t  CHjnf^iderably  elevated 
above  \¥Huh  or  wot  gmuiid,  nu  sni!  wlik'h  dries  fjuiekly  after  min,  atid 
wlim*  evriiiiig  nri.st:^  do  uot  Uan^r,  In  daniji,  low-lyinjx  sjmts  eonsimiptiun 
is  apt  to  prevail  ;  a  tendency  to  rlieurnati.siu,  eatarrh,  and  neuralgta  is 
eoninun  ;  diplitlieria  often  |irofei's  low,  damp  re*^iuns,  and  so  does  intcr- 
iiiiruut  fever. 

A  lionse  may  possess  a  damp  atmosphere  amid  wholesome  siirroiiud- 
tnp,  if  the  et»Ilar  is  damp.  Even  hi^h  land  is  often  full  of  water.  In 
lh«^  oountry  it  is  nsnally  possible  to  elioose  a  dry  spot»  hut  in  eitics  many 
oiln-rM^ise  d*?sirable  lots  eontain  nodergronnd  sprinp^i,  or  \vatert^in*ses 
whlrli  have  lieen  dammed  hy  the  fillini?  in  of  new  stret^ts,  and  it  may  he 
oetii'ssary  to  drain  or  water-proof  the  rellar.  A  wet  cellar  is  never  neees- 
ean  or  allowable. 

Next  to  the  general  health  fulness  of  a  i^pot  we  may  coiisifh^r  the  qnes- 
tion  of  light,  one  of  the  most  puzzling  and  nnsatisfartory  of  all  the  problems 
<*(* 8(^ho<:»l-seieuee  in  large  cities.     Wherever  we  bnild,  we  mn^t  exj>wt  that 

r^hers  will  by  and  by  ix^npy  the  adjoining  land  with  houses  of  unknown 
«oight.  There  ought  to  Ik:"  an  ojien  space  on  all  skiers  large  enough  to 
•'^et'ure  a  good  light  in  any  such  eoutingeney.  How  difficult  it  is  to  accom- 
P*i«lj  this  in  cities  may  be  seen  in  New  York.  In  1880  the  Sanitary  En- 
^/^n^rr  gave  prizes  for  designs  for  sc^mol-liouses  to  tje  placed  on  luts  one 
■**ln«lrtHl  feet  s*piare  (that  being  a  usual  size)  not  situated  on  street-eoruers. 
-'-ti  making  the  award,  the  committee  eame  to  the  inevitable  eouclusion  that 
HV«iC:3e  conditions  made  it  "  impossible  to  secure  sufficient  liglit  without  either 
^^P^'^^iTTOwding  of  class-rooms,  or  an  unsatisfactory  arrangement  of  eorrklors, 
B^^^irs,  €lc/'  Not  want  of  foresiglit,  hut  the  cost  of  land,  prcvt  nts  proper 
r  ^^^hting  in  eases  like  that  of  New  York  ;  but  there  are  many  small  yet 
I  ^^3\ving  riti«^  which,  w^ith  cul}>ablc  want  of  foresiglit,  are  building  sciiool- 
I         *^Uscs  witliin  six  fci^t  of  boundary-lines. 

Noise  and  other  nuisances  ought  tct  be  avoided.    It  is  possible  to  foresee 

5^h^  growth  of  traffic  on  certain   lines,  and  avoid  tlicm  r   by  doing  this  we 

■^  tlie  more  likely  to  retain  comparatively  good  light.     In  some  places  the 

properly  forbids  the  maintenance  of  Hipior-sliops  near  schools.     The 

i^hlM»rh»x>d  of  i3<iliee-stations,  with  the  iKx-asional  view  of  noisy  prisoners 

iialetl  lielore  justice,  is  most  olycctionaljle.     Engine-houses  are  also  bad 

*^ghlK>r».     In  short,  all  s<jurees  of  noise  or  excitement  and  the  neigh bor- 

^CHid  ef  crowds  are  to  Ix'  avoided. 

The  ptin*hase  of  land  enough  to  give  a  spnw  sixty  feet  wide  all  around 
^*  buihling  slionld  lx»  a  minimum  rt^uisitiun. 
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PROTECTION   AGAINST  FIRE. 

Fires  in  school-houses  can  generally  be  traced  to  the  heating-appara~"i^i  ^^ 
Nothing  special  nee<l  be  said  regarding  the  precautions  needed  in  the  ^z:^::^^^ 
of  common  stoves ;  but,  as  open  fireplaces  are  now  placed  in  some  schc^i^^ju 
it  may  be  well  to  c^ll  attention  to  a  j)06sible  danger  from  the  conductions    ^f 
heat  through  the  hearth  and  back  to  wood-work  in  contact  with  them.  j[ 

double  back  of  masonry,  with  air-space,  is  required, — the  hearth  suppoK-f^ 
by  a  brick  arch.  Some  builders  carelessly  run  beams  into  the  brick-woi-i 
of  chimneys. 

A  tin  ventilator  running  in  a  floor  to  a  chimney  has  been  known     to 
cause  a  fire :  a  quantity  of  light  material  was  put  into  a  grate  in  the  stx^'^ 
below,  and  the  flame  and  hot  air,  reaching  back  from  the  chimney  into  1 
tin  flue,  heated  it  so  that  the  planks  caught  fire. 

Special  care  ought  to  be  taken  to  protect  wood-work  against  the  he 
of  hot-water  or  steam  pipes.  Hot-water  pipes  may  in  some  cases  reach 
temjx'rature  much  above  212°  F.  A  properly-arranged  boiler  for  steam^-^. 
heating,  it  is  said,  will  not  give  superheated  steam,  and  the  heaters  wi^  ^ 
not  scorch  wood-work ;  but  with  coil  boilers,  if  not  kept  projx^rly  suppliec^^^ 
with  water,  sui)erheating  might  occur.  There  is  much  evidence  to  shov^-^"*^ 
that  fires  do  take  place  just  in  the  neighborhood  of  pipes;  and  thej^'^^ 
should  \)o  protected  most  scrupulously  by  the  steam-fitter.  Pipes  may  hm^^^ 
suspended  by  iron  straps  in  a  groove  lined  with  bright  tin,  allowing  a  spacp*^^^*^ 
of  one  inch  between  pipes  and  tin. 

It  has  been  proposcil  *  to  provide  large  valves,  easily  opened,  at  the  roo*''^^^ 
so  as  to  draw  out  great  quantities  of  air  or  smoke  at  the  beginning,  thu  . 
relieving  the  occupants  of  the  danger  and  alarm  which  smoke  occasions 
also  to  provide  extra  flues  in  walls,  communicating  with  the  floor-spaces  < 
wainscot-spaces  where  smoke  is  generated,  to  carry  smoke  off. 

Flooi's  should  be  brought  up  to  brick  walls,  so  as  to  cut  off  all  upwai"     -^ 
currents  behind  the  furring.     A  method  of  doing  this  has  been  j>atented. 

Stairs  should  be  as  strong  and  suk^tantial  as  jwssible,  and  practicall;^-^^  ^ 
fireproof.  "  They  should  be  the  last  to  burn  or  fall  in  the  structure.  I:  ^^^^ 
ordinary  construction  they  are  among  the  first  places  to  cat<*h  fire  and  th^"^' 
most  efficient  means  of  rapidly  conveying  it  from  floor  to  floor.  Stairs  ca  -^^^^ 
be  built  at  a  reasonable  outlay  that  are  convenient,  easy  of  access,  weU-^'^^^^ 
lighted,  and  absolutely  fireproof."  (W.  R.  Briggs.)  Iron  frames  encloso*-?^^^^ 
in  a  separate  brick  tower  at  each  end  of  the  building  are  the  fullest  realiz 
tion  of  this  idea.  There  ought  to  be  two,  on  opposite  sides,  so  that  on 
would  be  left  fn^  in  any  case. 

Five  or  six  feet  is  a  pro[)er  width  for  the  stairs  in  large  building 
the  hall  into  which  they  empty  should  be  considerably  wider,  and  the  froc 
door-way  from  six  to  ten  feet,  with  doors  set  to  open  outward.     Schoo—- 


*  ♦'  Lornb  Prize  Essays,"  j)ublished  by  ibo  American  Public  Health  Association,  188d. 
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m  dooTS  should  open  oiitwaixl»     A  panic  mai/  arise  at  any  place,  with  or 

^%-lt:hont  g4xxl  i*ausc%     Spiral  stairs*  or  weilge^sliapcil  stairs  art'  to  Ix;  forbid- 

don,    A  landing  half-wuy  up,  with  some  spare  room,  h  dcsirablt*.     Tliore 

VRAt  be  pleoty  of  light,  mtd  the  impression  of  seeutnty  must  be  imparted. 

The   Ijahii^trade  is   not  aUogether   tlio   best   armnij;Tnieut ;    a  well,  in 

f&crtj  is  not  nceihil  for  reasons  of  eonstruotion,  but  is  ust'ful  ibr  diseipliiie, 

t^iiabling  the  scholars  to  he  seen  easily.     The  \om  of  tifteen  du Idren's  HvC(* 

tiy  the  breaking  of  the  balusters  during  a  panic,  wliile  the  crowd  was  de- 

soonding  a  stairway  tliree  feet  wide,  in  tlie  Xutrc  Dame  Acaik'my  of  New 

York,  is  an  instance  in  point.     There  were  nine  hundrtM,!  children  in  that 

biiildiug.     It  is  said  that  they  had  bt^n  carefully  instructed  in  the  *^fire- 

€li*ill  ;**  but  the  fire-drill  dm^s  not  meet  the  case  when  the  stuirway  is  iusuf- 

fieicut,     WMth  go*xl  armugements,  eiglit  huudrctl  *"hi!dren  i>ught  to  Ih?  got 

oul  of  a  achool-house  in  a  minute  and  a  qiiartcr  ;  they  ought,  for  practice, 

to  Ijav^e  to  do  it  without  niititt*  as  often  as  once  a  month.     It  is  ct^rtain  that 

there  an?  a  good  many  tire- traps  just  as  bad  as  the  Xotre  Dame  :  the  writer 

hasseeB  much  w^orst*. 


VENTILATION    AND  HEATING, 

Tliis  subject  is  admitttxlly  of  the  first  importance.     The  schrxjl  is  the 

phiTe  for  work,  and  bad  air  at  once  impairs  the  working-jmwer.     More 

than  this,  the  effect  of  had  air  is  to  dclertomtc  the  wiiole  constitution  :  tlien- 

fe  liftle  exaggemtion  iu  the  statement  tluit  all  dis<?ases  are  either  caused  or 

*»^iDade  more  severe  by  had  air.     8i»veral  notorious  '*  school -diseases"  are 

•"satlier  closely  connec»ted   with    this  cmiscv — flvspcpsia,  headache,    nervous 

*^^tility,  antemia,  s^Tc^fula,  consum|^tiou,  various  atfectious  of  the  eyes, — 

ttic  special  disciissioE  of  which  is  found  elsewhere. 

The  impurities  of  air  may  Ix^  dividixl  into  ilin^e  classes:  1,  dust,  smoke, 

•^^^tiche*,  gases  from  heaters,  and  other  defilements  wliich  ai'e  independent 

*^*    the  presence  of  scholars,  and  should  be  entirely  got  rid  of;  2,  carbonic 

^^^1   frtim  the  hings ;  and,  3,  organic  matter  cxtudt^d  frtmi  the  lungs  and 

^  ■^iri.     The  hist  two  are  uoavoidalde,  and  must   be  allowed  for  in  venti- 

*^^Ug. 

Carlx*nic  acid  gas,  iu  the  quantity  found  iu  ordinary  badly- ventilated 
^"^^^^tn^^  is  not  probably  of  its<_4f  a  serious  souive  of  injury.     Men  who  gi> 
*^**^atiou8ly  to  the  bottom  of  wells  or  vats  scmietimes  Ix'txtme  unconscious, 
^^^l  perish  unless  reseuetl^  owning  to  tlie  presence  of  nearly  ptu'e  carbonic 
i<l  ;  but  iu  rooms  the  amoimt  present  sehhim  exaxxls  five  (U*  six  paiis  in 
thousand,  which  cjuautity  cannot  lie  very  actively  injurious  except  iu  so 
as  It  slightly  lessens  the  proportion  i>f  oxygen.    The  lethargy  of  a  ehjse 
*^aptur©-room  seems  to  reseml)le  the  stupor  of  aspliyxta,  but  in  reality  it  is 
R^^moc  iE»lee]i,  caused   by  heat,  btxlily  fatigue,  an  easy  seat,  a  raouotouoUB 
^«ke^  weariness  from  continued  passive  listening, — all  greatly  aggravatetl 
■^  the  Ijad  air,  no  doubt.     But  carlxjui^-  acid  by  itself  docs  not  pr*>duce  the 
"VvJout  ]<ymptoms  of  poisoning  whic^i  are  familiar  from  the  dcscriptiou  of 
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the  "Black  Hole."  Expired  air  freed  of  carbonic  acid  does  produce flo 
symptoms.  The  cmiDently  noxious  agent,  then,  appears  to  be,  not  carboi 
acid,  but  the  animal  exhalations  which  accompany  it  in  the  breath. 

The  process  of  analyzing  air  for  the  organic  impurities  is  difficult  m 
uncertain.  It  is  thereforc  necessary  to  depend  upon  the  comparatively  ei 
and  certain  test  for  carbonic  acid,  which  corrc«iK)nds  quite  nearly  in  pi 
{>ortion  with  the  organic  impurLties  and  is  safely  taken  as  their  index. 

The  atmosphere,  when  pure,  contains  normally  about  four  parts  of  ci 
bonic  acid  in  ten  thousand.  Recent  analyses  seem  to  indicate  that  thi 
and  a  half  parts  is  nearer  the  truth ;  but  it  varies  somewhat,  being  lar{ 
in  cities.  Assuming  four  as  the  rule,  the  question  arises,  "  Sup{)osiDg  t 
air  of  a  room  to  be  constantly  polluted  by  breathing,  at  what  stage  sh: 
we  say  that  it  becomes  unsuitable  for  further  use  ?"  The  question  is  a 
swered  variously.  Pettcnkofer  proposed  seven  as  a  standard  of  maximt 
amount  of  carbonic  acid ;  Degcn,  six  and  six-tenths ;  while  Parke,  w 
may  be  regaixled  as  the  l)est  authority  in  our  language,  sets  it  at  six.  Tl 
is,  the  permissible  added  impurities  correspond  to  the  addition  of  thr 
two  and  six-tenths,  or  two  parts  of  carbonic  acid  in  ten  thousand.  Pai 
bases  his  standard  upon  the  pcreonal  exix»rience  that  air  at  six  seems  pu 
so  tliat  a  i>erson  coming  from  the  outer  air  perceives  no  trace  of  odor^ 
difference  between  the  outer  air  and  the  room  in  point  of  freshness,  wb 
if  the  carlwnic  acid  exceeds  six  the  air  usually  begins  to  be  peroepti"' 
impure.  When  it  reaches  nine  or  ten  the  air  is  what  is  called  close  s 
fusty ;  above  this  it  becomes  disagi'ceable.  After  a  person  lias  been  a  I 
minutes  in  a  room  the  odor  becomes  imperceptible,  and  he  no  longer  * 
judge  "  by  the  nose." 

It  is  abundantly  proved  that  in  our  climate,  and  for  large  lx)dies 
persons,  oixlinary  (so-called  "  natural")  means  of  ventilation  by  winder 
firephices,  and  holes  in  walls  are  entirely  inadequate,  and  must  give  plac« 
the  systematic  use  of  flues  of  sizes  suited  to  the  supply  required. 

2^h£  allowance  of  fresh  air  per  head  is  based  on  the  datum  just  gL^ 
for  permissible  degree  of  added  impurity.  It  is,  unfortunately,  the  c 
that  the  impurity  cannot  be  got  rid  of  by  itself;  it  mixes  so  rapidly  \v. 
the  air  that  it  seems  best,  on  the  whole,  to  consider  that  the  mixture  tak 
placH;  at  once,  and  that  our  only  remedy  is  to  dibde  the  air  by  letting  o 
some  that  is  foul  and  letting  in  some  that  is  pure.  We  have,  therefore,  tl 
problem  in  this  form :  How  much  fresh  air  is  needed  to  dilute  one  person 
exhalations  to  a  given  point? 

Adult  men  exhale  alnrnt  six-tenths  of  a  cubic  foot  of  carbonic  ac 
l)er  hour  while  at  rest  (Pettcnkofer,  Parke).  The  equation  becomes,  the 
2  :  10,000  :  :  0.6  :  3000,  showing  that  one  man's  exhalation,  diluted  wi 
three  thousand  cubic  fwt  of  air,  impregnates  it  in  the  proportion  of  t^ 
parts  in  ten  thousand.  The  hourly  supply  required  is  three  thousand  cut 
feet  pcv  man.  The  calculations  of  Roth  and  Lex  give  three  thousand  fi 
hundred. 
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TUfi  statem^uapplif*  to  nHniis  constantly  fnx^upieil,   ami   tu  adults. 

W*'l»eiiUi€s  room  is  to  Ix'  i>ecnipial  but  tliive  vr  Ibur  liours  at  a  tinie,  auJ  is 

thoroughly  aired  iu  the  interval,  the  amount  may  be  redneed  to  two  tkou- 

^tf^iJfive  hundrtnl  cubic  fi\'i  |K'1"  hr»ur  ( IJillinus),  or  about  forty  per  niinutt*. 

jV^umiug  that  children  rcnpui-e  nearly  as  aiucb  as  adults,  the  dandard 

*^  thirty  cuhie  feet  per  hem  I  and  mmide  geenis  a  fair  one, — as  reported  by 

^Kejipet-ial  ci>mmittee  on  plans  fur  puhlie  scJiools,  given  iu  the  Sitniku'y 

^^r^jinetr  for  Mareli  1,  188U,  and  repi?ated  in  the  irport  of  a  eommist^ion 

•-*ti  the  [wblic  &ehii«»U  of  the  District  of  Columbia.'     This?  is  tlie  mhdtnum 

Il  may  lie  qiu^tiuucHl  whether  ebiklrcn  retjnire  the  full  supply  of  air 
•*H^m!il  to  adults.  They  aiX'  smaller;  the  work  of  trausfurnuui(ui  ot 
*^^:€!rial,  though  active,  is  in  some  degrc»e  proportiouiHl  tu  their  cousump- 
^^^'fj  of  fofxl,  which  fHjuals  that  of  adults  at  fourteen,  but  is  nni(*h  l>ehw  it 
•»  ^  ^ix  and  eight ;  they  are  very  active,  yet  douljtle^s  do  not  periurm  as  njueh 
i*isolut<»  mu^ular  work  as  adults*.  Figuits  cpiotcd  in  the  Lomb  Prize 
K^ijrs  (page  73)  bIiow  that  children  under  ten  expin*  about  one-half  as 
aueh  carlxmic  at*id  as  adults,* 

The  views  of  De  Clmumont,  as  given  in  a  report  made  to  the  Inter- 
litiMil  Congress  of  Education  held  at  Brusr^sels  in  1880,  are  preeeutwl  by 
lings?i.^    ARsuming  that  adult  uu-n  exhale  two  hu!idt\'d  and  sixty-six  cubic 
^^^Titimr'tres  of  carbonic  acitl  |)er  h«)ur  at  rest  for  every  kilogramme  of  their 
bt,  he  makes  M-hat  seems  sulTicieut  allowance  for  increase  due  to  move- 
tit,  &|M*aking,  etc,,  and  as.suiue>!  llire<?  hundred  au<l  forty-six  cubic  centi- 
tiv^  p*,*r  kilogmmme  ii>r  childreu.     Taking  (^urtclct's  tables  of  weights 
[at  tliflen*Dt  ages,  he  finds  that  the  supply  i»f  fresh  air  rcijuire<Ll  in  older  to 
f|>  lip  the  standard  of  purity  (six  in  ten  thousand)  wouhl  Ir' — 


Aoi 


Cubic  Feet 


Ages. 


CXTBW  Feut 
PER  HOCll. 


AOEB. 


CVEIC  Pekt 
FEB  HODB. 


910 
1065 

1350 


1575 
1876 
2450 


10    .    ,    -    32*20 
Adults   .   4130 


To  this  Billings  remarks,  "  The  qtR>stion  of  the  amount  of  earbonic 

^*id ejdialed  has  little  ur  nothing  to  do  with  the  matter,  excM:^])t  in  so  far  as 

ia  ail  index  of  tlie  amount  of  organic  matter  given  ipff ;  and  it  is  pn>bable 

^Mitthc  dilfei^ence  l>etween  the  amount  id' tjrgantc  matter  excreted  l>y  a  child 

^(  five  and  one  of  fifteen  is  by  no  means  sij  grwit  ns  would  be  indicated  by 

^ (nrbouie-acid  tests.     I  should  allow  iu  a  scJiooI-moin  or  hospital  very 


'Ek,  I^,  No.  Sa,  HcjUAO  of  Rep.,  47th  Congress,  Ut  Session. 

*MiiH  tniin.  ,6  *»r  a  euVic  f*M>i  (16. S  to  22.0  lin-c-s);  ghl  of  scvc-n  or  eight,  .29  of  a 
<^W  funt;  ^tH  of  eight  or  nine.  .34  ;  child  of  Ion,  ^28;  l>oy  of  twelve  or  thirteen,  .87  ; 
y^  M<m%kn  vf  »t*«v«>niee£i,  ,87  ;  boy  of  fifteen,  .5. 

'Op,  cit,  p,  162. 
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nearly  the  same  amount  of  air-supply  per  head  for  children  of  all  i 
over  five  years.  .  .  .  The  standard  which  I  would  fix  should  be  .  .  . 
each  pci^on  in  a  class-room  not  less  tlian  thirty  cubic  feet  of  fi'esh  air; 
minute." 

It  is  a  fact  that  children  do  not  stand  bad  air  as  well  as  grown  peof 
Not  only  do  they  require  large  supplies  to  correspond  with  a  rapid  rate 
growth,  but  they  are  more  liable  to  lose  health  from  any  given  cause;  tl 
are  more  delicate, — sooner  depressed,  and  quicker  to  recover. 

"I  think  it  best,"  said  Simon,  "that  children  and  adulta  should 
deemed  to  require  equal  allowances  of  air  and  ventilation." 

Cubic  Space  required  per  Head. — ^A  common  size  for  schpol-roo 
where  liberal  ideas  prevail,  is  about  twenty-eight  by  thirty-two  and  thirl 
and  a  half  feet  high,  giving  twelve  thousand  and  ninety-six  cubic  i 
Beyond  these  limits  the  size  becomes  inconvenient  for  the  purpose  of 
struction.  Let  us  assume  a  class  numbering  forty ;  the  cubic  space 
head  is  three  hundred  feet,  a  liberal  allowance.  But  forty  persons  reqi 
forty  times  thirty — i.e.,  twelve  hundred— cubic  feet  of  fresh  air  per  min 
and  seventy-two  thousand  per  hour :  so  that  in  the  room  supposed  the 
must  be  wholly  changed  six  times  in  an  hour. 

Take  the  minimum  requisition  for  New  York  city  schools,  sevc 
cubic  feet  of  si>acc  per  head  ;  if  the  scholars  are  to  receive  the  same  all 
ance  of  fresh  air,  the  room  must  be  wholly  re-charged  with  air  twenty- 
times  an  hour !  It  is  absurd  to  suppose  such  a  (^ase  as  possible :  the  c 
dren  would  live  in  a  whirlwind.  It  is  a  good  deal  to  speak  of  chan| 
six  times  an  hour ;  yet  this  can  be  done  without  risking  a  draught,  whe 
a  more  rapid  rate  is  considered  likely  to  give  annoyance. 

These  calculations  give  the  reason  for  requiring  liberal  space,  as  usu 
stated.  There  are  other  reasons,  however.  A  large  room  has  more  % 
dows,  and  in  other  ways  favors  '^  natural"  ventilation.  The  airings  at  re 
give  a  larger  store  of  fresh  air  to  draw  from.  There  is  a  tendency  for 
state  of  the  air  to  grow  steadily  worse  from  the  beginning  to  the  end  < 
session  :  this  progression  is  far  more  rapid  in  crowded  schools.  Thi 
obvious  enough,  and  is  common  matter  of  experience.  Liberal  spao 
very  desirable,  even  if  there  is  no  thorough  system  of  ventilation. 

On  the  other  hand,  it  sec^ns  a  pity  to  spoil  a  good  cause  by  excesi 
claims ;  as  when  one  thousand  cubic  feet  of  simce  per  head  is  named 
desirable,  in  several  places  in  the  second  report  of  die  Ontario  Provin 
Board  of  Health. 

The  following  list  of  requirements  is  reduced  to  feet  from  Billings:* 

Belgium,  law 157 

Educational  Loafcuc,  Belgium,  proposes 336 

Holland,  average 129 

Haarlem,  eighty-nine  schools 158 


>  Op.  cit.,  p.  163. 
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Engli^ki  Board  ^hoola^  ubout .  12o-l50 

Bavaria,  law  (at  eJi^ht  yeur^}     .............  136 

"           *♦    (at  twelve  years) Um 

Dtnden 107 

Fmnkforti  Medicul  Society  recommends 2i*7-322 

B«i*kT,  Ittw  .    ,   .       .    , 218-237 

8wih1**d»  prifimry  ...    * »    .    .    ,  187-2114 

**         higher 2^i9-350 

New  York  City  (for  vanouA  ages)    , 70-100 

nioD^  OP  VENTiLATinx. — The  lieattxl  flue  Ls  at  prest'iit  the  ar- 
_^^^^_r)ent  applicable  tu  the  grt^itest  iiiimlM'r  uf  case*!  of  sehoul-house  veii- 
*«miHni,  Its  size  must  be  determined  in  ait-ordanee  with  the  number  of 
l*t^|»il5  in  the  rt^Hjm  or  htm8*\  In  must  mscs  tine  general  disduir^e-flue  is 
*^^ffit*iHit.  It  should  b<*  hxtiteil  eeiitridly,  hiu  as  to  lose  no  heat  to  the  outer 
^^T.  It  consists  of  a  stmight  briek  shaft,  rising  from  the  cellar  to  the  roof, 
^'■**d  capjied  above  the  r<-H>f  to  protect  it  froiu  downward  gnst.s  of  wind.  To 
■**cr^3igc  the  eurit?ut,  the  air  is  warmed  by  liaving  the  smoke-flue  of  the 
■^^aler  pass  up  through  the  middle.  The  veloc^ity  of  the  ascendiug  air  de- 
ion  many  cireiimstanet^s  :  if  t fie  weather  outside  is  cold,  if  the  rhinmey 
ligh,  if  the  heat  is  eoui -en t rated,  the  tnuTent  is  swifter  than  under  the 
*Pt>^i^  conditions.  A  simple  formula  tor  the  tkeoniical  velocity  is  the 
fiiUewiug,  from  Billings : 

Iti  which  r  =  velfH'ity, 

t  =iemperatnre  in  the  chimney, 

^=tem|>eratui'e  of  the  outer  air, 

A  =  height  of  the  chimney. 
^^   the  tera|>erature  out  of  doors  is  40^,  that  of  the  ebimuey   100°^   and 
ttio  ehinmey  is  50  feet  high,  the  result  is 

*^^is  velocity  of  t\i^enty  feet  jkt  se<*oud  is  grmihj  dimhmhi'd  by  friction  and 
ViT cirrumstances.     The  vehxity  (lesired  is  five  feet/  which  will  disc^hai^e 
•►'f  cubic  feet  of  air  per  se*"ond  for  every  sijuai'e  fofjt  of  the  eross-se<^ti*m 
thechiraney.     This,  l>e  it  rememkn'etl,  is  only  an  average  ]>erfurmanee, 
^nfi^oding^  to  a  diflTcrenee  of  G0°  between  the  chimney  and  out-doors. 
If  a  pupil  requires  one-half  of  a  cubic  foot  per  second,  everv^  s«puire 
^-^^in  the  «t«M^tion  of  the  chimney  cTHTespontis  to  ten  pupils,     A  scliool  of 
■^^or  hundred  pupils  requires  a  shaft  eight  by  ten  feet,  inside  measurement, 
^^^alWing  for  the  smoke-flue  and  for  sjiace  takeu  up  by  entering  pipes 

***FStir^inliti»rv  Hn4  the  mt>st  fuvnmbln  riiTurn.^tHiuen  the  iKtuiil  velooUr  in  \\w  flae  \& 
^*ifu  W  «Ubli^hcd  at  hUduI  five  f*'ut  per  aecoiid.*' — PKor.  W.  P.  Thowbhidok,  in 
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Schemes  of  Ventilation  by  Flues. — To  pass  the  smoke-pip^        ^^ 
the  ventilator-flue  is  an  obvious  thought.     The  draught,  without  some  *"^'^<^ 
arrangement,  is  seldom  as  strong  as  we  require.      One  of  the  early  appl  5  ^^. 
tions  of  the  principle  is  shown  in  Fig.  12,  taken  from  Guilkimie  (18  "^^j 

where  it  is  called  "  Mott's  system,  *  ^ 

apparently  a  combination  of  the  x-c*ji- 
tilating-stove   and  the  chimney-voiati- 
lator.      This  represents  a  plan  whm  ^ 
can  be  put  in  use  in  almost  any  coi»  ^' 
try  school, — the  only  difficulty  be/.^^ 
the  inadequate  size  of  the  flue.    F" 
example,  in  a  one-story  building  tl 
draught  will  be  feeble,  owing  to  the  shortness  of  the  chimney ;  twenty-fi« 
pupils  would  rec[uire  under  those  circumstances  a  flue  two  by  two  and       ^^ 
half  fec»t  in  section.     Such  a  chimney  would  need  an  efficient  guard  again^  ^^ 
rain.      The  outlet  should  be  narrowed,  to  increase  the  velocity  at  that  pai — -*^' 
The  danger  w^ould  be  that  wind  would  occasionally  (or  r^ularly)  blowdo>Y  —-^^*n 
one  side  of  the  flue  w^hile  the  hot  air  rose  on  the  other.    This  danger  woul-  M^  -»W 
become  a  certainty  if  the  flue  were  made  two  by  a  })artition. 

Sheet  iron  or  wrought  iron  rusts  out  rather  soon  ;  for  the  pipe  in  tt^lM' 
chimney  cast  iron  is  lx*st. 

Branch  flues  of  moderate  size  leading  from  the  rooms  will  have  a  slow^  -"er 
current,  hence  must  l)e  larger  in  proportion ;  a  class  of  fifty  might  re^uii:  irb 
two  horizontal  ducts,  each  two  feet 
square, — a  requirement  which  would 
prove  awkward  to  the  architect.  In 
view  of  the  great  size  and  of  the 
exix?nsive  complexity  of  these  ar- 
rangements, it  is  b(*st,  when  possi- 
ble, to  have  no  flues  or  ducts  leading 
to  the  main  flu(»,  but  to  place  each 
room  in  contact  with  the  latter,  so 
as  to  deliver  its  foul  air  directly  into 
the  shaft. 

In  illustration  of  this  method. 
Figs.  13-15  are  given,  representing 
the  system  as  applied  to  an  old- 
fashioned  S(|uare  building  with  four 
nearly  s(jnar(»  rooms  on  each  floor 
and  a  wide  entry  running  through 
the  middle. 

The  plan,  as  explained  by  the  en- 
gineer, is  a  copy,  with  certain  iikkH- 

fications,  of  the  i)lan  adopted  by  ^Ir.  W.  R.  Briggs  for  the  Bridgeport  Hig_ 
Si'hool.     Fig.  13  shows  a  section  of  the  house  as  seen  by  a  person  looki^     ^ 
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i  the  eotrj' :  rooms  on  the  right  and  left  j  the  third  story  occupied 
I  hall;  a  flvie  on  c^ach  sidi^  of  the  cntrVj  uniting  at  t!ie  third  story,  and 
by  the  giuoke-tkR^  of  the  two  hotlers.  The  ilues  are  of  wood, 
1  Willi  tin.     Where  the  two  unite,  a  briek  floor  is  laid  on  an  arch,  to 
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ipport  an   iron    stove   to    be 

i5l  when  the  IjoilerB  are  not 
Likcatnl.    This  part  of  the  shaft 

»  «!nt«wl  far  a  door  fiom  the 
JUL 

Fig.  14  is  a  partial  section 

b  tbf  direction   from  front  to 

WW,  &bt»wing  the  intake  of  air 

U  a  M!reen  window,  and   the 

«avtbeair  i&  i^rrietl  up  frum 

ihv  lieaten*  to  the  tops  of  the 

riKJin*  tliai  are  thus  supplied* 
The  intake  stands  three  or 

t>»ir  fett  above  the  ground,  as 

h  ^%  at  the  comer  of  a  projei*tion  in  the  poreh,     A  flap-valve  is  fastened 

•ill  liinges  like  a  common  dwr,  and  swings  back  and  forth,  covering  win*- 

Awl's  fuiid  6  alternately  aei^>rdiug  to  the  dire(*tion  of  the  wind  ;  this  pi'e- 

«^t^  the  air  fnjm   bhjwiug  tlu^ou^h  both  wirjdows  at  once  and  dcmugiug 

the  ««|»ply. 

Fig.  15  gives  the  cellar-plan.     Tlie  fresh  air  in  entering  {rnsses  through 

tw  long  eiuiiuiek  to  tlie  lieatcHj  chandlers,  of  which  tliere  are  four,  eai'li 

supplying  tlie  two  rooms  dirtxily  over 
it.  There  are  four  coils  used  for  <'aeh 
roduj,  making  tliirty-two  in  all  ;  they 
are  dis|>osed  in  two  layers  (Fig.  1-5); 
each  (tin  be  shut  off  separately,  ^i^'"ig 
an  economical  control  nf  tlic  h«it  sent 
to  cacli  room.  The  hall  in  tlie  third 
story  is  heated  by  ui>right  coils  at 
the  sides  of  the  hidl,  with  air-supjily 
taken  through  the  side  of  the  bulhl- 
iug.  One  of  the  slia(U  is  sliowu  in 
Fig.  14,  with  its  four  air-tubes  and  une 
smoke-flue. 

In  intrtwhieiug  tlie  system  it  was 
found  desirable  to  empUiy  steam  lacat  ; 
an  excavation  had  to  be  nmflc  to  re- 
ceive the  boilers.    At  the  right  aiul  left 

rfthe  boilers  are  seen  the  air-supply  duets  in  section,  eommnuicating  out- 

**«fly  ritJi  tlic  brick  coil-ehaml>crs,  and  upward  with  the  small  ehamher 

'Wtsooldand  hot  air  ai*e  niixtxl  lx>fore  entering  the  rooms.     A  valve  is 
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placed  so  that  the  cold  or  the  hot  air  may  be  entirely  shut  off,  or  differg=^/ 
proportions  may  be  used ;  the  valves  are  controlled  from  the  sehool-roo^anw 
to  which  they  pertain.     A  slider  of  sheet-iron  regulates  the  admissiou      -io^ 
air  to  the  heaters  according  to  the  weather. 

The  preceding  is  an  instance  of  thorough  work.  The  next  best  thic^^^' 
for  those  of  limited  means,  is  to  avoid  blunders  and  waste.  The  followi^^^^ 
points  are  offered  with  this  purpose. 

Fireplaces  are  partial  remedies  for  bad  ventilation.  They  are  no  -^*^^ 
occasionally  placed  in  new  school-houses,  both  for  this  reason,  and  01=^-  ^^ 
in  the  ex|x*ctation  that  they  will  be  used  for  fires  in  mild  weather;  lu-^^^ 
the  trouble  of  attending  to  such  fires  is  too  great  for  an  average  janitoc  <*^^ 
Their  ventilating  power  is  small  compared  with  the  demand,  and  may  \xl-M  ' 
roughly  stated  as  sufficient  for  ten  persons  while  the  fire  is  going.  As  -s= 
heater  the  fireplace  wastes  from  seventy-five  to  ninety  per  cent,  of  the  hear^tfs 
Stoves  arranged  like  the  "  portable  furnaces"  that  are  set  up  in  cellarm:  .s 
are  useful.  The  plan  is  to  place  a  screen  of  zinc  or  galvanized  iron  aroun^^nsi 
the  stove,  leaving  an  interval  of  a  few  inches  for  an  air-sjmce ;  a  hole  \S 
the  floor,  communicating  with  a  pipe  led  out  of  doors,  supplies  a  current -«i 
of  fresh  air  underneath  the  stove,  which  l)ecomes  warmed  and  rises  inr^gmnt 
the  room.  The  screen  comes  down  to  the  floor ;  a  valve  regulates  tit  ^k 
supply  of  cold  air. 

Such  a  stove  is  shown  in  Fig.  12,  an  old  design  applicable  to  the  o^Eizise 
of  a  country  school-house.  The  stove  is  set  at  a  distance  from  the  chiK^  m- 
ney,  to  get  more  heat  from  the  pipe ;  the  latter  ought  to  have  a  strip  of 
bright  tin  hung  below  it,  to  shield  the  heads  of  the  scholars.  The  upi  -  ^^ 
ventilator  cools  the  room. 

Ventilating-stoves  of  various  patterns  are  sold,  l>aseil  on  the  abc^^^^'C 
principle.  They  cannot  supply  a  quantity  of  air  commensurate  with  ^K:l:i< 
wants  of  a  school,  but  they  are  good  as  far  as  they  go,  and  doubtt  <3Si 

economize  fuel. 
^'«  16  ^»«-  17.  Figs.  16-18  show  \m.  -cz»m 

the  principle  of  ventilat  m  mig 
rooms  by  heated  flues  m. "»  ^av 
be  carried  out.  They  ^c».n 
adapted  from  Mr.  Jacok  ^^^^"^  ^ 
illustrations  in  the  Seve  ^r^tr 
Rejwrt,  Michigan  Boart^^-  ^^ 
Health. 

Fig.  16  shows  air  en  -^t^^r 
ing  by  a  pijK?  l)eneath 


/I 


Smoke-nue 


Jh 


floor  to  the  casing  around  the  stove,  which  is  four  incht^s  and  six  int-^^^^ 
wide  all  around.  Foul  air  escapes  by  the  heated  chimney.  The  u^^^t^^ 
outlet  rtHjuircs  a  valve. 

Fig.  17  shows  the  suction  of  the  chimney  applied  at  the  level  oC      ^"^ 
floor  l)y  carrying  a  pipe  down. 
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Fig*  IS  combines  two  stories.     Aq  opeuing  in  the  eularged  |>art  of  the 
reotilator  in  the  upjier  atory  may  be  utiliztHl  fur  that  room, 

Am-SiTppi.Y, — The  ailvk-e  has  beeo  given 
to  make  the  ventilation  of  a  house  depend  on  a 
«iitiglc  «haft.  By  doing  s^j  we  avoid  the  possi- 
bility of  having  two  shafts  *^  drawing  against 
each  other.*'  Two  or  more  shafts,  however^  ot* 
eqcml  height  and  equally  heated,  oc^xl  nut  in- 
terfere with  each  other,  provideil  caeh  ha.s  a 
fliU  supply  of  air.  This  puint  may  be  over- 
lrjok<Hl,  with  bad  I'esnlts,  as  it  often  is  in  the 
chimneys  of  dwelling-houses. 

In  the  iUust  rat  ions  (Figs.    14,   15)  a  full 
supply  of  air  is  inditnted  as  entering  by  two 
lai^   eondnits,   line<l   witli    masonry,   running     ^ 
a<rrci98  the  Hoor  of  the  cellar  and   opening  at 

efwrh  end  at  a  |K>int  four  feet  above  the  ground.  The  conduits  are  largx? 
enough  for  a  niait  to  walk  Ihrotigh  them  with  et»nsiderable  stoojiing*  The 
^_  inlets  are  so  arrangixi  with  a  tlaj^valve  as  tu  i-atrh  the  wind  ;  theix^  are  also 
^f  regulator-valves  at  a  |K)int  behnv  the  inlets  and  again  at  the  entranees  to 
W  the  radiator  ehambers.  The  heat  of  the  air  entering  sehool-rotmis  varied 
I  fmra  80°  to  lOo^  F. ;  on  leaving  the  rooms  it  is  below  70°  F. :  the  outlets 
I  friii&t,  thei^fore,  Ix*  larger  than  the  inlets,^ — a  gotxl  deid  larger,  praetieally,  in 
^voinder  lo  favor  eseape  at  a  low  veloeity. 

^^  One  ctinnot  help  scianghow  intimately  the  prolilems  of  heating  and  of 

*«iitilatioo  are  e<>nuei^te<h     It  is  tlie  part  of  etonomy  to  make  tiie  details 

►fpespond.     Waste  heat  front  stoves,  etc.,  should  be  utilized,  when  possible, 

•^«:>  bfiat  veutilator-shafts  J  ami  the  latter  must  l»e  providtxl  with  a  due  9Ui>- 

^*1y  of  waste  air.     Tlie  immense^  qnantities  of  air  that  are  disehargtd  must 

^'^^  replaeed  ;  and  li  seems  evident  tliat  the  replacement  should  be  made  by 

^^'^rthar  is  already  warmwl  to  some  extent,  if  ntit  fully.     There  ai*e  very 

^%.nv  buildings  where  this  can  be  done  at  piTsent :  hence  advice  about  opeu- 

**»g  windows  is  of  nniver'sal  application. 

As  school-houses    now  are,  windows   must   be    opeut^d,      In   euuntry 
^Sistricts,  especially,  Ixith  sashes  ought  to  move  easily  up  and  down.     In 
^^ipo«d  plaices  douljle  windows  are  applicable;  they  must  not  be  fastened, 
^:3ut  must  be  freely  movable,     A  double  pair  of  sashes  with  the  lower  outer 
^JJix*  raised  and  the  npj>er  inner  oih'  loweretl  gives  a  tolerably  stife  arrange- 
^TitiTt,     Window-boards  are  often  placed  under  the  lower  sash,  tilling  the 
^^lai^e  entirely,  the  air  in  this  ease  entering  by  the  crack  between  the  tw*) 
cashes.    Or  the  board  may  l>e  set  at  the  distance  of  an  inch  from  the  lower 
®Mh,  in  such  a  way  that  when  tlie  sai^h  is  raised  two  inclics  the  air  is  de- 
flected upward.     All  such  contrivances  need  to  be  watched  closely,  or  they 
^ifl  oocastonally  give  rise  to  dangerous  draughts. 

It  is  a  good  plan  to  make  the  curtains  roll  at  the  bottom,  so  that  the 
Vol.  IV.— 26 
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tops  of  windfws  can  l>c  ujKHied  freely  in  summer  without  injuring  the 
curtains, 

PierctHl  window-panes,  gauze  shields  to  be  i^laeed  before  cracks  in  win- 
dows, Eureka  veutihitors  (Itttle  skuitiug  apertureg  in  outer  walls)^  and  a 
variety  of  otiier  cuntrivauces,  ha%*e  more  or  lei*s  vahie,  but  do  not  meet  the 
wants  of  school-ro<»nis :  if  tliey  let  in  a  gixxl  supply  it  cans^ed  an  uueo- 
durable  draught.  No  window-supply  can  be  sufficient  in  cold  weather:  a 
crack  opened  in  every  window*  and  well  watch etl  i^  a  proper  measure ;  b^  a 
supplementary  arrangement  it  should  be  an  inflexil>le  rule  to  devote  five 
minutcii  at  the  close  of  cju'h  hour  to  some  drill  like  liglit  gymuastica,  the 
windows  being  ojieneij  instantly  at  tlie  beginning  of  the  exercise  and  closed 
after  it.  At  recesses  the  same  should  be  done,  and  scholars  should  be  made- 
to  leave  the  room, 

The  writer  has  seen  a  great  many  school-houses  in  w*hich  tin  ventilating^ -. 

tulxs  have  l)e(ni  [jlaced  lung  after  their  crt^ction,     Tlie  result  may  Ik?  statect^jBBl 
as  folhiws.     There  is  geuenilly  a  distinct  <lmught  in  the  pij)es,  and  the  ai»r  ^r 

ill  the  rotims  invariably  remains  poor.     It  is  saiil  that  there  is  '*  nnirlrn-i^^ J 

improvement/'  and  this  is  jmibahly  true.     The  ventilation  secured  by  thcsi^^^^ 
pipes  may  amount  to  one-tiilh  of  what  is  nwded,  more  or  less.     They  urim-  ^jt 
not  specially  heated,  and  their  dimensions  are  iuadecpiate.     Such  a  systen^^^m 
may  work  admimbly  when  applied  to  a  series  of  rooms  containing  one  c^^     Jjl 
two  persons  (rooms  for  prat^tising  music,  private  study-nwyms).     The  ngug-  ^  j|af ' 
plan,  in  the  abseuce  of  an  adequate  shaft,  is  to  build  a  large  wooden  box  '         _  jn 
the  attic  under  the  eaves  and  plat^e  in  it,  around  the  sides,  a  series  ofstcar^  ^m- 
C5oils.     Tlie  box  opens  upward  by  louvers,  and  receivi^  at  the  sides  nw  m:3ii\A 
bottom  the  tin  tubes  leading  frnm  tlie  rooms.     A  draught  is  certainly  »"t^^    ol>- 
tained  in  this  way,  but  it  is  an  expensive  way.     The  j>ower  uf  a  chimtiK^:^  twr 
depejids  on  its  length, — ie.^  on  the  length  of  its  warmt^l  ]>art ;  aufl  in  tT    :^  fljfj 
case  we  have  tlie  equivalent  of  a  chimney  only  about  twelve  feet  hi^  ^ufh 
placetl  just  below  the  roof.    An  instance  may  l)e  given.    The  S  schcz^  #noJ, 

a  large,  spacnous  btiilding  with  sixteen  rooms  and  |UT»bal)ly  eight  hun«l    ^■fm/ 
pupils,  was  the  subJLK*t  of  serious  comjilaints  on  account  of  l>ad  ventilati^K  iuiK 
A  system  of  large  tin  flues,  ojjeniug  iu  tlie  attic  to  a  numl)er  of  such  b_i«^^A'e§ 
as  are  described,  was  introductd  about  five  years  ago.     The  principal  of 
scluxfl  considers  that  a  very  iM^ieficMal  <^hange  has  occurred,  a  result  \m 
due  to  the  inqjrovement  ma«le  in  tlic   sewerage-arningcments.      The  c 
sumption  of  coal  previous  to  tlnj^  change  ^^as  one  hundred  and  fifty  ton 
year;  the  average  i>f  thi-ee  years  sinw  the  <*hauge  is  one  hundre<l  and  sevci 
It  is  probable  tltat  the  atldetl  consumption  is  chiefly  due  to  the  radiato 
the  attic,  which  roughly  correspond  in  surfaw  with  the  increase. 

Tlie  size  of  thes*.*  flues  is  eighteen  inches  for  s<*hool-reK}ms  (two  to 
room).     This  is  evidently  not  a  sufficient  ventilation. 

Ventilation  by  flues  must  be  planned  to  give  spacious  passages^  with 
at  a  low  vel<icity.     Ilnrizontal  flues,  sliar|)  angles,  roughness  of  the  irm 
surface,  retard  the  current ;  so  do  narrow  flues  :  the  smallest  diameter  slic^ 
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Mas  than  five  ioches.     Round  titi  pipes  are  unobjeetiouable,  but  must 

Ir  hkiitKi  in  where  they  are  exposetl  to  cool  mrrents.    The  discharge  should 

©f*t  liebmken  at  top  without  gtMxl  reason.     A  patent  cap  may  be  usel^nl  to 

pl1^%*eDl  do wn-dra lights,  but  cannot  be  relieil  on  as  a  source  of  draught.     A 

skai^li  may  oj^^n  into  ii  huivered  cupola  with  exposure  to  ail  t^idcs,  in  which 

rm^Si^  llie  hheltet*8  should  be  nxovabh*  and  be  kept  cIoslhI  on  the  wiudwaixl 

i»«l«?.   The  top  of  the  shaft  should  be  t  losed  when  sehool  is  not  in  gession, 

ln>    |jre\'i>iit  ef)Id  air  from  {h's^x^udiug. 

Ci^TOF  VentiLvVTION, — In  the  first  place,  tl*c  motive  power  need  not 

oa«ii  anytliing :  the  heated  shaft,  if  proi>erIy  built,  requires  nothing  but  the 

Ifceartof  the  ftmoke-flue.     A  ton  of  cnal  may  be  us€*d  in  spring  and  fall  for 

tiit?fti)ve  in  tlie  Bhaft.    The  box  in  tlie  attic  costs  hi  proportiiui  to  the  length 

^  pipe  plaoiHl  in  it. 

U  the  second  place,  an  immense  amount  of  heat  is  tlirown  away  in  the 
fciil  air  which  m  exfHdled.  There  is  no  alternative  i  It  must  be  wasted. 
But  there  i^  rcamm  to  think  tiiat  less  is  wasted  tliau  rni<rbt  be  fi-aral  The 
%»t(*  goes  00  for  only  a  quarter  of  the  twenty-fctur  Irnurs,  at  any  rate, 
tlik  heating  muM  go  on  all  the  time,  holidays  ineludtHL  Tliirly  bom's  a 
*?tk  is  only  eigljteen  jXT  ceut*  of  the  time  ;  though,  on  the  other  Iiand^ 
tU  temperature  maintained  is  eonsideraldy  higher  than  is  re* pi i red  afler 
takiDfi.  The  heat  exjiendtHl  is  divisible  int(»  two  parts, — one  nsetl  to  keep 
BpAetemjH'rature,  as  against  the  C4)oling  etltH-t  of  the  outer  air;  ihe  other 
t»tl  to  warm  (from  20°  to  70°  F.,  we  will  suppose)  the  air  which  is  thrown 
•tiv  by  the  ventilators,  Certaiu  estimates  Ijv  **  Thermus"  in  the  Stinikuy 
fiij^wf/' assign  an  expenditure  of  eighty-six  and  a  half  pounds  of  e(jal  |>er 
kimrfor  the  former  objet^t,  in  a  l)nilding  containing  two  hundrcMl  and  fifty 
tkoriinDil  f-ubie  feet.  For  warming  the  supjily  of  frmh  air  for  four  hundrtnl 
f"iI>iU  in  sucJi  a  building,  at  eighteen  hundred  cubic  feet  ]km*  head  and 
Wir,  the  expense  would  Ix*  seventy-four  pounds  of  a)al  per  hour.  It  is 
%Wy  pml)able  that  we  are  obligeil  to  expend  one-thin:!  of  the  latter 
^^''  '  idy,  even  with  t!ie  poor  results  we  liave.  Our  people  will  not 
*'  i  windows,  as  the  Germans  do  ;  the  recess*^  are  frequent ;  there 

^«  compete  ai ring-out  twice  a  day  at  least, — all  of  which  must  l>e  eonsid- 
^w actual  ventilation,  and  be  sul>tracted  from  the  exjiense  of  seventy- 
w,leaviag,  say,  twenty- four  actually  spent  and  fifty  more  desiretl  to  be 
*P^^t  per  hour.     The  Bumming  up  in  as  follows  : 

Dnily  Expenditure*. 

Kftcwmiy  heat,  6  hernia,  ftt  StV5  pi  Hindi 619 

K^^^fcurv  lit  Ml.  1ft  httur?.  at  43  pounds    ..,.,.,»,,»...        774 


Hmkd  !iir  r)f.»w  ihwwn  away  (by  open  windows,  etc,),  6  hours,  at  24 
jiflund* ♦ ,...,♦,.. 

lifted  (11 T  pmpn#od  to  Ir"  expoTid<Hl,  in  uddition,  6  hours,  at  60  |K>undfl 


\;2im 
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One  Week^8  Expenditures. 

Necessary  expenditure,  6  days,  at  1437  pounds 7,186 

Necessary  expenditure,  2  days,  at  1293  pounds 2,586 

Proposed  ventilation,  5  days,  at  800  pounds 1,600 

ii,2n 

Proposed  ventilation  costs  thirteen  per  cent,  of  total  estimate. 

The  chief  reason  why  ventilation  is  not  more  widely  introduced  is 
ex]>euse ;  and  this  may  furnish  the  excuse  for  dwelling  so  long  on  the  qt 
tion  of  exi)ense,  and  may  mitigate  criticism  of  the  accuracy  of  figures 
wliich  the  writer  has  had  to  depend  on  himself.  The  totals  seem  ni 
large.  It  is  perfectly  plain,  however,  that  to  make  ventilation  three  ti 
as  effective  as  it  is  at  present  will  not  require  the  expenditure  of  twice 
amount  of  coal :  the  estimate  requires  only  one-seventh  more.  It  is  oeri 
also,  that  we  now  pay,  of  necessity,  a  ex)usiderable  sum  for  a  wretched,  I 
way  result,  with  colds,  catarrhs,  rheumatisms,  earaches,  etc.,  throwo 
We  are  forced  to  keep  windows  oj)en  ;  the  ideal  system  does  away  with 
necessity.  Air  discharged  through  windows  might  as  well  be  sent  thrc 
shafts,  as  far  as  ei^ouomy  is  concerned  :  open  windows  cost  heat,  surely. 

As  reganls  actual  cost,  the  Bridgeport  High  School  building  reqi 
from  one  hundred  and  fifty  to  one  hundred  and  sixty  tons  of  coal  aimuj 
of  which  ten  should  be  deducted  as  due  to  the  use  of  rooms  for  evei 
schools. 

It  contains  fourteen  class-rooms,  eac»h  twenty-nine  by  thirty-eight 
and  thirteen  feet  high ;  library,  office,  hall  fifty  by  one  hundred  feet 
twenty-two  feet  ceiling,  water-closets,  hall- ways  averaging  sixteen  feetiM 
and  cloak-rooms,  all  ventilated.  The  number  of  pupils  is  about  » 
hundreil. 

The  school-house  represented  in  Figs.  13-15  has  consumed  au  ave 
of  sixty-five  tons  per  year  for  eight  class-rooms,  each  containing  about  1 
pupils,  besides  hall-ways,  and  a  hall  occupying  the  entire  third  story.  T 
was  abundant  heat. 

Stkam-Fans  for  Ventilation. — The  advantage  of  having  meehai 
power  is  that  the  result  is  inde{x?ndent  of  weather  or  temperature, 
heated  flue  is  recommended  for  buildings  of  moderate  size,  at  all  ev< 
For  large  buildings,  in  cities  where  competent  men  can  he  had  at  low  w 
to  run  engines,  it  is  probable  that  the  expense  will  not  prove  a  ser 
objection.  Arnuigomcnts  may  perhaps  Ik?  made  by  which  one  engi] 
could  oversee  the  running  of  several  engines.  A  two-horse  engine 
nislies  power  enough  to  ventilate  a  house  for  eight  hundred  children, 
large  fan  in  the  attic,  in  a  receiver  to  which  the  various  flues  are  led, 
another  in  the  basement  to  ventilate  the  closets,  would  be  a  good  arrai 
ment.     The  plan  is  on  trial  in  Boston,  but  results  in  figures  are  not  giv 

The  heatcxl  flue  will  necessarily  act  with  greatly  lessened  force  in  w 
weather. 
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If  stcftin  eoiild  Ik*  .«iipplit'tl  from  a  ('<mMaiit  souiTe  oiitsiilo  a  building, 
or  if  1  shaft  run  bv  onlsklc  power  cm  (tiki  Iw  UM'd,  the  qiiostioii  ol'  eeouumy 
mi^^kl  be  tnailc  i^asier. 

It  is  iv£Mx«^^ary  to  supply  n  distinct  fine  for  each  rcN»m,  alh^winj;  nu  open- 
ing fn»m  other  r<^>ms,  or  else,  if  a  eonimnn  shaft  is  nsed  by  sevei-al  rooms, 
[UTOiutitms  mu«t  l)e  taken  to  prevent  tool  air  esaipir^g  irvm  it  int<»  ii[>per 
rooms.  This  is  a  very  common  fault.  In  the  Bridj»:eport  flue,  the  air  from 
oriirtioni  entering  the  sliaft  is  at  onee  tlirown  upward  Ijy  ii  deflector,  whieh 
tfr\'»tlie  further  purimse  of  turning  aside  currents  from  below.  Tlie  d*v 
if*ii)r  omgis^ts  of  a  rounded  piece  of  sheet  metal,  and  reaches  up  Ix^yond 
tbf  nrifica    Such  deflet*toi's  are  not  applicable  to  oniinary,  smalb  unwaruied 

Ifinelinctl  to  a  eonsnrvative  view,  we  may  direct  tliat  inlets  for  hot  air 
♦)e  |ila<td  near  the  flcK>r-Icvel,  as  has  l>een  the  custom  lieretofnre.  Tlie 
^liridgi?port**  plan  It  as  the  novelty  of  plaeinjj;  them  neiir  th(^  ceiling*  Hy 
^fKriioents  publishtN.1  in  the  Sanlinrif  Kttf/ineer,  it  has  l>eeu  shown  that  the 
lctti|H»niJHre  of  an  uncxx^npied  closed  room  under  those  conditions  was  re* 
warkaMy  etjnable,  having  a  differenee  of  five  degrees  1x4 wwn  the  floor  and 
juiiiU  five  and  one-half  fwt  alx>ve  it.  Tins  efp»al>ility  is  said  to  Ite  due  to 
Aewtv  ill  which  the  air  circulates.  Entering  quite  hot  at  tlie  side  remote 
ftwtt  wiaditvvs,  it  spnads  out  in  a  layer  under  the  eeiling  and  works  its  way 
to  tlu' windows,  where  it  descends  under  the  inflnentxM^f  a  vmA  current  from 
ibe^rfao?  of  the  gla.s8;  theuce  it  goes  back  to  the  point  of  exit  under  the 
plitfiinu  or  theix^arKiuts,  having  completed  the  tour  of  the  n)onL  Further 
•iperinieotft  sh<»uld  be  made  to  determine  the  circulation  in  oth;;r  buildiugfi, 
«iJ  the  analysis  of  the  air  made. 

Tbc  place  for  exits  for  foul  air  is  near  the  ceiling  for  summer  ventila- 
fitwnr  in  the  evening  when  lamps  or  gas  are  burning  and  there  i,s  heat  to 
begirt  rid  of.  In  the  winter  it  is  at  the  floor-level  :  a  higlier  point  lets  too 
flairh  h&ai  ciicape,  and  a  ceiling  register  might  dis^-hai-ge  tlie  entire  supply 
<*f  ffiflih  H'arm  air  Wfore  it  had  time  to  mingle  with  the  air  of  the  nHUiK 

The  Kuttan  system  of  lieating  em[ilnys  a  heated  shalt  oi'  liriek,  to 
which  the  foni  air  is  brought  by  flues  of  any  i-erjuinxl  length.  The  air 
the  nxjuis  liy  |wTfi>rations  alnng  the  si^lc  wall  near  tlie  floor,  and  is 
[|  first  through  channels  under  the  floor,  and  imparts  some  warmtfi  in 
tlie  Utter«     The  writer  (Xinnot  give  details  as  to  results. 

The  Gouge  ventilator  is  a  tube  of  metal,  which  itiu  be  inserte<l  Ux  ^itd 
IwiiWiujp?,  and  t^f^enis  to  have  wtirktxl  well.  It  uses  a  gas-flume  or  a  lamp 
kihmt  £1  small  ojlumu  of  air,  whicli  shoots  up  into  a  larger  tube  and  tn- 
dwttfctt  movement  of  tlie  whole  eobimn  of  air. 

"Dinct"  steam  heat  does  not  |M>rmit  of  goml  vmitilation.     If  a  power- 
fill  esiliaiigtKlniught  wert*  to  \)e  appliiMl  to  a  room  tliiis  lieate<l,  the  question 
arise,  "  Where  does  the  supply  I'ome  from  ?■*     If  windows  are  ^losHb 
ly  eome?H  from  entries,  and  indirectly  fmm  eelhu's  to  a  large  extent, 
hard  I  v  fail  to  be  unwhok^sume. 
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Radiators  set  against  the  wall  of  a  room,  with  an  opening  behind  di 
Icailing  to  the  open  air,  may  be  supposed  to  furnish  some  fresh  warm  ah 
the  room.  They  will  not  ventilate  it.  The  amount  of  fresh  air  enter! 
by  one  such  opening  depends  on  the  size,  and  on  many  other  points,  but, 
a  rule,  they  are  calculated  to  effect  very  little  except  heating. 

Much  has  been  made  of  the  need  for  moisture  in  the  air.  In  « 
climate  moisture  is  so  seldom  abimdant  during  the  school-year  that  a  i 
in-door  air  is  not  noticed  as  a  contrast.  It  is  probable  that  good  vent 
tion,  with  lowering  of  the  prevalent  excessive  temperature,  is  what  we  d 
to  relieve  the  confined,  'dull,  oppressed  feelings  that  are  referred  to  "  bu 
iug  of  the  air  by  furnaces."  At  the  same  time  there  is  some  ground 
ivmplaint  if  furnaces  are  heated  excessively  or  leak  gas.  The  gas  wt 
escapes  is  deleterious,  for  it  contains  not  only  the  sulphurous  acid  wt 
gives  it  the  pungent  odor,  but  also  some  carbonic  oxide,  which  is  api 
c^ause  headache.  The  weight  of  testimony  at  present  goes  to  show  that 
latter  gas  is  not  likely  to  "  i)ass  through  the  pores  of  cast-iron  fumao 
either  black  or  red-hot. 

Furnaces  of  ample  size  and  good  make  are  not  objec^tionable.  T 
ought  to  be  larger  than  can  ever  possibly  be  wanted.  The  chief  troubl 
well  known :  they  will  not  send  a  column  of  air  many  feet  horizonta 
but  should  Ix^  placed  directly  under  the  rooms  to  be  heated.  In  case 
ex{K)Sure  to  the  weather,  they  can  be  set  on  a  windward  side. 

Steam-heating  reiiuires  the  attendance  of  an  intelligent  man.  In  fi 
the  whole  business  of  a  janitor  is  cajmble  of  l)eing  "  pushed'*  or  n^Iecti 
— like  other  kinds  of  business.  But  for  managing  a  boiler  the  man  shoi 
have  given  proof  of  special  comj)etency. 

The  temperature  o.f  a  sc^hool-room  is  commonly  required  to  be  abc 
t»v^''  K.  in  our  climate;  in  Euro[)e,  about  60°,  though  there  is  a  differei 
U^twiH^n  placi\s.  Judgtni  from  the  latter  standard,  it  is  curious  to  fine 
r^^ulatiou  in  Springfield,  Massachusetts,  that  if  the  temperature  does  i 
ewxHxl  (>0^  F.  half  an  hour  after  the  opening  of  school,  the  class  shall 
v)i>misstxl.  In  summer  there  ought  to  be  a  regulation  for  dismissing  wl 
the  theruu>meter  reaches  82°  or  85°  F.,  or  some  {X)int  indicating  that  stu 
in  iu>  longiT  profitable. 

A  warmer  for  the  feet  should  be  placed  in  the  entry-way.  The  wri 
h;v^  s**vn  one  large  enough  for  twenty  to  stand  on  at  once,  composed  o 
jJi^io  v»f  iix»n  with  steam  coils  underneath. 

Analysis  of  Air. — A  convenient  method  of  testing  air  for  carbc 
.vkI,  simple  enough  to  be  used  by  persons  who  are  not  practical  chemi 
.^  >%H  iuvimite  enough  for  practical  purposes,  is  a  great  desiderati 
>icv%^Hl  *uoU  methtnls  have  bwn  proposed  : 

S.  I AU^'*?'  uietluHl,  described  in  Buck's  "  Hygiene  and  Public  Healt 
\\»i«  V  y^  ^^1.  Six  l)ottles,  of  known  capacity,  forming  a  graded  series 
ki:K^^  3i»^>*»  »t\*  made  jxirfectly  dr\'  and  clean  ;  they  are  then  filled  m 
«K  %i;  V  ly^  U"t4xxl»  and  closely  corked.     The  smallest  one  is  then  char] 
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I  ilose  of  fiftec^n  cubic  centimetres  of  linie- water,  clear  and  fresh,  ig 

recorked,  and  weJl  shaken.     The  jiresence  of  a  certain  amcmnt  of  c^rljunic 

leirl  is  rtniuisite  in  order  to  produce  **  distinct  turbidity"  of  the  lime-water, 

by  the  formation  of  earbonatc  uf  lime.     If  turbidity  appears  in  the  first 

bf>rtle  mod,  we  infer  the  presence  of  that  required  am<»unt  of  carbonic  acid 

in  the  (luantity  of  air  that  the  bottle  contains;  and  tlic  projiortton  is  esti- 

criat^d  hy  making  the  latter  amount  a  denorainator  with  the  amount  of  car- 

^^>c_»Tii(MW'irl  as  nuraerativn     In  short,  if  tiie  r«ictiou  buccwhIs  in  tlie  smallest 

^B>4>ak%  it  shows  a  higli  pro]iortinn  of  carlHuiie  aciti  in  the  air;  if  it  docs  not 

^Bti^Ht^  nntil  we  hav<^  testcil  all  the  bottles  and  rc£iche<l  the  largest,  the 

^^pi-i>|H>rtion   IS  small.     The  iirst  objtH-tiou  to  this  method  is  its  climisiuess, 

^P^*iththc  weight  of  the  apjmratus  ;  anotlier  objeetion,  and  a  nrarly  fatal  one, 

id  the  imoertainty  of  the  wrud  **  turbidity.*^     To  aid  the  eye,  a  piece  of 

|*ji|HT  uitli  a  mark  is  gummed  to  one  side  of  each  bottle  as  a  test  of  the 

l4jrl>idity. 

1  The  method  given  in  the  Dimb  Prize  Essays,  1880,  p*  80,  dc]>ends  on 

the  ?ame  principle.     The  six  bottles  are,  however,  first  fille<l  with  water, 

^m   and  tli<'  air  is  introduct\l  by  suddenly  emptying  tlieui.     They  are  all  then 

^K  chitjnd  with  lime-water  coloreil  piuk  by  pheuiii-phtlialein  :  the  dose,  half 

^BVnoiiDce  to  each.    All  are  shaken  at  once,  in  a  frame.    A  given  amount  of 

^P  taarbrmie  acid  will  neutralize  the  given  rpiantity  of  lime-water;  eonipletc 

^P  nwnilization   is  indi<^tetl   by  disapptarance  of  the  pink   tint.      The  size 

f       oftJie  bottles  being  known,  the  proportic>n  of  carbonic  acid  is  (.ulcnlated 

^^  ^  above.     The  ivsults  were  con)]iart^l  with  simnltaneous  auulyses  made  by 

"  tto  late  r*njf.  Nichols,  of  the  Mass*ichusctts  Institute  of  Technology,  and 

^0  encowniging  degree  of  accuracy  was  obtained.     The  opration,  however, 

*8  di»s(Tibed  as  long  and  fatiguing ;  the  apparatus  is  bulky  ami  heavy. 

3,  Tjange's  se**ond  method^  requires  tlie  use  of  one  bottle  of  moderate 
«i»*  (Rhy  cubic  centimetres)^     The  shape  of  the  bottle  ought  to  be  stated, 
*Mt  is  not.     The  charge  is  seven  centimetres  of  baryta- water.     The  cork 
Stsi  lightly,  and   is  picived  by  two  glass  tubes,  one  of  which  dips  into  the 
luid.     By  mt^us  of  a  rubWr  tnlie  antl  Itall-syringe  of  known  size  (giving 
ireuty-three  cubic  centimetres  of  air  when  pressed),  successive  doses  of  air 
Imn?  piimixH:!   in,  or,  rath<^r,  are  sucked   in,  through   the  long  glass   tube. 
Aftcri*aeh  intR>dnctiou  of  air,  the  bottle  is  shaken  well,  and  the  observer 
I  tiotiti^  whether  "turbidity"  occurs.     The  objections  to  this  apparatus  are, 
the  anibiguity  of  the  term  *' turbidity  ;'*  the  teofleucy  of  Iraryta-watcr  to 
UwWgo  change  in  contact  with  air,  vitiating  the  accuracy  of  the  experiment 
^henmade;  the  fouling  of  the  tubes  in  shaking;  the  uncertainty  that  the 
<^I»^mtor  feels  how  long  he  ought  to  shake  the  buttle ;  and  tlu'  fact  that 
Wnta- water  is  a  poison. 

It  may  be  well  to  remark  here  that  the  bottles  sold  by  dealers  in  chem- 
ical glasB^ware  do  not  correspond  accurately  witlt  any  standartl  nM^asure- 


1  Buck,  loc,  ciLj  p.  G25, 


^L-HYGIEKE, 


393 


r^-Opfl,  the  pesiilts  are  the  mme  M^ith  very  rapid  discharges  of  the  bu!b  ati 
I  quite  sJow  dlwliarges. 

Tbe  abmdute  ai'rurary  of  this  empirical   j^rtKeri^  may  easily  bi'  qiies^ 

ticmed,  but  couEidemlde  relative  ai*c(iracy  may  be  hoped   for.     It  ii?  tn  he 

I'^risbwldml  its  aetimi  may  lie  tested  by  siniultaneoim  exact  analysis  of  air 

%ii  tbe  suae  nK>m,  or,  htill  bi'tter,  by  the  use  of  known  mixtures  of  air  and 

tmrbonicacid  iu  pm|>er  reoeivers.      A  valvr-armngement  might  be  tlitm^ht 

^i«  uixler  til  avfJd  the  fniiible  at'  renjoviiisr  tlie  ball  and  tiibt^  evei^' 

Dt  a  valve  would  intrtdure  a  fresh  element  uf  uneertainty. 

The  autbar*e  table  is  given  heit. 
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^V  ^.  Lange*0  second  methrjd  has  hevn  advantaj^wii.sly  m<*ditied  by  Dr, 
B^^fii'<J  L.  C^arroU  as  tblhnvs.  Half  an  ounce  of  lime-water  Ls  plaee<l  in 
H  ^  te^-tube,  instead  of  baryta-water,  Iiij^tc^I  of  the  inexact  niliber-ball 
^  *^piniti(>ii,  he  |*rovidf^  a  water-jar  fjntduatwl  at  tlie  side,  with  tul>es 
iniitgcd  in  tiie  ordinary  well-known  way  for  producing  aspiration  of  air 
tbiVNigh  the  test-tutje.  Cloudiness  produwd  by  aspiration  of  eight  cubic 
Wrfies  indi(^te«4  the  presen^-e  of  eigbtccn  parts  i>f  r-arbonic  acid  in  ten 
Aottaod ;  by  twelve  cubic  inches,  iif  twelve  jKirts  ;  by  twenty-four  cubic 
Mm,  <»f  SIX  jmrts. 

The  pnicticc*  r>f  testing  the  air  nf  &c^hn<f>I-rooin.H  is  str<jngly  rcc<inj mended 
*'«all  Itiulii'rs,  t^spwially  principals.  In  dcfaidt  of  uiore  exact  apparatus, 
leJa  ten-ounce  bottle  l>e  fillefl  with  the  air  of  the  room  by  a  syringe  or  bel- 
Wi;  li*t  an  oiiiU!e  of  lime-water  be  added  and  well  shaken  :  if  there  is 
little  or  «<»  turbidity,  the  air  is  fairly  go<xl.  Air  previotisly  errntained  in  tbe 
bellon^  or  syringe  must  Ije  evacuated  before  ustug. 


394  SCHOOL-HYGIENE. 

DRAINAGE  AND  SEWERAGE. 

Effects    of    Air-  and   Water-Poisonino. — The  drainage  of 
building  should  l)e  strictly  scrutinized  when  there  is  a  suspicion  that  tt 
origin  of  a  "  filth-disease"  can  be  traced  to  the  premises.     This  applia 
especially  to  outbreaks  of  diphtheria  or  other  sore  throat,  pneumonia,  dy« 
entery  or  diarrhoea,  typhoid  fever,  scarlet  fever,  or  measles. 

Foul  smells  may  cause  frequent  annoyance,  or  even  headache  and  sicb 
ness,  for  years  before  an  outbreak  of  positive  disease  comes.  The  tendenc 
of  j>olluted  air  is  to  lower  the  general  vitality.  Air  from  sewers  is  "  sewei 
gas,"  and  contains  a  variety  of  more  or  less  injurious  gaseous  substanoea 
The  term  "  mephitic  poisoning"  may  be  used  to  denote  their  bad  effects. 

In  an  extreme  degree  the  effluvia  of  drains  and  privies  are  rapidly  fatal 
In  a  school  at  Clapham,  England,  "  the  clearing  out  of  a  privy  produced 
in  twenty-three  children  vioh^nt  vomiting  and  purging,  headache  and  great 
prostration,  and  convulsive  twitchings  of  the  muscles.  Two  died  in  twenty- 
four  hours."  * 

"  When  the  air  of  sewers  penetrates  into  houses,  and  especially  into  thi 
bedrooms,  it  certainly  causes  a  greatly-impaired  state  of  health,  especially 
in  children.  They  lose  appetite,  bec»ome  pale  and  languid,  and  suffer  fron 
diarrhoea ;  older  }K»rsons  suffer  from  headaches,  malaise,  and  feverishuesB 
there  is  often  some  degree  of  anaemia,  and  it  is  clear  that  the  process  of 
aeration  of  the  blood  is.  not  perfectly  carried  on.  In  some  cases  I  hav< 
known  decMdod  febrile  attacks  lasting  three  or  four  days,  and  attended  witl 
great  headache  and  anorexia." 

*'Thc  air  of  sewcre  passing  into  houses  aggravates  most  decidedly  th< 
severity  of  all  the  exanthemata,  er}\sijx4as,  hospital  gangrene,  and  puer 
l)eral  fever;  and  it  has  probably  an  injurious  effect  on  all  diseases.' 
(Parkes.) 

It  seems  probable  that  the  origin  of  typhoid  fever  generally  depend 
on  tiie  drinking  of  water  contaminated  by  drainage;  yet  there  is  reason  U 
believe  tliat  drain-effluvia  may  cause  the  disease.  "  In  a  case  mentioned  U 
nie  by  a  friend,  an  outbreak  of  enteric  fever  in  a  training-school  was  local- 
ize<l  in  certain  parts  of  the  school  (whereas  the  drinking-water  was  comraoi 
to  all),  and  was  traced  to  imperfection  of  traps  in  those  parts  of  the  house 
which  were  affected.  In  this  case  the  drains  led  down  to  a  large  tank  at 
some  distance  and  at  a  much  lower  level,  and  the  smell  of  the  effluvia  Avai 
so  slight  that  at  first  it  was  not  believed  that  the  drains  could  be  out  of 
order."     (Parkes.) 

"  A  marked  illustration  of  disease  due  to  polluted  air,  when  the  drink- 
ing-water was  pure,  occurred  in  the  school  in  this  State,  in  1864,  where 
fifty-one  out  of  S(»venty-seven  young  ladies  in  the  institution  were  attacked 
with  typhoid  fever,  of  whom  thirteen  dicnl ;  three  servants  also  died  of  the 


*  Parkes's  Hygiene,  American  edition,  1884,  p.  146. 
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The  vaults  of  the 


Bhalluw,  filled  ti 


prflt 


"er.     ine  van  its  of  the  piivie^  wtTO  sliaUow,  tilUd  to  ovornowintr,  ant 

cm,  ittecl  a  very  oflensive  ixlor,  winch  at  times  pGrvadecl  the  whole  hiiikliog. 

Tix«*  kitchen-di'aiii  diseharj^ed  its  eouteiitri  on  the  surface  of  the  groiuid,  and 

a.  1«3W  rods  fn*ni  the  8<-ho«>l  there  waj^  a  fonl  Imrn-vard/*    The  st-hool  reierred 

to   ^vas  the  XlaplevvcMjil  Institute  at  Fittslield.    The  statement  is  quoted  from 

^   crirenhir  of  tlie  Massaehui<4:'tts  State  Board  of  Health  ft>r  1871*. 

The  way  in  whicli  tyiilioid   fever  may  be  caused  by  pilluted  drinking- 
wsa.fpr  is  well  seen  in  the  fullowinjj  ease,  ghvn  by  I>r,  Johu  L.  Leeiiute  :^ 

The  water-supjily  <^f  a  hir^re  and   (iromiueut  Ijoardiiig^sehuol  fur  girls 

vr^^i^  obtained  from  a  river,  and  stored  in  two  cisterns  under-ground.     The 

oi^E^rus  were  built  of  heavy  wimkIcu  rurl)S,  with  a  tiinlier  floor,  in  which  it 

lK?<mnie  necessary  temporarily  to  make  boles,  afh'rwards  plugged  up*     The 

eisteros  had  brick  cemented  bottoms  and  linings,  but  tiie  plugs  projected 

ii^^^ardly  through   this   masonry.     The  pbig-s  were  rem*>ved  a  year  later, 

i^'ithant  the  knowledge  of  tlie  authorities,  so  tliat  the  ground- water  had  fi*ee 

accre^  to  the  interior.     Eighteen  months  later,  this  mistake  (which  by  itself 

Height  have  caused  no  harm)  was  supplcmentexi  by  plaeing  privy  vaults  out- 

si*le  of  the  building,  one  of  which  wiis  placed  eight  or  twelve  feet  from  the 

eistmis.     The  vaults  were  of  the  suppostJ  *' tight"   kind,  with  iiinc^inch 

brick  walls  and  bottom,  hetivily  and  carefully  cemented,  and  archtHl  over. 

In  three  years  from  this,  typhtml  lever  broke  out.  Under  mcdiciil 
direction,  water  taken  directly  fnjui  the  river  \\i^  sidjstitnted  for  the  cistc^rn- 
wat^r,  and  the  last  case  of  the  disease  occurred  ten  days  after  this  prei'au- 
tion  WiLs  adoptc^l.  As  an  cvidenee  tiiat  the  use  of  the  cistern- water  wa,'^  the 
srile  ftuisi^j  it  is  state<l  tliat,  ahliough  inunerenis  ciis^.-B  ijccurrcd  anuaig  tlie 
diildmu  and  several  among  the  teachers,  not  one  oec^urred  among  the  ser- 
vants. The  latter  drank  only  tea  and  <M>t!W%  and  very  rarely  usetl  water, 
^'hile  the  children  (as  itsual)  drank  it  freely  at  all  times.  Among  seven 
absolute  water-drinkers  six  were  attacked  by  ty[»hoid. 

DtfMcnierif  am!  Diarrhfva, — There  is  sr»metimcs  difficulty  in  strictly 
^I^arating  these  eomplaiuts ;  tliey  have,  moreover,  in  some  degree  a  com- 
Hum  origin,  and  are  spread  by  the  fteces  of  patients  infcM'ting  the  air. 
^lori^  dire<"tly  to  the  point  is  the  esise  mentioueti  by  Cloustou,  where  it 
^"^mKl  to  be  prov^ni  that  dyst^utery  was  protlneed  in  an  (insane)  asyhmi  by 
*ht^  exhalations  froui  sewage  which  Avas  spi'ead  over  tlie  ground  (a  stilf 
brick  clay  subsoil)  about  three  hundred  yards  from  the  asylum.  "  The 
^^si'seemsa  very  convincing  one,  as  the  [>ns8ilnb'ty  of  the  aetion  of  other 
<5iU!s<s(irapnr»>  water,  bad  IimxIj  etc.)  was  exchukHL'^     (Parkes.) 

DiphUuuith— At  GrovetoD,  New  Hampshire,  an  epidenu'c  of  diphtheria 
<^ntrr«l  in  which  the  rentn?  (if  infrx'tion  was  the  school-house,  Twenty- 
^^'0  rases  broke  out  among  the  scholars  in  thirty -six  hours,  apparing  at 
once  in  widely-separated  places;  oue  hundred  and  fourteen  eases  in  all,  with 
«jnrt«»eu  deaths.    There  were  several  eircnmstances  which  combined  to  make 

»  Fbikdi4i>hju  Mcdicul  Tmie^,  Uny  29,  1875. 
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tJio  sehool-Iiouse  (hmgeroiis  to  iieakli.  A  broak  had  Wn  danimcd  hy 
buys  so  that  ia  niioy  wt'atluT  it  niii  under  tlie  srliurjl-liouse,  loiiving  at  other 
tinier  a  stagimiit  p<wl,  T  lie  re  was  a  bug<^y  irieadow  near  by,  poUiiUMJ  by 
privies  wliitij  had  iMit  \yveu  rk-ain^I  i'ur  two  years,  Tlie  refuse*  of  a  jsaw- 
III  ill  and  tanDcrv  was  thrown  into  a  niill-poud  twenty  rods  distaut ;  the 
water  was  drawu  down  to  repair  tlie  dam,  eaii sing  an  intolerable  stench; 
the  ontbixiik  of  diplitheria  tolhnvt^l,  snceetded  by  typhoid  fever;  when  the 
pond  was  kept  full,  the  disease  disjippearecL' 

Plan  of  Drainage  and  Seweiiagk.^ — Before  planning  the  arrange- 
ment of  plnnibing-fixtures  in  the  honse,  we  must  settle  two  jioints,^ — the 
tb-ainage  and  t>ther  niejtsiires  neot'ssary  for  kc^eping  the  wllar  dry,  and  tlie 
place  and  manner  of  disrharging  the  waste-  and  soil- water  of  the  bouse. 

The  lot  should  be  graded  so  as  to  carry  raio-water  away  from  the  hcmse 
and  to  some  point  of  disrharge. 

As  a  genenil  rule,  it  is  well  to  surround  tlie  foundations  with  a  trench 
extending  below  the  foundations  and  Hlhtl  for  a  fo^it  or  two  with  loose 
stone,  in  wliieh  a  line  ol'  drain-tile  is  laid,  wbieh  is  let!  to  a  proper  place 
for  disfharging  the  water.  If  uec^^ssa ry,  (b*ain-tile  is  also  laid  in  the  cellar 
floor;  the  joints  are  not  sealed,  but  are  wrappi*<l  with  tarred  pajjer  or  cotton 
eloth,  and  the  trenehc-s  am  then  filled  w^ith  sand  or  broken  stone.  The  tilee 
dis4'harge  the  cellar- water  into  a  de^'p  masonry  trap  filled  with  coarse  sand 
or  gravel ;  thence,  in  a  city,  the  water  will  pass  to  a  sewer,  but  retiviire,%  a 
nmnijig-trap  to  keep  sewer-atr  from  entering  the  cellar ;  a  vent  is  pla^^-ed  on 
the  inside  of  (he  latter  trap,  leading  abnve-gronnd. 

To  ke*^p  out  dampness,  there  may  be  a  dry  area  outside  the  cellar  wall, 
or  the  wall  may  be  double,  or  be  provideil  with  a  darai>-proof  course  of 
as|>halt  or  slate  just  above  the  ground-line. 

The  etrllar  tioav  may  consist  *vf  a  quarter- inch  layer  of  asphalt  or  con- 
crete, with  a  finishing  layer  of  the  best  Portland  cement.  Six  inches  of  well- 
rainmwl  clay  (Waring)  may  serve  to  render  the  floor  damp-proof. 

The  disposal  of  waste-  and  soil-water  presents  a  serious  iliffieulty  when 
there  is  no  sewer.  This  is  not  iincytmmon  in  proS|jett>us  villages  which 
have  acpieduets  but  are  not  closely  enough  built  to  make  sewers  s=;eeTO  a  ■ 
netx^ssity.  The  danger  is  that  the  sfiil  will  then  become  water-soaked  with  ■ 
lh(^  dis<*harges  frrun  water-closets  and  sinks;  and  the  emptying  of  the  cam - 
bintd  diselmrge  frmn  a  large  si^hool  must  be  regard<:*d  with  suspicion.  A 
tight  vault  or  eesspoctl  would  soon  fill  ;  henee  the  prautiei*  of  building  vanlt'9 
with  h.HJS<^-jointt^l  walls,  or  eaHheu  fl<K)rs,  expressly  to  let  the  fluids  leak 
out.  There  is  a  ecuumrui  notion  that  su<4i  fluids  are  rendered  harmless  by 
the  soil.  It  is  impossilile  to  say  bow  far  they  may  convey  a  noxious  in- 
fluence, or  whether,  **  as  a  rule,"  fifty,  or  one  hundred,  or  two  hundred  feet 
is  a  safe  distance  from  wells.  We  ought  to  see  that  the  vault  is  at  least  one 
htindn:*d  feet  from  the  neaiTst  build iuij. 


■  Connecticut  State  Board  of  Healtli,  Secxitid  Export,  p.  4S. 
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Tbere  is  an  abtiodance  of  a  deix)8it  of  gravel  atul  mud  spread  over  large 
flf  the  NonherD  States,  whieli  is  a  good  mil  fur  natural  drainage* 
Rttt  ill  the  caae  of  a  roeky  ridge  eoveR»d  thinly  with  this  soil,  or  of  a  hill 
^bich  b  rock  at  its  north  end  ami  p;ravt  1  at  its  ^_>uth,  there  is  a  risk  of 
leumgeflomng  into  seaius  of  the  rock  ami  finding  its  way  under  buildings. 
A.  ivcent  epidemic  of  diphtheria  in  a  large  R^hool  at  Lansingbiirgh,  Xew 
I'ork,  seems  to  have  originated  in  tliat  way  from  privies  i>laceil  on  each 
iidlc*f>f  the  house,  scjrae  twenty  ieet  distant.  A  foul  smell  had  long  been 
oi>ttiyUined  of  in  the  rooms  over  the  celki\ 

An  intereeptiug  basin  of  Hyht  masonry  is  sometimes  interposed  to  cafeeh 
thie  solids  and  let  fluids  pass  on  to  a  cessptn^k  In  one  school  w^here  this 
im  clnoej  the  liquids  are  discharged  by  a  flush-tank  through  a  system  of  drain- 
til***  nmlemeath  the  front  yaixl, — a  grassy  plat  of  five  thousand  feet, — with 
ti«-*t  unly  DO  offeu(?e,  but  with  great  imiinivement  of  the  apjjcamuee  of  the 
«>%'ii.  There  is  no  frwzing  in  winter,  tliongh  some  of  tlic  tiles  are  within 
^^^^r  rnches  of  the  mirfaee. 

Another  plan  is  to  discharge  into  a  large  lx>dy  of  dry  earth  in  a  covered 
^^k,  ibe  fluids  soaking  through  and  passing  to  a  meadow.  The  earth  is 
^"^^^tieollv  turned  over  with 


The  following  is  a  list  of 
^^^^iiirements  for  the  drain- 
pipes of  a  house  (com- 
rn*  Fig.  20). 

1.  Outside  drain  of  vitri- 

_  pipe ;  cement  joints  w  ith 

■^^^^^Icet  of  oakum  or  puddlt^l 

P^^^^y,     When  there  is  liabil- 

I      ^^y    tn  settle,  or  when  trees  or 

^  ^*Ils  are    near,   iron   puM-s 

^^*i^h  tight  joints.    Iron  pipe 

^^^^ere  it  pafises  through  the 

^^^to«  wall  and  for  five  or  ten 

^^S'cn    beyond.      Not    to  run 

^**^^r  any  cellar. 

2,  Soil-pipe,  or  foul-pipe 


Fio.  20. 


-r^^. 


=^ 


ILJ 


'^^'ithin  the  house,  always  af  cast  ir<*ii  (some  use  WTouglit  iron),  four  inches 
^^t  Jiameter,  carried  by  prelerenee  along  the  e^ellar  wall,  in  sight ;  the  per- 
li^dMlicular  part  rises  without  changing  direction  or  size  to  a  point  two  feet 
L^lntve  the  roof  (not  near  a  chimney  or  a  window ),  w^here  it  may  be  Iclt  open, 
^*l^  tupped  BO  as  to  give  least  interference  w^ith  draught.  It  shouhl  be  extm 
^>«vjr  if  the  body  of  w^ater  is  large.  The  inside  is  coated  with  coal-tar  or 
<*»n»eUpd.     (The  Bower-Barff'  process  may  be  reeommeDded.)     The  joints 

3.  The  prolongation  above  the  roof  is  for  the  purpose  of  securing  a! 
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continuous  upward  passage  of  fresh  air,  which  disinfects  the  interior.     The 
air  enters  by  a  vent  just  inside  of  the  main  trap,  outside  of  the  cellar. 

4.  Traps, — One  between  the  house-system  and  the  sewer,  outside  of  all; 
and  one  at  each  water-closet,  latrine,  urinal,  or  basin.  None  between  those 
points.  The  outer  trap  is  a  simple  U-shaped  bend  (running  trap).  It  can 
be  placed  at  the  bottom  of  a  man-hole  for  convenient  access ;  the  rain-water 
may  discharge  into  it,  and  the  vent  is  close  to  it.  Traps  under  fixtures  can 
he  "  ventilated"  to  prevent  siphoning,  but  the  expense  and  complication 
attending  this  kind  of  work  are  so  great  that  it  is  best  to  use  a  trap  which 
resists  siphoning. 

Back-pressure  of  gas  from  sewers  is  obviated — 1,  by  the  outer  trap; 
2,  by  free  escape  up  the  vent  and  at  the  roof-end  of  the  soil-pipe. 

5.  Waste-Plpe, — This  is  an  upright  pipe  in  all  respects  like  the  soil- 
pipe,  but  receives  only  water  from  basins;  it  is  carried  through  the  roof. 
(Not  given  in  plan.) 

No  waste-water  from  baths,  basins,  etc.,  should  empty  into  a  water- 
closet  trap.  Each  basin  or  group  of  basins  should  have  its  own  direct  dis- 
charge into  soil-  or  waste-pipe. 

6.  Leaders  (or  rain-water  pipes)  may  discharge  into  the  main  trap  or 
otherwise.  If  they  discharge  beyond  the  trap  into  the  drain,  they  need  a 
trap.  No  leader  should  be  used  as  a  soil-pipe,  and  no  soil-pipe  should  be 
used  as  a  leader. 

7.  Cistern-overflows  must  not  communicate  with  the  drainage-system, 
nor  with  any  place  where  the  air  is  foul. 

8.  The  entire  system  of  dis(»harge-pipe  should  be  tested  before  connect- 
ing it  with  the  fixtures,  by  plugging  the  lower  end  and  filling  the  pipes. 

All  bends  to  have  large  curves ;  joints  at  acute  angles. 

No  work  to  be  covered  in  until  approved  by  the  inspector.  It  must  be 
exposed  to  view  as  far  as  possible,  for  ready  repair.  If  covered,  the  cover 
is  of  wood,  easily  removed. 

Fixtures. — Every  school  ought  to  have  the  means  for  washing  face 
and  hands :  at  least  one  stand  on  each  floor  or  one  for  every  two  rooms. 
Plain  porcelain-lined  iron,  marble-topped  basins,  etc. ;  they  should  not  be 
boxed  in. 

Country  scliools  should  provide  clean  pails  with  covers.  (Special 
cleansing  is  appropriate  for  drinking-vessels  if  any  child  has  had  diph- 
theria.) 

If  there  is  a  water-supply,  the  choice  lies  between  water-closets,  latrines, 
and  flush-tanks.  Each  has  its  merits.  Neither  will  run  by  itself;  each 
will  become  offt'nsive  in  proportion  as  it  is  neglected  or  is  kept  uuveo- 
tilate^l. 

One  remark  applies  to  all :  they  must  be  constructed  with  the  greatest 
simplicity,  and  expressly  arranged  for  ease  of  cleaning.  Wooden  boxing 
about  closet-scats  is  wholly  needless,  and  the  enclosed  space  is  sure  to  be 
foul.     Tlie  needful  wooden  seats,  etc.,  should  be  fixed  so  that  they  can  be 
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iumIv  nmovtd  with  a  screw -driver.  Wooden  floors  Bhoidd  bo  well  laid 
iml  iluinnigldy  oiled  j  a'^phalt  is  better;  pai'titiuns  should  be  vaniibhed  or 
plated,  i»eat0  tiie  same  if  tbotiglit  fit. 

WjiUT<'li>sets  are  made  in  su  many  forms  that  it  is  useless  to  enimierate 
rftn  ibe  diief  sorts.  The  worst  form  U  the  paii-tlust^t,  though  often  pi'e- 
fcned  on  aceouDt  of  cheapness;  it  is  eomplieated,  easily  put  out  of  order, 
&nd  aniinadates  iuternally  a  food  of  ancient  filth.  Another  bad  kind  is 
a  bc>(i|)er  whieh  dribbk^  and  never  earrie??  its  loail  througli  the  trap. 

There  are  many  excellent  but  expnsive  closets  with  valves  and  plungers, 
■ife  of  earthen  ware,  and  stiited  to  private  huust'S.  The  best  for  schools  is 
i  short  hopper  closet,  which  contains  no  pails  to  get  out  of  oi-der  (an  oval 
bibit)  with  mundcKl  nm,  with  water  discharging  under  the  rim  downward 
illiiwiad).  The  only  objection  is  that  it  sometimes  requires  a  trifle  of 
mabing.  Any  ch>set  chosen  must  liave  a  sudden  and  copious  fluf^h  of 
water.  The  su|)]Tly  sIioulJ  come  from  a  tank,  nut  directly  from  water- 
jitj>ci    Noiseless  action  is  desiriible  in  certain  situations. 

A  *' latrine"  is  a  long  cast-iron  trougli,  lined  with  enamel  or  not,  and 
tn«ledee|i  enough  to  hold  a  few  inches  of  water.  A  wooden  seat  is  fitted 
to  it.  Some  {mtterns  ai^e  absolutely 

plain ;  others  are  a  sort  of  compound  Fio.  21. 

of  Hiter-closet  and  latrine,  as  in  Fig. 
21.  This  elasft  of  apparatus  is  emptied 
w  ni()idly  by  lifting  a  plug  at  *me  end, 
roailebollow  to  let  off  superfluous  water. 

(-IttsfHs  should  be  j>Iaced  on  every 
■U»r  for  teachers,  or  for  larger  girls. 

"  Fltiah-tanks"  are  latrines  of  ce- 
toeiirixl  mason^work  made  with  a 
iwiKlcd  bottom  and  a  grade  down  to 

tb^  )>hi»-ond*  If  well  made  and  kept  clean,  they  serve  a  good  purjKise, 
Tbev  ought  to  be  disc'hargf'd  once  or  twice  a  day,  and  then  Fwalibcd  or 
l*^'mfdand  hosed  out.  The  inside  may  be  coated  with  coal-tan  These 
•1^  about  the  cheapest  arrangement  that  can  be  recoumiendcd.  They  eim 
w  placed  in  the  yard  ;  they  do  not  iVeeze  in  the  short  period  of  a  school- 
•^ion.  If  it  is  very  cold,  the  water  must  be  shut  of!"  in  the  cellar  and  the 
•opply-jiipe  emptied  while  the  tank  is  not  in  use. 

Urinals  are  the  most  tTOublesome  things  abrait  the  house,  but  they  can 
wao  lippf,  even  in  the  l>asement,  as  to  give  no  ofrencc.  It  is  not  j^ecessaiy 
to  play  a  hose  over  everything  six  times  a  day.  Let  the  wliole  construction 
i*^ very  Riniple ;  a  back  and  a  fix»t-piece  of  slate,  with  or  without  a  trough, 
w the easentials.  The  slate  must  be  oiled  before  it  is  set  up.  The  trough 
^yh  iimply  a  hollow  id  the  stone  floor  at  the  junction  with  the  back. 
The appatjitu^  for  making  a  sheet  of  water  flow  over  it  is  hard  to  keep  in 
^f\  tbo  more  important  thing  is  the  daily  service  of  the  janitor^  who 
^^n^  it  with  a  clothj  applying  soap  and  hot  water  every  few  days  as 
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needed  (afterNvards  f!:oing  over  it  with  a  rag  (laoi]Mxl  with  kerosene^  as  I 
have  seeu  done). 

The  floor  of  urhials  should  he  of  impervious  material, — asphalt  or  slate, 
never  hriek  or  oemetit, — and  should  9lo|ie  towai'ds  the  outlet,  so  that  a 
drench  with  the  hose  can  be  given  daily  witli  little  trouble.  The  raised 
platform  often  interferes  with  this  work.  ■ 

Wootlen  urinals  may  he  kept  in  tolerable  oHer  for  out-doors  by  fre- 
quent painting  of  every  part,  but  wood  ought  not  to  be  used  if  slate  can 
lie  affoitled.     Cast-iron  urinals  rust,  and  throw  off  the  enamel,  and  the  ■ 
surface  is  not  eapable  of  being  cleaned.     Zinc  and  galvanized  iron  perish 
readily,  _ 

A  foul  urinal  is  intolerable.     It  is  best  to  place  these  conveniences  and  f  i 
water-closets  outside  in  a  protected  shed  with  sheltenxl  access,  warmed  by 
hot  pipes  if  nef'essary.     There  is  gcuemlly  some  slight  fault  to  find  if  they 
are  io  the  Imsemeut. 

GocmI  lighting  is  desirtiblc,  and  ventilation  by  a  hc^Jtctl  flue  is  neces- 
sary if  the  basement  is  tlic  platt*  uaeib  If  there  is  a  fall  in  tlie  ground, 
the  basement  may  stand  iree  in  the  rear  and  cnjt>y  tiie  advantage  of  full- 
sized  windows,  whi<4i  is  much  to  be  desired, 

Sui>er vision  by  the  master  is  necessary,  for  die  sake  of  good  order  and 
to  keep  the  janitor  to  his  work.  Teachers  and  monitors  should  be  dose  at 
hand  in  recess-times.  I 

Automatic  arrangements  are  common  for  giving  a  flush  whenever  a 
person  sits  duwii ;  or  they  may  he  arranged  to  dischai^e  all  at  once,  at 
desired  intervals,  by  connection  with  an  automatic  flush-tank. 

The  country  privy  liaiTlIy  needs  description*  If  the  friends  of  youth 
have  any  faith  in  precaution, — ^if  they  think  that  any  measures  are  needed, 
or  are  likely  to  avail,  in  cheeking  youthful  immorality, — here  is  a  gocxl 
place  for  them  to  begin  work.  ■ 

Of  all  departments  of  sc^hool-hygiene  this  one  most  needs  the  persiinal 
control  of  a  persevering  man,  either  the  teacher  or  some  active  neighbor* 
The  authorities  must  first  put  things  to  rights,  and  then  establish  some 
understanding  about  inspection  ;  for  if  a  lady  teacher  dtolines  to  consider 
this  a  part  of  her  duty,  it  can  hardly  be  recjuired  of  her. 

Without  revolutionizing  matters,  we  should  insist  on  good  repair ;  good 
light;  separate  houses  for  the  two  sexes,  with  a  high  fence  separating  the 
patlis  (if  there  is  one  house  in  two  compartments,  separate  recesses  may  be 
giveu) ;  a  solid  |>ath  tliat  can  l>e  shovelled  clear  of  snow  ;  the  distant^  of 
say  fifty  feet  from  the  house ;  a  solid  paved  surface  over  which  earth  is 
spread,  with  sulisequent  frequent  sprinkling  of  diy  earth,  and  frequent 
(weekly  or  monthly)  removal* 

Fiuely-powdeitMl  dry  earth  is  one  of  the  best  agents  known  for  deodor- 
izing refuse.  The  matters  only  require  to  be  kept  covered  ;  earth  has  tlie 
power  of  absorbing  and  holding  the  foul  gases.  It  should  be  used  dry,  and 
the  bin  or  barix'l  for  storing  it  should  be  sheltered.    AsheSi  or  the  scrapiugti 
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^  ff  ffimitrrroadfl,  are  jrood,  A  layer  of  fnirn  two  to  four  inches  is  laid  ou 
Hie  fluor  of  tbe  pit;  the  amount  rec^uiixd  afterwaixk  is  a  pint  for  ev^ery 
tinritknsed. 

The  system  is  i*eaclily  applied  to  the  use  of  buckets  or  pails,  as  shown  in 
r^  22,23,  from  MaBsacliusetts  Boai^  of  Health  Kepoits,  1876,  1883, 

Pio,22. 


Fio.  23. 


c^^ 


r> 


Fig*  24  shows  a  temporarj'  arrangement,  which  might  become  penna- 
•ril>e<l  by  E.  S,  Philbrick.  Tfie  trench  under  the  seats  m  about 
four  feet  wide,  and  six  inches  deep,  with  sloping  sides.  It  is  laid 
with  coal-tar  or  asphalt  and  gravel  well  rolled,  or  with  liydranlic  cement 
■"rfpmvvl  i^mouthly  troNveUed  with  strong  cement-mortar  after  hard euing. 
Tltf'  nrnrsriD  is  higher  in  front.  There  is  a  flap-door  belli nd.  If  airefnlly 
■tltodttl  and  cleansed  weekly,  it  is  a  very  satisfactory  arrangement  for  using 
8v*^em,  "  but  othern^ise  it  soon  becomes  a  terrible  nuisance.** 
tHo\iible  trough  (Fig.  25)  may  be  made  of  stout  ])lank  witli  calked 
coftted  inside  and  out  with  coal-tar.    It  is  on  runnerS|  and  has  a  ho<jk 
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ira.    It  is  two  feet  wide,  and  long  enough  to  fill  the 
r:txi  -aurth  as  before  described,  and  removed  from  time 
iiuuus  ^palled  into  the  ground  or  otherwise  disposed  ofl 

Fig.  24. 


Fio.  25. 


^  -.<  x^:*t  wt:h  i\Hindcd  bottom,  coated  with  coal-tar  inside  and  over 

v9<v  :<.-i»>.>r^  ^  *  suitable  arrangement  for  the  earth  system.     The 

>  >>^kx\x  ^»  vvittout  and  coated  with  the  same,  and  is  built  con- 

.  .  -»    \r  7t*^c«::v  ^^'^  ^^'^  ^^''^^  ^  ^^^  '"*^  buckets;  that  is,  it  is  left 

^  jv>i"3tri'  th»i  the  closet  for  girls  should  be  connected  with  the 

•"V  i:v«^l  ^^*  oxpi^^ure  to  the  weather  often  prevents  delicate  |)er- 

^  ^^^-  ..*«  when  nature  demands  it :  there  is  no  doubt  at  all  that 

,  ♦^it.-<*rxv  ctvt>*  rise  to  much  ill  health  from  consti})ation  and  reten- 

^^.^,^     Yth*  plan  just  described  has  the  advantage  of  relieving  this 

']'     V  Y^  ^j  in  question  may  be  placed  within  four  feet  of  the 

*  ,v^  >i^v  Mween  may  consist  of  an  enclosed  anteroom,  with  a 

^  '  ^   .    l'w  mt  iwh  side,  constantly  open  to  give  ventilation,  and  screened 
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COXTAGIOUS  DISEASES   IN  SCHOOLS. 

The  diseases  agaiust  the  spread  of  whicli  by  scliook  it  has  been  thonght 
to  legislate  are  (in  this  eoimtry)  chiefly  sraall-pox,  diphtheria, 
tcarlet  fever,  mc^Bles. 

Whooping-coughj  chiekeo-jx>x,   mumps,  German    iiic^ylos,  are   geiier- 
•ttjr  neglected  id  tJiese  pramitiuiis.     8kiu-dist'ases,  a.s  ileli,  ringworm,  and 
ircfmin,  are  of  some  eou-^^pu'oce,  and  yet,  as  involving  no  risk  to  life^ 
1km  may  be  passed  over  by  the  legiBktor  and  left  to  tlie  eare  of  charity, 
I      The  same  has  to  be  said  of  the  far  more  important  disease,  eontagions 
H  ophthalmia. 

^B  There  is  abundant  evidence  of  the  facility  witli  whicli  these  disorders 
^r  s^  q»read  by  means  of  schools.  This  Ix'iitg  popularly  known,  the  fii'st 
r  «ep  U9ed  to  be  to  projxjse  to  close  the  sehools*  Prol>ably  tliis  lias  a  good 
k  cCect  But  ttie  rtnl  jM»int  to  Ix  aimed  at,  for  the  gixxi  of  a  comnumity,  is 
■  mitaide  of  schools,  and  eoiisiiists  in  woialitif/  the  pafienis.  AVhen  jtatieuts 
I  tie  also  pupils,  the  function  of  the  school  as  a  co-worker  with  sanitary 
I      antbority  b^ins, 

I  Towns,  cities,  and  villages  should  have  Im^id  Boaixls  of  Health,  with 

power  to  make  regulatious  to  prevent  the  spread  of  ctmlagions  dist^^ast*  by 
prevfuting  jiersons  from  attend  nig  school,  also  to  suspend  the  use  of  the 
buildings  and  rooms  when  judged  to  be  dangerous  to  the  public  health. 

It  may  sometimes  \ye  desirable  to  waive  tins  right  in  favor  of  Boards 

of  School  Control,  but  the  superior  right  should  belong  to  the  Board  of 

Courtesy  shonhl   not   interfere  with  independent  action  in  cmer- 

A  sc1kx)1j  for  example,  might  be  t  losi^tl  by  tlie  health  authorities 

l>efoit  the  school  authorities  could  have  time  to  act. 

State  Ixxirds  shoyld  lead  the  hKnd  hoanls,  and  show  their  line  of  action. 
They  might  settle  for  practical  cuds  the  muoted  questions  of  the  time  of  i?afe 
Wtea,  the  way  of  disinfecting,  etc. 

GrNERAL  Regulations  for  Preventixo  the  Spread  op  Con- 

XAClors  Diseases    in   Schooi^. — ^1.    Persons  afft^ctcd  with  diphtheria, 

['s,  scarlet  fever,  or  small-pox  (or  varioloid)  must  be  excluded  from  the 

•AooU  until  ofBcial  permission  is  given  by  the  Board  of  Health  for  their 

w*lmij«ion, 

2.  Pennons  living  in  the  family  or  house  where  such  a  case  occurs  are 
w exdiKled  until  similar  permission  is  given, 

3.  This  jiermissiou  is  Dot  to  be  given  until  sufficient  time  has  elapsed 
Ap^tk'  fier'urrence  of  the  last  i-ase  to  insure  safety,  nor  until  the  premises 
IttVf  lier»u  disinfected  under  the  direction  of  the  Board  of  Hcidtli, 

"i.  If  a  child  snfiVring  fn>m  one  of  the  uImjvc  diseases  attends  schim!,  the 
fMisei  of  the  at-hool  must  be  dtsinfecled  under  thedircctiou  of  the  Boanl 
rf  Health  U^fon*  tliey  are  used  tigain, 

VHicinns,  touchers,  st'hool-offircrs^  and  school -children,  knowing-  ot* 
of  diseai^e,  should  at  once  report  them  to  the  Boaitl  of  Health. 
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6.  Tlie  B^iaixi  diould  ako  notify  the  dt'liool-authorities  of  8iicli  oavscs. 

7.  Notice  must  lie  sent  to  the  family  by  the  school-authoritit's,  acting 
conjointly  with  the  Boaal  of  Health. 

It  is  hard  to  say  with  ttitainty  liow  so*>n  a  patient  may  safely  rotiira  to 
fif-liwh      Tlie  variation  io  opinion  amon^  mastei's  in  nieilieine  in  shown  by 
thctiihle  OQ  tlie  opjiosite  page,  taken  from  aiiswei^s  returned  in  corresponcl- 
witli  tJie  New  York  State  Boaixl  of  Health. 
The  Sledieal   Offieers  of  S<-^h«.Mjls  Asswiation  of  England,   in  a  code 
€>pted  Jannary,  1885,  name  the  following  periods  at\or  which  pupils  who 
TP  had  diseases  may  safely  return  to  sehooL 
Smrlet  fever,  not  less  than  six  weeks  from  date  of  nisli,  if  dcsquania- 
on  have  completely  ceased  and  there  be  no  ap|H?anuiee  of  sore  thrmt. 
MeasieSi  not  less  than  three  w^eeks,  if  all  des€juamatiou  and  cough  have 


^ 


German  measles  (rothelu,  or  epidemic  roseola),  in  two  or  three  weeksj 
ibe  exact  time  dejiending  on  the  nature  of  the  attack. 

IiSmall-pox  and  ehicken-iK>x,  when  ever>"  st^b  has  fallen  off. 
Mtjiu|»*^,  four  weeks  from  eommen cement,  if  all  swelling  have  subsided, 
\Vh(x>i>ing-congh,  after  six  weeks  from  tH>mmenc^ment  of  whooping, 
pTXtvidixl  the  chai-aeteristic  sj\i?mo<lie  cough  and  the  wiioopiog  tiave  ceased, 
or  earher  t/all  c<ingh  have  completely  passim]  away. 
Diphtlieria,  not  less  than  three  weeks,  when  convalescence  is  eompletedj 
there  being  no  longer  any  form  of  sore  throat,  nor  any  kind  of  discharge 
frxm  tlje  throaty  noee,  eyes,  ears,  etc,  and  no  albumirniria. 
Ophthalmia,  until  there  has  been  a  complete  absence*  of  discliarge  for  at 
least  mie  month,  or  until  the  inner  surtk^es  of  the  eyelids  are  found  on 
ifMp*\iion  to  Ix?  quite  frw  from  granulations. 
Small-Pox. — In  the  Seventh  Report  of  the  HIinois  State  Board  of 
Health  there  is  an  illustration  of  the  way  in  which  public  schools  may 
^  be  made  a  vehicle  for  sanitation  upon  a  lai-ge  scale.     In  November,  1881, 
^^iheBfiard  ordered  the  vaccination  f>f  all  publie-sehool- children.     When  tlie 
^■i*^  went  into  effect  (Januar}^  1, 1882),  nearly  sixty-uine  per  cent.,  or  over 
"  lour  hundred  and  ninety  thousand,  of  the  enrolletl  scholars  in  Illinois  were 
•either  iin vaccinated  or  were  susc'^ptible  to  contagion  through  neglect  to  re- 
^acdnate  at  the  proper  time.     By  March  1,  1882,  there  was  less  than  six 
l^rot'iit.  of  unprotected  and  sne>(^eptible  remaining  among  those  in  ailend- 
^*3t5e;the  frequency  of  sma!l-pox  and  varioloid  was  lesst^ned  more  than  one- 
^ird  nmong  schoolK-hildivn,  and  the  mortality  was  redutMi'd  from  sixteen 
^^A  nun-fifth  to  three  and  one-thir<:l  (kt  cent    During  the  four  years  1880- 
W  the  df'aths  among   unvaecinattxl   school-children   were  forty -eight   per 
•cut.,  while  among  the  vaccinated  they  were  nine-tenths  of  one  \wy  ct>nt* 

Uiwler  the  statutes  of  Illinois  it  is  the  right  and  the  duty  of  the  State 
Board  lo  make  all  niles  and  regulations  which  tliey  deem  necessary  to  pre- 
»tVH  the  public  health,  *'  Such  rules  and  r€"gulations  when  prt»mulgate<l 
*»»vf  the  force  and  authority  of  law,  and  are  to  be  enforced,  if  necessary, 
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by  rhe  t'litire  power,  including  sdKxjI-i>ffioei*8,  etc.,  of  the  State,**  This 
rjuoiatioii  is  taken  from  an  opiniun  of  the  Attorney-Geiiei^al  of  the  State. 

The  st'luMjI-ili rectors  are  the  immediate  source  of  authority  for  the 
actit»n  of  the  tea€liei*H,  under  this  law.  Teachei*s  should  have  been  re\'aoci- 
uaie<l  within  four  yearn  in  any  case. 

The  law  of  Massa<4iu3etts  n^presents  a  different  type  of  practice,  pro- 
viding that  parents  and  guaivlians  shall  tnuse  their  children  to  be  vaoci- 
nuled  uiidci'  the  age  of  two  years,  and  revau'inatetl  when  the  s<;4tvtmeu  or 
mayor  and  aldermer]  require  it  (not  less  than  five  years  having  elapsed 
M-iiice  previrJiis  vaeci  nation) :  it  haves  the  enforwment  of  the  law  in  the 
bauds  of  these  officials*  In  individual  towns  and  cities  the  matter  is  left 
(as  reganls  scholars)  in  the  hands  of  the  sehoi>I-authorities,  and  with  veiy 
varying  results  as  regards  enforcement,  though  in  some  cases  strict  account 
is  taken. 

Megulaiions  for  Voeeinaiioju — 1.  Every  child  entering  the  public  echixild 
must  show  a  ceilificate  from  ajme  reputable  physician,  giving  name,  age, 
residence,  approximate  date  of  vaccination,  date  of  examination,  result  of 
examiiuition  ;  the  last  two  to  bo  of  the  pliysician*s  own  knowledge- 

2.  The  fact  of  vaccination  must  be  entered  on  the  sc^hool-record,  and  oo 
lists  fur  promotion  or  transfer. 

3.  Tlie  sell ctol-authori ties  shall  annually  report  the  number  of  those  not 
protected  to  the  State  Superintendent  of  Education. 

4.  School-authorities  may  order  the  exclusion  of  non-protected  persons, 
at  sufficient  notice,  where  they  think  the  measure  reciuired  for  the  public 
health. 

5.  Re  vaccination  at  the  age  of  fifteen  may  be  required  under  similar 
ciix'um  stances, 

6.  Those  unable  to  jmy  should  be  furnished  with  free  vacci nation  by 
the  school-authorities. 

7.  A  physician's  certificate  of  protection  by  a  previous  attack  of  small- 
pox is  equivalent  to  a  certificate  of  vaccination. 

ScAELET  Fever. — This  disease  is  one  of  the  most  destructive,  U 
causc^d,  by  the  Unitnl  States  censuses  of  185J},  I860,  and  187D,  the  ppo- 
IKutinns  of  one-thirty- fourth,  onc-fiftceuth,  and  one- tw^^nty- fourth  of  idl 
the  dmths.  In  England  and  Wales  it  causes,  on  an  average,  one-twenty- 
fiflh  of  all  deaths.  It  is  very  contagious.  It  often  leaves  Ix-hind  it  verj* 
serious  injuries,  even  after  apparent  rectwery.  To  keep  children  fn>m 
having  it  is  a  parent's  duty,  if  [wssible.  An  instance  of  what  the  govern- 
meut  may  do  in  the  way  of  checking  it  is  probably  furnished  by  the  fol- 
lowing account. 

The  Boston  Boartl  of  Health  in  1877  established  a  rcgulatbn  re- 
quiring children  from  infected  houses  to  be  kept  out  of  public  schools, 
and  requiring  pliysiciaus  to  rejKjrt  their  eases  of  scarlet  fever.  Since  tiiaf 
time  the  number  of  deaths  from  searlatina  has  varied  from  year  to  year 
in  the  most  irregular  way.     But,  taking  years  by  groups^  it  appears  tlmt 
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■^Wftnve  number  of  deaths  lias  mucli  (ItiBinished,  as  is  showa  by  the 
lowing  table  : 

.  Aykbagz  Deaths   Ratio     of      theib 

rnion.  iv.j.ri  ATiov        *^  8cARLATl^•A      Deaths   to  Popu* 

LATION, 

1  in  1100 
1  In  913 
1  in  32G1 


tmi^r 189,000 

18r)8-.76    .    , 21*5,000 

1877^85 875,000 


Diphtheria, — Children  at  seho^il  may  take  diphtheria  from  one  an- 

otU^rin  a  variety  of  ways,— by  using  tlie  same  cop  to  driok  irom,  by  the 

practice  of  pnttiug  pencils  and  marbles  to  their  mouths  regardless  of  whose 

tQOiitlis  they  may  have  visited  previously,  by  turning  pages  of  books  with 

Yftft  fingers.' 

*' Diphtheria  may  be  difliised  by  the  exhalations  of  the  sick,  by  the  air 
gnnt)UDding  them,  or  directly  by  the  exudation,  eommuuic*atcd  in  the  act  of 
kissing,  coughing,  spitting,  snee^cing,  or  by  the  infeeted  articles  used,  as 
t«ffeh,  oapkins,  handkerchiefs,  etc.  The  poison  ch'ngs  with  great  tenacity 
lo  attain  places,  rcwjras,  and  houses,  where  it  may  occasion  cases  after  the 
hj«e  t*f  months,"  ^ 

Tbese  opinions  are  quoted  to  illustmte  the  variety  of  the  dangers  that 
attend  school-intercourse  with  an  infected  person.  They  are  also  |>ertinent 
in  view  of  the  doubt  entertained  by  some  as  to  the  contagiousness  of  the 
diseas**,— a  doubt  houestl}'  lieki. 

In  epidemicB  of  diphtheria  all  cases  of  sore  throat  must  be  looked  on 
wWi «Qspicion,  more  paiticularly  if  the  children  are  feverisli  and  depressed. 
Teatliere  should  take  note  of  this. 

Contagious  Ophthalmia  is  of  frec^uent  occurrence  in  children's 
ifij'ltims,  and  occasionally  in  primarj'  schools.  It  frequently  causes  blind- 
iKffi  or  great  injur>^  to  wight.  Its  existence  among  the  inmates  of  an  institu- 
tion as  aa  epidemic  is  due  to  cai^h?ssncss  ab*jiit  admissions,  to  overei*owding, 
poor  food,  and  other  causes  of  enfeebled  hc^alth.  One  of  the  chief  ways  in 
which  it  spreads  is  by  the  children's  washing  together  in  the  same  w^ater 
^  ndog  the  same  towel, 

FrKERALS  ai*e  a  fruitful  source  of  contagion.  It  may  not  be  amiss 
to  m  that  funerals  mwit  not  be  licld  m  tfie  achod-housey  as  seems  to  be  a 
*Mtoia  in  gome  places. 

CiiJdmi  who  have  been  exposed  to  any  contagion  may  be  ordered  to 
rantin  mi  of  school  for  a  limitcnl  time,  in  the  judgment  of  the  Board. 

Closing  school  is  a  mi»asure  that  seems  needless  in  a  plac^  wliere  niles 
*TOt  exclusion  are  wx-ll  enforced.  It  seems  to  have  a  beneficial  efiect 
•wartimes,  as  the  prohibition  of  public  meetings  does. 

It  19  doubtful  if  contagious  fever  is  often  carried  by  library-books ;  or, 
™^r^  the  known  cases  must  be  very  rare. 


*  Michignn  B«nird  of  Health. 

'  Export  of  Metrnpolitttn  Buanl  uf  Health,  New  York,  187S,  p.  584. 


SCHOOL-HYGIENE. 

z    •  ar'iini:-=«.iii'«i:*  rhere  cMight  to  be  a  sick-room  in  the  upper  jmrt  of 
^   .    :—    .'  n  tn  :^-  uite«i  pbi.'e.    A  pupil  attacked  with  contagious  disease 

J. '-  .:    :!<.-*:  !a*)cirtid  and  all  his  effects  disinfected.     Communication 

-    ^  -  rrr  _=■  :...    xr  out  otf  between  pupil  and  comrades,  and  great  care 

1-.  z    ..•  ::   :-.i.    •;.  chtr<.  and  all  things  that  come  from  the  chamber. 

"  .     Ill-  a--?  IT*-  :l  :ii  Dixined.     If  a  considerable  number  of  cases  occur, 

•:      ..-:l=..   ^  iial:;i:uiat,  tin*  jxirents  of  all  pupils  should  be  notified, 

J _.     iiiiv  •••niLV-'r  dieir  children  if  they  choose. 

r*  •:   -  .  -  ■   sj"iLl»i  have  its  own  medical  attendant,  who  is  to  take  all 
< ->    '^•'^-ti:''     u  epiiiemios. 

-;:i      r:  v  LI  :-  •  ^ubject  pupils  to  a  delay,  if  when  school  opens  it  is 
.  -.    . .--   l:-."  -la  ■»'  Ix^n  oxix»scd  to  some  contagious  disease.     This  may 
:"       .   _     ::L'c*ak  in  die  school.    The  period  required  may  be  as  follows, 
a--   :_  r*i:   ut  hi'  ■:t  exposure: 


*    _.:;  -:i.  1-  Jays. 
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Chicken-pox,  18  daj-3. 

SmaU-pox,  18     " 

Mumps,  24     '' 

"Whooping-cough,  21     " 


x-^'K^'i*  ou^ht  to  have  stated  reports  made  upon  their  sanitary 
i.>..     r  >ca:e  Bojirds  of  Health  might  properly  undertake  the 
>  »  '^Liv-T  which  will  repay  investigation. 


CONSTRUCTION  OF  CHILDREN'S  HOS- 
PITALS, ETC. 


By  LINDLEY  JOKNSOK 


The  study  of  the  diseases  of  childr*en  has  oecupied  sn  eoospiciions  a 
platt^  >ritliiii  the  [mst  few  year??  tliat  the  advantages  of  sjiei^ial  institutions 
fcrthfir  trc^atment  are  coneetled  by  all 

Witlioiit  dLscussing  the  history  of  hospital  eonstriictioii,  I  shall  briefly 
ccmidiT  a  few  points  connected  with  the  general  design  which  i^liould  Ije 
tbe  features  recommending  all  plans  where  exf^ellencM?  in  ronstnietiun  and 
atilitr  are  sought  for.  From  the^e  jioints  the  plan  shoitld  develop  (1)  a 
Vltt-fideoted  site ;  (2)  properly  projRirtionecI  and  isolated  v^ards  ;  (3) central 
•Jmiaistrative  department ;  (4)  detacliKl  kitchen  and  water-t^h^set  bnilding.s, 
ttnts  the  kitchen  l)e  on  t!ie  top  Root  ;  (5)  cai'cfnl  study  of  heating  and 
vrntllalioa  et^nibined ;  (6)  sanitary  properties,  including  water-supply  and 
dispofld  of  all  w*a.ste  or  st^il  j  (7)  fire-proof  or  slow-buruing  construction, 
except  m  cottage  work, 

I  &bill  refer  more  particularly  to  the  planning  and  constniction  of 
■•pUla,  as  offering  a  better  Biit)jeet  for  tlie  treatment  of  these  more  im- 
P'WtMit  features ;  these  remarks,  with  the  mLMlitications  suiting  the  i^piire- 
i^ti,  may  be  etpially  applied  to  the  construction  of  as^ylums,  nurseries,  etc* 

SFTE. 

Tlie  location  of  a  hospital^  whether  city  or  suburban,  should  l>e  deter- 
ttwied  u|)on  only  after  a  most  exhaustive  examination  of  the  immediate 
••^Ju  surroundings  and  its  climate, 

CfTY. — One  Would  likely  imagine  that  a  hospital  would  be  best  sitnateil 
*'*tlH*ceatre  of  the  most  densely  populated  districts ;  yet  on  sanitary  grounds 
^i*«!*  not  to  1)6  reconimendttL 

It  ihould  be  locate<l  far  from  the  influence  of  neighboring  nuisances. 

"rnu«tbe  easy  of  access.     It  is  best  situattil  upnn  high  ground,  to  facili- 

r'^P  *<arfaoe-drain:ige.     It  should  ho  surruundetl  by  an  open  clear  space^  to 

^Ff  a  |»erraancnt  and  free  flow  of  pure  air  and  sunliglit,  with  an  ex- 

pwre  ftAvaitls  the  south.     The   grounds  ainnit  the   building  should   be 

teefully  laid  out  by  a  landscape  gardenerj  for  the  double  purpose  of  puri- 

40^ 
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Jig  the  air  and  aflbrdiiig  a  cheerful  outlook  for  the  patients.     A  comer 

natumlly  offers  the  greatest  chance  for  air  and  light. 

The  nature  of  the  subsoil  should  l>e  carefully  determiDed,  as  the  foot- 
ings of  the  waits  should  bear  uiKiii  a  good  bed  of  gravel,  sand^  or  rock; 
clay  is  bad  as  a  bottoui,  aod  may  cause  damp  walls  above,  resulting  often 
in  berious  trouble.  Wliere  the  masonry  of  outer  walls  is  laid  in  ordinar)" 
lime  mortar  in  jilace  of  eemeot,  the  evils  of  a  clay  soil  cannot  be  overrated. 
I  have  examined  walla  laid  under  such  eouditious,  and  have  seen  a  com- 
plete disintegration  of  the  mortar  to  a  considerable  distance  above  the  first- 
floor  joist8.  The  interstices  (xx^asioned  by  the  IcKjsening  of  the  mortar 
affoni  a  convenient  retreat  for  insects  of  all  kinds,  and  admit  dampness  and 
wet  from  without. 

In  making  a  selection  of  a  site  for  a  large  city  or  in  a  maonfaeturing 
town,  I  would  give  preference  to  a  site  in  the  south  or  wt^t  end,  where  the 
summer  breezes  are  less  likely  to  be  contaminated  by  the  foul  air  of  neglected 
roots  and  imperfect  sewers. 

CouNTKY, — If  a  site  Ix;  selected  in  the  countr}',  it  should  have  ample 
free  sjmee  on  all  sides.  There  should  lie  no  marehy  grounds  within  a 
reasonable  distance.  An  abundance  of  absolutely  pure  water  must  be  one 
condition  governing  the  choice  of  a  site,  and  it  will  often  [irove  a  serious 
question.  If  the  supply  be  drawn  from  wells,  there  are  two  pointij  of 
importance  to  be  determined  :  first,  that  the  water  be  of  the  pn>|>er  quality 
and  not  contaniinated  by  any  surface  drains  or  wastes ;  se<.'onclly,  that  the 
su[iply  be  sufficient  to  meet  the  demands  made  uj>on  it  in  the  autumn  fol- 
lowing a  dry  season  ;  a  practical  test  by  the  ajiplication  of  a  steam-pump  is 
the  surest  means  of  asc*ertaining  the  latter  point.  Where  running  water  can 
be  utilized  as  a  motive  powers  I  would  recommend  the  nse  of  a  wheel  or  ram 
for  foix'iug  the  water  to  the  tanks.  This  will  give  a  steady  flo\Vj  changing 
the  water  in  the  tanks  continuously,  thereby  reducing  the  temperature  and 
increasing  the  chances  of  a  pure  supply  ;  besides  which  it  atfords  an  excel- 
lent opportunity  to  cx)nstruct  a  cold  vault  for  the  keeping  of  milk,  butter, 
etc.,  of  great  value  to  most  country  hospitals, 

Tlie  location  should  be  elevatctl,  but  easy  of  ar-cess  by  means  of  carriage. 
A  site  to  the  south  or  west  of  a  large  city  is  pi'eferable  to  one  to  the  north 
or  east.     The  local  climate  should  lye  healtliy,  the  soil  dry  and  porous. 

The  Chirnrgieid  Society  of  Paris,  after  an  exhaustive  study  of  the 
subJL-^^t,  determined  **  that  only  small  hospitals  for  urgent  cases  and  those 
reipiirc^I  for  clinical  instruction  should  exist  within  the  city  limits,  and  that 
not  only  would  the  stilubrity  of  the  larger  hospitals  be  improveil  by  their 
extra-urban  ]iosition,  but  also  their  construction  would  be  rendertJ  more 
economical,  by  means  of  the  reduced  cost  of  land." 

PLAN, 

In  both  this  country  and  in  Euro|)e  the  **i>avilion  style"  of  Iiospital, 
whether  applied  to  large  or  small  buildings,  has  been  generally  reeognixed 
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of  SO  perfrt't  a  cireulatiun  of  air  and  light  with  the  same  isolation  frcitn  ti 
admi  Drat  rat  ive  bloek^  lessewing  thereby  the  danger  of  hospital  diseases. 

Ward, — ^Whether  the  pavilion,  corridor,  or  bloek  system  be  ailopte!!^ 
the  ward  should  \w  stiulicHl  us  an  hidepeiideut  feature.  The  rectangtik.^ 
warI  has  aiust  to  reeommeiid  it  as  regards  shajM\ 

Tile  aiva  must  be  in  proportion  to  the  floor-spaee  allottccl  to 
imtient,  varying,  of  eotu-si*,  with  the  eliniate  and  tlie  t»l>jeet  of  the  ho^j>il 
Aincjug  the  best-known  hospitals  tlie  allowance  [x^r  ImkI  of  flmir-sp 
varies  fnmi  about  seventy  to  one  luindred  and  thirty-eight  square  f^ 
The  new  HAtel-Dieu  allows  about  one  hundred  and  .seven  Sfjuare  feet,  a^.x:i(i 
the  results  liave  been  very  satisfactor)%  In  fever  hospitals,  or  in  wards  ^^^ 
Imd  surgieal  eases,  a  floor-space  of  two  hundred  square  feet  per  bed  may-  ^ 
requiretl.  The  proportion  of  floor-spaet;  and  cubic  ex>ntents  will  Ije  rc^^^u- 
lated  witli  iTfei-enee  to  the  sha\w  of  the  waixl,  the  system  of  heating  ^fc,  uj 
ventilation,  and  the  eondition  of  the  patients. 

The  length  of  a  ward,  to  oljtain  the  greatest  economy  in  serv'iee  ^.oifl 
convenience,  must  not  exeetxl  four  times  its  width.  The  width  must  mnof 
exeectl  thirty  fei't, — from  twenty-five  to  twenty-eight  feet  is  preferxi  i_^le, 
suiting  the  couditions.  The  height  of  wards  must  l>e  determineil  by  ^iit' 
required  cubic  rxuitents,  the  systera  of  iieating  and  ventilation,  antl  <:be 
climate.  Under  ordinary  conditions  in  this  climate  fifteen  or  sixteen  #^ft 
is  })  roper.  ■ 

There  nuist  be  windows  opjK)site  one  another  in  the  two  long  wa  ^1^. 
allowing  of  one  Ixfd  Ijetween  every  two  windows.     The  end  away  fmw  tfrJ^^ 
administrative  quarters    must  have  windows  opening  onto  a  verantla         ^* 
clear,  and  corner  doors  opening  into  jmssages,  with  cross-ventilation,  co^"*** 
neeting  at  one  corner  with  water-(*h.»set-urinals,  and  sloj>-hopper,  and  at  t^* — 
otlier  comer  with  bath,  sink,  and  basins.     The  doors  leading  into  the  \va^^ 
are  best  double,  that  one-half  may  l>e  bolte*!  for  ordinary  use.     A  trauso^^ 
above  is  desirable.     Tlie  windows  should  run  up  close  to  the  ceiling  an^ 
extend  down  within  tlirw  and  a  half  feet  of  the  floor.     Tliey  should  l^^      - 
lifting-sash,  with  hinged   transom  above,  and  the   frames  constructed  t*-^^ 
admit  of  double  Siish  in  winter.  ^^ 

Tlie  waixls  are  generally  thought  best  situated  with  the  longitudinal  ax^^^^ 
ruoniDg  north  and  south  ;  but  thei-e  are  thofte  who  take  exception  to  thisJ^ 
and  argue  tliat  expericnei?  has  j>roved  that  witli  the  longitudinal  axe  run--  ^^ 
niug  cast  and  west  the  summer  temjierature  is  nJuced  materially,  whlkr-^^*'^ 
the  g<xxl  results  obtained  by  exposure  to  the  winter  sun  are  not  lessened  '^ 
Naturally,  these  conditions  will  be  governed  more  or  less  by  the  latitude  ir^^  ^ 
which  we  build,  Care  should  be  taken  in  locating  the  work  to  run  th^^^ 
wards  so  that  the  two  longer  walls  shall  have  a  daily  exposure  to  the  sua 
This  should  \w  iwii-ticularly  observed  in  hospitals  for  women  or  childnei 
The  wards  should  be  parallel,  or  nearly  so,  and  the  distance  apart  shoidi^^ 
not  1k^  less  than  twice  the  height  of  the  pavilion. 

Large  w^ards  are  generally  more  healthy  and  comimratively  less  ex 
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r  thun  the  smaller  one's.  Ahpiit  thirty  bc^ls  is  eoiisidercc]  tlio  most  satis- 
[>ry  numbiT  iu  e%'ery  respect  for  geueral  hospitals.  Each  pavilion  should 
Bist  of  two  gitories,  with  a  basemeot  lx4ou%  Tliere  is  often  necessity 
the  construction  of  pavilions  of  greater  height  than  two  storieSj  mom 
licubirly  in  large  cities,  nhei^e  the  gn^nnd  rannot  always  Ije  sccnrtxl 
extcndiug  horizontally,  and  there  may  l>e  e<"nnoniy  in  building  to  a 
Ise^it  of  four  or  five  stories.  In  the  conntr>'  or  at  the  sea-shore,  where 
CBiiall  «T>ttage  Iiospitals  are  desiretl,  it  ^^'ill  l>e  found  often  best  and  clieajM:«t 
cini!<tnict  them  of  but  one  story. 
ADiUNLSTRATiON  DEPARTMENT* — The  ceutml  block  should  ooDtaiu  all 
n^quireoients  of  the  a<l  ministration  department,  sa<h  as  nuiws'  quaiters, 
amitttie-room,  operating-room,  single  wards  wheix.*  it  is  not  [wssible  to 
»o4iHc  ihem,  an  easy  staircase  to  upper  floors,  kitchen  and  scullery,  etc., 
— -^^'hich  are  best  detat^ied,  or  located  in 
^^^  top  flooi% — a  good  lift  service  for 
X^^o/ffin/  /oim,a  dispensary,  watern^loset 
I  iittths  for  the  uurses,  patient's  room, 
**^ultiiig-r«>ora,  etc.  The  engine-room, 
■Mry^aud  dead-house  are  bestdetachal 
flistant.  The  sick-wards  must  be 
^"ssiible,  yet  well  iitcparated.  The  main 
'^^JliJiee,  1ml I,  stairway,  and  cross-corri- 
mti8t  be  well  lighteii 
This  block  may  l>e  three  or  four 
^t^ies  in  height ;  and  I  would  strfingly 

putting  the  kitchen  department  on  the  tup  floor,  freeing  the 
^€r  floori  from  any  poseiibility  of  annoyance  therefrum. 


FiQ.  G. 


Faulty  Isolation  of  ward  Annex. 


Fio.  7. 


Fio.  8. 


B.     VLRANDAS 

8S  coeotea 
.     V/Af<Ofi 


Proper  lnolatiau  of  wtrd  unticx. 


The  location  and  isolation  of  the  ward  (Figs.  6,  7,  and  8),  water-closet, 
•^  fiaths  ai'e  sufliciently  explaimxl  in  the  cuts  of  ward  ends.  Their  con- 
•Action  and  details  will  be  explaintM^l   under  the  heading  of  pluiiibiug, 


Hkatiko  anp  Ventilation". — The  heating  and  ventilation  of  a  general 
wfcpita!  offer  the  most  difficult  pnjblem  tu  Ik»  sidv^l,^ — a  jioint,  to<i,  of  e<|nal 
*K|x*rtauLv  with  the  plumbing  and  dminage.     They  are  inse^^wirable  from  a 


^-■•^^ 


—  :_      ~  ."-•••-  -•--   !ir*i:  ii>r  a  system  of  hot  air,  hot  water, 
— .       :-■'    :    u:i:  i^:*l  in  the  vent  i  hit  ion. 
__  -L:       I-  :r  .ix:  are  bv  (1)  open  fireplaees  and  ?itove8, 

-  :      .    _T-i    ::  ::>:-  north  of  Euro[>e),  (3)  the  <^hjri- 
•j_      „  -  ^    ::.  n  rl  ::^»i)e,  (4)  the  h(»t-air  fiinia«%  (5)  hot- 

.      -*      -'        .:•"-•:.   ►>)  sti^am  heating,  direct  and  indirect. 

:::_       --    l.-    ^'..  ::  is  doubtful  whether  other  than  ojx?n 

—  -■^■-  '•  rj.Hlf  heater,  could  be  used,  on  account  of 

•_  ■-.  ••  >r  :ind  the  maintenance.     AVhen  they  are 

-  :.     -.    :.'■    e  taken  to  introduw  an  ample  supj)ly  of 
;.         .     ^   -  iirh^t  with  the  radiating  surfact^s  In'fore  it 

'       -niT.^i  as  s4Min  as  it  has  perfornuHl  its  duty, 

-.-     .    <■  •■  s    nianufacture<l  to  niwt  this  nc*-*!,  the 

•  .:  -  :t.'  snu»ke  in  a  pipe  inside  of  anotluT  flue 

^    :  :he  building,  and  c»onnected  horizi»ntally 

-^  -^  ^   ..    .-  z^a^  the  floor,  from  which  the  foul  air  is 

•  :    r=!  .';;.  iviling-ventilation  may  also  be  intro- 

•  .     -  r  vi'.I  Iv  most  desirable. 

:.    .  ;.-.•  :-  -vr-  nuist,  however,  enlarge  our  plant,  and 

^.  :  -  :    meet  with  the  gn'atest  favor.     The  two 

.   :     !::      much  to  re<x)mmend  them. 

^  -.■.::.  ?  lUint  is  somewhat  greater   than  that  of 

^  -        .     .     •  :il  is  less.      The  grrat  advantage  in   hot 

-     :.     .   '..  «".':rji:e  tire  will  pnxluce  a  circulation  and  a 

.  '.   -  '  'J  "'.il  longtT  after  the  fire  is  drawn. 

^  -       >    ::i:  ri'.o  temiH^rature  is  more  quickly  raiseil, 

..    ^   -.-.  r.  '■<  iKWSsjiry  the  result  is  l)etter,  1  iM'lieve. 

^  _  ..  .       .  \    •  :'/a:  may  l)e  uscxl  for  other  purposes  :  it, 

_    .  ^    ..-..  ^:>;rvision  than  other  forms  of  heating.    A 

..     ...  '-•^  :>:;uing  is  more  desirable  in  any  event, 

^    .    .      ..>..■-:    J  cX{x>s<.il  positions  and  the  indiri-t't  heat 

:  -■  sc:ra  of  heating,  we  have  to  consi<lcr  its 

.  ^    .    -iv^n  trem  above,  conducted  in  a  aM  flue 

""  "  .  ,  t/o  h«iter.     From  the  heater  it  is  run 

,    .  .  >*;   r^y.x  1k)X  horizontally  from  the  boiler  to 

^'  ■^ranches  which  arc  run  to  the  base 

.    -  ?     *  r.uliatoi's  are  hnatal,  enclostxl  within 

-.  ^  ,>-■  AT  rises  in  the  flue  ])rovidwl  fi)r  it  to 

.  way  into  the  wanl  above  the  line  of 

*  ;.■>  and  registers  must  be  large  enough 

.^— ^-  i  :  without  the  inconvenience  of  a  rush. 

,.  ^    .<-•  hvat-flues  mav  lx»  introductn:!  to  ad- 
^.    •'!   "'^  "■    ^  •  ■  ^*  ...     *  .    . 

^.T- r-:  *-^l  ventilation  to  secure  satistaetoiy 
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ressitB  IS  sucli  a  complex  one,  involving  siieli  a  thorongli  familiarity  with 
the  laws  of  raechanit-s,  that  the  responsibility  of  it8  profjer  s<:)lntion  should 
\)e  placed  u|K>n  an  expert,  and  the  plans  ni^>dified  to  meet  his  reriuirement^. 
Il  h  of  ecpial  importance  with  the  question  of  plumbiug  and  drainage,  and 
likely  to  prov^e  more  difiienlt  of  eohition. 

The  outlets  for  foul  air  should  be  just  off  the  floor,  and  of  carefnlly- 
Btudied  dimensions*  They  are  run  in  flues  to  the  basement  floor,  connet^ted 
wiih  a  horizontal  duct  and  leil  to  a  large  vertical  htiated  flue,  l>y  means  of 
which  the  foul  air  fin<ls  its  c^scape  above  the  building.  Where  the  engine- 
faou!^  is  L>eated  outside^  the  foul  air  is  best  ruD  to  it  and  the  smoke-flue 
utilized,  A  fan  may  Ik*  recpiireil  for  the  extraction  of  the  foul  air.  Ex- 
haust registers  should  l>e  providt^l  also  near  the  ceiling,  for  j^ummer  venti- 
lation. Where  direct  radiation  is  used,  the  radiators  may  generally  be 
placed  against  the  outer  walls,  immediatiJy  i)eknv  the  windowa. 

pLU3tBiNG,  Draixaoe,  ETC, — ^Tlie  waitl  water-closeti?,  urinala,  sink, 
sloj^hopper,  tub,  and  basins  should  be  collected  in  extensions  at  the  extreme 
outer  corner  of  the  wards  and  separated  from  the  wards  by  a  narrow  pas- 
fiBge  having  a  cross-draught.  This  shotild  under  no  circumstances  be 
omitted.  These  annexes  should  have  windt>ws  iu  tiii^»e  walls  at  least.  The 
floor  should  be  tiled  and  all  the  fixtures  exposed. 

Sanitary  appliances  and  plum!>ers'  supplies  are  being  so  constantly  im- 
proved that  what  one  may  rcHjommend  to-day  is  likely  to  l)e  discardeil  to 
'■**orrow.    The  entire  question  of  plumbing  and  drainage,  more  particularly 
^^^  dis|x>sal  of  sewage,  is  unsolved  and  unsatisfactory,  and  I  l>€'lieve  a  few 
J^^ars  will  introduce  radical  changeis  which  must  prove  lieneflcial.     No  one 
'^'^itli  the  proper  sense  of  smell  or  taste  will  hesitate  to  doubt  the  benefit  of 
"^ving  a  lot  of  soil-wclls  about  the  propeily,  trusting  to  water-seals  to  ex- 
*^^ude  from  his  house  the  deadly  gases  generated,  which  often  have  no  means 
^^^  «3cape  except  through  these  very  traps.     Then  the  question  of  water- 
^*Jpply  must  be  considered  in  connection  with  the  soil.     It  may  l>e  t^ken 
*"^tii  a  w^ell  three  hundix*d  feet  dc^'p  and  at  the  same  distance*  fmm  the 
**^^«e6t  soil-well,  and  yet  it  may  drain  the  soil-well  of  every  drop  of  liquid 
*^>i^l.     Where  w^e  are  enabled  to  enjoy  the  privileges  of  a  city  sewer,  we 
^^ft^ai  congratulate  ourselves,  but  without  reason.    It  neetis  btit  the  simj>]est 
^^^^JoinatioD  of  our  surroundings  to  realize  wliat  fearful  disadvantage  we 
^*Vt?  under  when  we  make  that  fatal  sewer  connection  and  incur  the  re- 
^P>ousibilities  that  must  follow.     We  have,  in  addition  to  the  danger  in- 
^^^rred  by  running  our  soil-pipes  and  trusting  to  Imps,  our  wastes  from  all 
^txxksjCtc.,  which  must  find  the  same  outlet  a^d  increase  thereby  the  numlier 
^^    Ijossible  escaiie-pa^^sages  for  sewer  gas,  from  either  a  defective  trap, 
^v-a|Hjrated  seal,  or  siphonage. 

But  a  fer  greater  and  more  general  evil  in  connection  with  the  sewer  is 

^Uc  contamination  of  the  fresh-air  supply,    AVhen  in-doors  we  practically  live 

^lK>n  the  air  draw^n  from  either  the  front  or  rear  pavement,  possibly  within 

^ht  £eet  of  a  sewer  inlet  tliat  may  be  mnk  with  poison  ;  there  are  certainly 
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within  a  stone's  throw  half  a  dozen  »uch  inlets,  whieb  are  bound  under 
certain  eonditiuns  tu  rob  us  of  anything  like  pure  air.  But,  not  c^ontent 
with  this  form  of  impurity^  we  run  this  air  direct  to  our  heaters,  develop 
all  the  impurities  it  contains,  and  then  distribute  it  lavishly  tbrouj^hout  our 
houses,  imagining  we  have  done  our  duty.  With  our  jireseut  system  of 
city  sewage  it  should  be  made  a  eriminal  otience  to  take  the  fresh -air- 
supply  except  from  the  top  of  the  building,  whence  an  extra  brick  flue 
shtjuld  c^arry  it  to  the  heater. 

The  water-clftsets  shuuld  Ije  siphon  closets,  with  seat-vent  and  flnshing- 
tanks.  The  tub  may  Im*  iron  enami'lled,  the  jsl op-hopper  of  porcelain.  The 
8oil-pi|x;  must  lie  extra  heavy  iron,  with  the  joints  calked  and  leaded,  and 
extendtM^i  iuU  size  al>ove  the  roof.  It  should  run  down  and  be  exteudijd 
through  the  Ijascineut  wall  ten  feet  in  the  direction  of  the  well,  where  it  may 
connect  with  a  heavy  glazed  and  vitritied  terra-cotta  pipe  run  to  the  wx4L 
Thi:^  pij>e  should  have  a  running  trap  close  to  the  well,  with  a  fresh-air 
iult  t  on  the  house  side  of  the  trap.  Ail  waste  from  sinks,  tubs,  etc.,  should 
run  into  a  grease-trap  built  of  brick  and  cement,  and  the  overflow  run  into 
a  set>arate  well.  Anti-siplion  pijx^s  should  be  pr^ividiHl  for  all  6xtures, 
The  seat-vent  from  the  water-closet  should  run  into  a  warm  flue,  lu  city 
work  we  naturally  connect  witJi  the  sewer,  and  have  to  trust  to  a  system  of 
traps  tiw  a|)t  to  be  defec»tive  from  one  cause  or  another. 

CoNSTUTTTioN* — ^Thc  usual  form  of  eonst ruction  not  only  in  hospitals, 
etc.,  but  in  nearly  every  class  of  building,  is  m  nKHeally  defective  that  I 
wnsh  to  call  {Mirticular  attention  to  it.  I  refiT  particularly  to  the  construc- 
tion of  the  flooi*s, 

I  will  take  for  example  the  floors  iu  a  pavilion^  say  thirty  feet  by 
one  hundred  and  twenty  feet,  of  tw^o  stories  in  height  above  a  basement, 
When.»  a  fiix»-i>riK>f  eonstructit>u  is  not  usetl,  the  joists  are  likely  three*  by 
twelve  inches,  spaced  about  twelve  inches  apart,  scaled  below*  with  lath  and 
plaster,  and  covered  above  with  one  or  two  thicknesses  of  floor-lxjards. 
Here  we  have  in  the  three  floors  a  sealed  space  of  over  nine  thousand  cubic 
ftvt,  to  colle*'t  all  manner  of  impurities.  If  well  constructed,  it  is  practi- 
cally air-tight^  causing  dry-rot  iu  the  timl>ers. 

The  construction  of  the  roof  offers  generally  the  same  objection.  This 
is  nut  an  imaginary  danger,  as  the  statistics  will  show  where  the  origin  of 
firen  has  Ix^eu  investigates! ;  and  this  cause  t^n  doubtless  l>e  extended  to  such 
fi.res  as  have  Ictl  too  little  to  investigate. 

Why  not  eui|>lny  mill  r-oustruction  ?  The  oist  is  greater,  but  by  no 
mejius  proporlionately  to  the  additional  safety  secured,  jxirticularly  in  those 
buildings  where  children  or  the  sick  are  sheltered.  By  referriug  to  the 
accomjiauying  sketches  of  the  two  floors  {Fig.  9),  the  ordinary  and  the  mill 
oonstruction,  a  fair  comparison  may  be  made  of  their  relative  atlvantages. 

The  siiacing  of  the  girders  can  be  reduced  or  increased,  suiting  the 
floor- weiglit  allowed  for.     The  entire  building  so  constructed  w^ould  not 
er  a  s^vace  of  six  cubic  inches  not  opc*D  to  the  air  and  an  examinatic 
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QQOg  iLereUy  the  clanger  of  disease,  vermin,  and  fire.  Where  mill  con- 
fitnietion  is  used,  the  wood  should  not  be  filled,  oiled,  or  varnished  until 
all  moisture  has  evajx>rated. 


Fio.  9. 


li^rdhtoodi 


OrdliiBjy  flcxir. 


-  'A'^Hk  n3*%^oQ«i 


MlU-constructtid  flcwr. 

The  outer  walls  should  he  constructed  of  stone  or  brick  :  the  latter  is 

t**^femble*     Hollow   walls  I  should   recommend  as  a  precaution  agniust 

^**tupnes»,  and  to  d[sj>ense  with  furrin|j^  strips,  though  I  should  also  advifte 

I    ^•jjlMilting  tlie  floor  of  the  basement  and  running  a  layer  of*  asjihalt  up  and 

^** trough  the  baaement-walL     The  trendies  shonld  be  filled  in  with  a  gravel 

^■^•^  maiy  soil  that  will  not  retain  moisture.     (Fig.  10,) 

^"^         The  inner  partitions  are  best  built  of  holli*w  bricks  :  they  are  ligbt^ 

^*>>t>roof,  strong,  anil  rerpiire  nu  hith  Ibr  plastering. 

The  main  stairs  should  be  constructed  of  stone  and  iron  and  made  fire- 
l^t>xif.  In  the  ward  floors  I  should  a<lvise  narrow  white-oak  boards,  bees- 
^^ajted  and  jjolished. 

The  treatment  of  walls  and  ceilings  has  ever  l>ccn  a  souree  of  trouble 
Vol.  I  v.— 27 
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aiiil  dispute.  I  Wliove  a  soapstone  finish  the  be§t,  reuderiog  the  wall 
hartl  and  practically  impervious  to  the  germs  of  disease.  This  I  thiuk 
prefemble  to  the  coiij^^triiction  in  use  in  many  German  hospitals,  where  ihe 
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a*T 


^r^^ 


C«iw«,wiT 


^T^^lV^^S 


il^ 


inner  linings  of  walls  are  torn  out  about  onoe  a  year  and  renewed,  necesa- 
tating  the  disuse  of  the  wanl^— a  good  feature  in  itself,  but  a  great  inoon- 
venience  and  expense, — and  creating  tlie  circulation  of  a  great  amount  of 
dirt  and  impurities. 

ASYLUMS,  SPECIAL   HOSPITALS,   ETC. 

Country  sites  for  asylums  are  always  preferable  to  city  sites,  since  they 
afford  an  opportunity  for  surrounding  the  buildings  with  grounds  where  the 
inmates  may  find  work. 

The  main  features  which  I  have  alluded  to  in  connection  with  the  con- 
struction of  countr}-^  hospitals  may  l>e  ec^ually  applied  in  the  construction 
of  asylums. 

There  is  not  the  same  necessity,  however,  for  the  isolation  of  wards  or 
ward-annexes  that  exists  in  the  former.  Sepamte  and  single  wards  are, 
neveitheless,  indiiSf>en sable  for  violent  rases,  and  the  walls  in  such  cases  must 
be  padded.  All  ward  windows  must  be  securely  guaixled  with  iron  sashes 
or  bars.  The  ward  gnartlian  should  have  a  day-room  commanding  the 
ward  over  which  he  has  supervision. 

CoN^VALESC'EXT  HOSPITALS. — There  is  a  geucnil  want  of  hospitals  or 
homes  w^here  patients  may  be  removed  from  a  general  lios{>ital  Ijelbre  being 
in  condition  to  return  home,  wliere  oflben  the  poorer  classes  ai-e  subject  to 
the  drawbiieks  of  defet^tive  sauitar)'  eonstruetion,  poor  foo<l,  and  insufficient 
heating. 

This  should  differ  chiefly  from  the  general  hospital  in  its  inci*eased 
facilities  for  the  jecreation  of  the  patients.  Enclosed  promenades,  larger 
day-riMiras,  etc.,  shouhl  Ix*  providLiI,  and  for  the  general  interior  arrange- 
ments a  more  home-like  effect  shoidd  Ix?  studied  than  is  common  to  the 
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general  kcepital.  The  building  ropresc^nttKl  in  the  aocorapanying  sketch 
(Ftaie  I.,  Fig.  11)  is  suit>ecl  to  ttie  at'comimxlation  of  ahout  twenty  IhxIs, 
unle^  the  upper  floor  be  re(|nireil  for  mlditional  amall  or  siDgle  wartls.  A 
tximmoii  day-room  is  sufficient,  and  it  must  have  a  eheerfnl  outlook*  A 
snaall  di^peiisary  c^hoyld  be  coniieetetl  with  the  building,  partienlarly  if  in 
tlie  caQiitnr\  There  is  no  objection  to  the  oonstmction  of  two^iovy  pavilions 
if  ttdditioua!  l>ec)s  be  rB|airecL 

Probably  the  best  buildings  of  the  class  are  those  about  Paris,  notably 
at  Vincenncss. 

BiEXPAiBAXCE, — A  mopt  adminible  t}"pe  of  building  for  charitable 
pttrposcs  is  the  fitaliU^senient  de  Bienfaisanct^  inangiu-atcxl  in  France  by 
Dr.  Gibcrt,  and  very  ably  illustrated  ancl  descrilxKl  in  a  publication  of 
Dr.  A.  Foville,  published  in  Paris,  1888,  "  Les  Nouvelles  Institutions  do 
Bienfaisance."  These  institutions  were  first  inaugurattxl  in  1875,  since 
wheu  <^thers  have  been  foundal,  extending  their  efiarity  to  a  wider  field. 
They  now  aftbitl  free  trtetment  and  fi^ee  i^medies  for  all  children  who  are 
in  oonJition  tu  go  to  and  from  th(>  institution.  They  furnish  to  those  food, 
mediciDe^,  baths  of  every  desi-riptiou,  massage  treatment,  gymnastic  e.xer- 
waeeA,  and  in  feet  all  that  is  likely  to  assist  in  the  development  of  crippled 
body, — physical  or  mental ;  and  they  have  done  mi  inc-alculable  amount  of 
good  Ui  the  children  of  the  poor,  who  woidd  be  denied  in  their  homes  the 
mBGcamtry  food  and  niedicinc^s  and  wlio  t^ould  not  aUbrd  to  give  up  their 
dmc  eotirely  to  husjiital  treatment, — just  that  class  who  are  ill,  yet  al>out, 
and  too  iKior  to  seek  advice.  In  s^ime  of  these  institutions  the  treatoieut 
aod  mediciuej*  are  furnished  fi^ee,  while  in  otliei^s  a  nominal  charge  is  made. 
The  medicines  ave  generally  supplied  the  sujierintendent  at  a  reduced  rate, 
and  rtiodittil  assistaa*x.*  is  often  vcJuntwreil. 

C4rrTAOE  H<iest*rrALs. — Cottiige  htjsjiitals,  whether  for  the  shore  or  the 
iBOttntiuiis,  offer  the  arehitt^'t  8<.unewhat  moi-e  latitude  for  the  development 
of  imlividual  tuste  without  in  any  way  sacrificing  the  features  to  be  most 
ODDidilcred.     (Fig.  12.) 

They  are  often  built  of  fninie  or  lialf  timber  with  shingled  roofs,  where 
a  gouil  combination  of  cohjrs  and  materials  will  hnid  to  the  structure  a 
picuiresc|ue  etfect.  (Plate  XL,  Fig.  i:i.)  Porelies  or  balconies  must  te 
prorkhd,  and  projecting  bays  and  gablt^  can  1h3  introducetl,  helping  tlie 
elevation  witli  bold  shadows  and  gooil  sky-lines. 

Being  constructed  often  witliout  wllurs,  ojien  fire|ilaces  are  indisj>ensable, 
aOAhltug  a  feature  to  ijc  made  i>r  the  ehinineys*  Mill  construction  is  not 
likely  to  be  considered  in  their  design,  owing  to  the  additional  cost  and  the 
tight  walls,  which  would  scant  ly  justify  such  ajm-entnittd  weights.  The 
fhtm  sliotdd  contain  single  and  diiulile  wards,  and  wanls  where  eight  or 
tao  coukl  be  treated.  They  may  be  heated  by  stoves,  in  which  case  an 
abnndftnt  flow  of  fresh  air  must  be  introduce*!  around  the  radiating  surfaces, 
Tlia  ttnoke  should  lie  carried  oft'  in  an  iron  pi|>e  enclosed  in  a  large  brick 
tmif  into  which  the  foul-air-duet  must  empty. 
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A*  :ii»»  r»»a-5ii«>nr  the  drainage  and  the  water-supply  are  likely  to  offer 
nan'-  Im-T^tfik.-.  Where  n«i  sewerage  system  is  in  use,  we  must  resort 
r:icicr  :«.  1  wiell-di&chan^«  taking  care  to  locate  it  as  distant  as  possible 

Fio.  12. 


N.  NURSCS   ROOM 

O.   OPERATING  .. 

P.  PORCH  tNCuoaco  IN  ^ttrnrtm 

D.   DISPCN3ARV 

NA-NURSf^  BLO  ROOM 

W    WARDS 

K   DAY  ROOM 

C.  coMMrrrcE  room 

A.  V/.C  ANNEX 


CVttage  Hwpital    Twelve  Beds. 

«H.ui   ill  -nj»^»lv-woll2s  or  we  must  run  it  off  to  sea  in  iron  pipes  beyond 
\  .*    fiiv       1*1  ihl*  event  I  should  ixx^omniend  ^seeking  the  advice  of  a  local 

»  I  :ie  ^-tt-cihor^*  a  st>ti-exjx>sui'e  is  so  desirable  that  there  seems  to 
V  »ui  iiv  *>iH».tieal  vomeral  arrangement  of  the  different  cottages, — ^that 
>^  lUu  lU  *  >iK'uld  all  liave  the  same  exi)osure,  with  the  administration 
.,^.>ft,t  :•  sK-  vvuttw  i^ Plate  III.,  Fig.  14.)  The  most  serious  drawback 
s,..  I  iKS  s  'hv*  vllrtieulty  of  securing  an  iHronomical  and  effective  system 
MK-  i.i'\'u  Ji  v.-U'iA'ts*  AVe  must  dei^nd  chiefly  ui>on  a  natural  ventila- 
i^:o*  iti.t^  *e  ;ci»  to  the  exiKMist^  of  coiniwting  all  the  cottages  with  an 
,»^t  v^.vuiixi  iUvi  A\l  to  a  flue  when*  artificial  vent  is  prcxluced. 

v^.'X  H.*  *i  ♦i\iui\^  may  W  ventilated  by  the  introduction  of  a  gas-jet 

j^  ^B<^   V  .4  -tuw  b«t  it  is  an  imi)erfe(!t  form  of  ventilation. 

^^  X"   iK  .x^iia^i^"^  Jit^*  Kntitwl  around  a  common  centre  (Plate  IV.,  Fig. 

,   (Ai    "v^^s^  *««>  vv«\-%*nieutly  tKvui>y  the  centre  si)ace,  where  a  flue  may 

^   ^*  %^x  ••♦^'^  ^^^'^  ^^***  *'^*"'  ^*"'  ^"^^  *'^^*  smoke  from  boiler  or  kitchen 

■^_.,^>cw     ^Kx^  H^Hiru  vwtipy  one  axe.     Either  i)lau,  however,  will  admit 

.    .  ^«M«vR^xtv  .v4uO*aatk»u^ 
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Where  it  is  intended  to  provide  separately  for  the  treatment  of  different 
diseases,  such  as  measles,  diphtheria,  scarlet  fever,  etc.  (Plate  V.,  Fig.  16), 
the  construction  of  cottages  around  a  common  centre  has  much  to  recom- 
mend it.  It  insures  a  better  separation,  with  an  economy  of  service.  In 
this  cuse,  however,  I  believe  the  water-closets,  etc.,  are  best  located  at  the 
ends  of  each  cottage,  and  the  plat  of  ground  lying  between  the  cottages 
should  be  crossed  with  connecting,  covered  passage-ways  that  may  be 
enclosed  in  winter. 

The  first  floor  of  such  cottages  built  without  a  cellar  below  must  be 
kept  up  three  feet  above  tlie  ground,  and  extra  precautions  are  required  to 
ventilate  this  space  and  secure  a  dry  floor.  The  walls  should  be  back- 
plastered.  The  exterior  face  of  walls  may  be  boarded,  shingled,  or  pebble- 
dashed,  with  cross-timbers  showing. 

The  roofs  are  best  covered  with  shingles.  A  cedar  shingle  exposed  to 
the  salt  air  will  soon  obtain  a  silvery  effect  which  is  very  good. 

The  whole  effect  may  be  treated  economically,  and  the  result  be  creditar- 
ble  to  the  designer  and  an  attraction  to  the  neighborhood. 


JUYEMLE  CRIME,  AND  PUBLIC  METHODS  OF 
PREVENTION  AND  RECLAMATION. 


By  J.  PEECY  KEATING,  Esq. 


The  capacity  to  commit  crime  presupposes  the  consciousness  of  moral 
obligation.  This  sense,  which  we  call  conscience,  is  a  primitive  conception 
and  prior  to  all  reasoning  and  experience.  The  occasion  of  its  exercise 
or  application  is  man's  conduct ;  and  by  conduct  is  meant  not  the  blind 
obedience  to  organic  propensity,  but  a  course  of  action  viewed  through  the 
power  of  abstraction  as  a  means  to  an  end.  The  capability  of  such  appli- 
cation forms  the  measure  of  responsibility,  and  to  such  responsibility  there- 
fore are  requisite  first  the  concept  itself,  then  the  intellectual  capacity  which 
brings  the  jmrticular  act  to  the  test  of  conscience,  and  lastly  the  perfect 
eiiuiiH>iso  of  the  volitional  faculty  which  permits  of  entire  freedom  of 

Now,  the  intollcetual  faculty,  or  power  of  forming  abstract  ideas,  is  of 
gmdual  dovelopment,  deix^ndent  upon  the  organism  and  in  particular  its 
iu^rht^t  dovolopnient  the  nervous  system,  which,  |K)ssessing  in  the  beginning 
ti  wrtain  latent  aipacity,  gradually  develops  in  conformity  with  such  capacity, 
Hssistixl  and  dinvtoil  by  habitual  exercise  occasioned  by  the  experience 
dorivxxl  tivm  the  senses.  It  becomes,  therefore,  a  question  of  importance 
iu  tho  donmiu  of  criminal  jurisprudence  to  ascertain  at  what  time  of  life 
Uto  dovolopment  has  rt^ached  such  a  stage  as  to  raise  the  presumption  of 
ctiutiual  oaparity. 

rho  Konmus,  acting  upon  the  ancient  belief  of  philosophers  that  the 
huuuut  oiyiuiism  undergoes  a  complete  change  every  seven  years,  marked 
ihc  v\»inploti\>u  of  the  first  of  such  |>eriods  as  the  age  of  discretion.  Jus- 
vuuau  t\\i\l  the  jigi*  of  puberty  at  fourteen  years  in  males  and  twelve  years 
\u  tviuaU's ;  and  in  the  matter  of  responsibility  those  who  were  nearer  in- 
iAiK'\  ihau  puU^rty,  or  IkOow  ten  and  a  half  in  males  and  nine  and  a  half 
)u  icuiaUvs  woix*  divnunl  incapable  of  committing  crime.  With  those  who 
\kv  IV  iKHiivr  pulvrty  than  infancy  there  was  a  presumption  of  incapacity, 
-uiiXsvi  u»  Iv  ivbutteil  by  contrary  proof,  acc»ording  to  the  maxim  malitia 
xM^',.'%tfr  Mutan ;  and  oven  where  the  })resumption  was  overcome,  a  lighter 
iisia.AiuiKia  vuui  intliotiil  than  ui)on  adults.     The  Saxons  established  twelve 
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jreai^ikstbe  age  of  poasiljle  discretion,  and  from  this  to  fonrtron  responsi- 
bility dqiended  ujxm  natural  ea]>acity.  By  tlie  cijinraon  law  of  Germany 
fiwrteen  is  the  age  of  discn^tion.  By  the  Austrian  code  responsibility 
biigbsat  ten,  and  an  offence  committed  by  one  under  foniteen  is  jmnisheti 
like  an  infraction  of  a  jKjlit^  re^^ulatifm.  The  age  of  responsibility  begins 
iflSjiUDat  nine,  but  punisfiment  is  mitigateil  below  the  age  of  eighteen.^ 

The  common  law  of  Englaml,  as  adniinistert^  there  and  in  the  United 

Suites  (exa*pt  in  such  States  as  have  altered  the  rule  by  statute),  following 

tk'  dvil  or  Roman  law,  regards  seven  years  as  the  age  of  discrretion,  Ijt^low 

whiod  tlje  child  is  legally  incapable  of  oonimitting  crime.     Between  seven 

U         ind  fourteen  the  presumption  is  in  favor  of  innocence,  which  may  be  over- 

'        conitf  by  proof  of  t^pacity  to  undei'staud  the  nature  of  the  act.     This 

i  capadty,  as  Blackstone  mys^  "  is  not  so  much  mc^asured  by  years  as  by  the 

^^    itKC^  of  the  delinquent's  understanding,  and  is  to  l>e  determined  by  the 

^m     jm  omler  the  evidence  in  view  of  all  the  ciixamistances ;"  and  it  has 

H^     been  held  in   Massachusetts  aud  South  Carolina  that  if  the  capacity  be 

^H   Aovrn  by,  or  even  inferred  from,  the  circunixStances,  it  is  not  Deeessary  to 

^P    Aow  actual  knowledge  by  the  child  of  the  unlawfulness  of  the  act,  out- 

H     iMe  tlie  facts  of  the  offence  itself,  for  in  such  case  it  may  be  presumed. 

H     Tlieeiact  criterion  of  l^al  oijiacity,  however,  has  been  of  late  years  ques- 

^     tiooed  by  text-writers,^  with  the  result,  as  it  would  seem,  of  affecting  the 

tp»cml  trend  of  modern  decisions  in  fav^or  of  the  child.  For,  while  the 
^'WJclasjon  to  l>e  deduced  from  the  earlier  castas  establishes  as  the  test  the 
^''Vrapability,  as  Lonl  Hale  puts  it,  of  dis<H?rniiig  l>etwecn  gCMxl  and  evil, 
^  'ater  tendency  would  si'ciu  to  be  to  refjuire  a  knowkxlge  or  cai^acity  to 
*^dertond  the  act  as  a  thing  forbidden  by  the  law  under  a  |)cnalty,  and  the 
'*'"ity  of  the  child  to  regulate  his  conduct  aceoitlingty.  As  indicative  of 
^^^  a  change  it  may  l>e  notcnl  that  the  law  of  Texas,  as  inter]>reted  by  the 
^^*t8  of  tJaat  State,  rtM^jniR^s  pvfmf  of  knowledge  by  the  cliild  of  his  legal 
nsibility,  and  the  same  is  the  rule  in  Kentucky  and  Alabama  inde- 
cent of  statute ;  though,  indeed,  it  haii  bwn  held  in  Texas  that  the  dis- 
Hient  required  liy  the  statute  may  \k'  gatherer  1  frcmi  the  circnmstau^^^es 
®<lucation,  habits  of  life,  geneml  character,  aud  oftentimes  the  circura- 
conne<*teil  with  the  offentt*  charged. 
The  naturf*  of  the  evidence  nec<^s,«ary  to  overcome  the  presumption  of 
^**ocen(5e  is  likewise  tlie  subject  of  criticism.  Thus,  to  the  cases  cited  by 
**ta<skslone  of  convictions  of  children  of  ten,  nine,  and  even  eight  years  of 
^B^  for  murder,  the  objection  has  l)een  raised  that  the  pnieesses  of  tlie 
^^fiiiil  mind  were  judged  by  subsecjuent  acts  indicating  a  realization  of  the 
irml  nature  of  the  atrt  after  the  consequeiu'cs  wei*t^  perceived,  though 
b  acta  afford  no  hjgical  inferenw  that  the  child  undei*stiHxl  the  nature  of 
^^  crime  at  the  rnonicnt  of  committing  it.     Despite  these  c<jn  side  rat  ions, 


1  Set*  1  GrtH'n's  rrirninrtl  Law  Rep-ort??- 
'  See  Austin '»  Jurisprudence*,  section  26. 
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however,  there  b  no  reason  why,  even  at  tln\4  day,  wliere  the  ooramon  Imi 
is  in  vogue  aud  the  presumption  h  ovcreonie^  a  ehild  of  seven  years  of  igt  i 
should  not  be  cx:>nvieted  of  a  capital  offence  and  executed  accordingly,  unless, 
iudctn],  puhlic  npininu  shuukl  in  tlie  particular  case  interfere  to  mitigate 
the  ri^or  of  a  law  that  htii^  outlived  tlie  age  which  gave  it  birth.  It  t^ 
believed  that  the  youngest  j^erson  ever  executed  for  crime  was  a  bi»y  namecA 
Deau^  between  eight  and  nine  years  of  age,  who  in  1029  was  found  guilty- 
of  burning  two  l>arns  at  Windsor,* 

Where  the  caramon  law  has  l>ccn  altered  by  statute  in  the  diflTem^^k 
States  of  the  Union,  the  age  of  discretion  varies.     Thus,  in  Illinois  it  ^S^ 
ten  yeai*s;  in  New  York,  under  tlie  Penal  Oxie  of  1884,  it  is  twelve;  vl     -Q 
Texas  it  is  nine,  and  the  in\*siunption  expires  at  thirteen. 

With  I'esjx^ct  to  the  proof  necessary  to  overcome  the  presumption  o-^^f 
innocence,  it  is  an  old  axiom  that  it  varies  in  intensity  with  the  tender 
of  years ;  but  this  must  be  taken  with  the  qualihtmtion  that,  as  the  le 
offences  which  usually  come  within  the  clause  of  mala  prohibita  do  not  ■ 
violently  shfjck  tlie  moral  sense  and  are  not  therefore  so  readily  recogniz 
as  a  violation  of  duty  as  are  the  higher  otfeut^^,  the  proof  of  goill  '  y 
knowledge  should  Ix.*  well  supported. 

The  presumption  of  innwence  at  common  law  between  the  ages  of  eev^^^o 
and  fourteen  ^vas  originally  adoptetl  hifavorcfn  vitw  in  case  of  capital  crim  ^tm 
only,  but  gradually  became  applicable  to  all  felonies  and  ni isdemetmors  t^iJr 
%vhich  an  infant  was  punished.     But  it  may  l>e  here  noted  that,  while  t^ftnc 
piTsimiptiou  might  Ije  overer»me,  it  did  not  always  follow  that  the  same 
punishment  appliwl  to  infants  as  to  adults;  and  lieiTiu  the  w^isdora  of  f>^«Jf 
day  is  apimrent  in  the  distinction  betweeji  the  treatment  of  children  and  itiat 
f)f  adults  for  crimes  to  which  we  shall  prcst^ntly  have  CKX?asion  to  refer.      I' 
iuiaucy  is  set  up  as  a  delenet*,  it  must  Ixi  proved  by  competent  evidei*^"^^ 
Oitlinarily  the  experienci*  of  medicml  ex{>erts  is  admissible  to  prove  age,  t>**  I 
it  must  Ix*  acxx>mpanicd  by  facts  on  which  the  opinioo  is  based^  and  it  o**) 
Ije  generally  infernil  from  tlie  cin^uni stances. 

As  to  a  child's  confession  of  his  own  guilt,  while  the  utmost  caut*^^ 
and  cirenmsj>et^tion  are  imposed  in  admitting  it,  it  has  none  the  leas  b^^^^ 
held  that  he  may  Ix^  convictiK;!  on  it,  **  The  cajwicity  to  commit  crifi^^^ 
says  a  learned  English  judge,  **  necessarily  supposes  the  capacity  to  couf^ 
it."  Therefore,  in  New  Jersey  in  1828  a  boy  of  twelve  years  was 
victed  of  mu trier  on  his  own  confession  and  was  executed.  It  has 
held,  however,  in  tlie  same  State,  that  the  mere  naktnl  confession  and*^Pl_ 
ported  by  other  evidence  is  not  sufficient.  Confessions,  of  course,  may 
exeludtMl  on  the  groinid  of  inij>roper  inducement,  such  as  threats,  etc; 
an  admonition  or  a  warning  neeti  not  be  so  construed.  The  eommaiMl  c»i 
pareut  will  not  justify  the  criminal  act  uf  a  child  done  in  pursnanoe  of 
unless  discretiijn  is  wanting,  or  the  child  acted  under  restraint. 


^  SiiQ  Law  Kc$iKirU  (N.  S.),  6. 


JtnTENTT.E   CTlOrE, 


425 


Id  the  case  of  mpe  the  ouiiiniun  law  prisuiiies  the  infant  under  fourteen 

ajmble  of  cfunmiiting  it*     This  jiresu  nipt  ion  is  finnidtHl  un  iniputonce 

L   jatlier  tlmn  on  want  of  discretion,  and  evidence  is  not  udmiji^ible  to  rebut  it, 

B  And  so  be  caBnot  be  winvieted  of  an  assault  with  intent  to  coram  it  rape, 

H  though,  if  he  aid  in  the  commissitjn  i*f  the  oftenee  and  exhibit  an   rntelli' 

^geot  evil  purpose,  he  may  be  convicteHii  a*^  principal  in  the  second  degree. 

The  presumption  of  impottvnce  was  estaljlishcK.!  in  /(trorern  riim^  rape  being 

in  early  times,  as  it  is  now  in  many  of  our  States,  punishal>le  witli  death. 

And  therefore  in  Miu^sarhn setts,  even  though  the  presumption  of  im|>otence 

atill  exists,  it  is  held  that  if  there  be  proof  of  puljerty  the  offender  may  Ije 

convicted  of  ati  assault  with  intent  to  eomnu't  m|M.\  on  the  ground  that  the 

prc*sumption  .shunld  not  be  applieil  to  an  inferior  ofient^e  the  pnni^lnncnt  of 

wbich  is  not  death.     But  failing  proof  of  pobeity  in  such  case,  the  oilendcr 

can  be  coDvieted  only  ni'  assault  and  t>attery. 

In  some  of  the  Uniti-d  States^  such  as  Ohio  and  New  York,  the  rule  of 
the  c^jramon  law  that  the  presnmption  oi'  impotence  cannot  be  rebutted 
ttuder  fourteen  has  bc^^n  ix^pudiated,  for  the  reason  that  the  genei*al  con- 
ditions upon  which  it  is  based  do  not  exist  in  this  conntrVj  owing  to  tlie 
liferent  circumstanctrs  of  climate,  mixtui*e  of  races,  and  habits  of  life.  And 
^Torth  Carolina  it  has  lieen  held  that  oven  though  the  ctmimon-law  rule 
iifeuiis,  and  the  offender  cannot  thei'efore  Ije  punishwl  capitally,  neverthe- 
\  where  the  intent  is  manifest  he  is  subject  to  indictment  and  should  be 
made  an  example  of  by  the  utmost  punishment  which  the  law  permits, 

jVs  the  law  establishes  the  age  below  which  the  male  is  presumed  to  be 
incapable  of  rape,  so  it  fixes  the  jvcriixl  l»elow  which  the  female  is  presumed 
to  bo  incapable  of  consent.  At  common  law  the  age  of  conM'nt  is  twelve 
yearn  In  England  it  is  further  provided  by  statute  tliat  between  twelve 
Ukd  thirteen  the  consent  of  the  female  only  rednees  the  maivs  crime  from 
feloay  to  misdemeanor  In  our  States  the  age  varies.  Thus,  in  Pcnnsyl- 
v^atiia  it  IS  sixtetm,  but  if  the  jury  find  the  girl  under  that  age  const^nttd, 
*iid  is  not  a  woman  of  good  repute,  the  otfeuce  is  fornication  only,  and  the 
*ociis?ed  IS  acquitted  of  felonious  rajK*. 

But  while  the  fact  of  the  female  Ix^ing  under  the  established  age  of  con- 
sent fixes  the  crime  in  the  adult^  it  <l<x*s  not,  of  course,  overcome  the  pre- 
•iiinption  of  impotence  or  want  of  dis<Tetion,  as  the  ca'^e  may  be,  if  the 
lender  be  under  the  ^e  of  fourteen  ;  and,  therefore,  in  an  English  ease 
whfli^  a  girl  of  nine  innocently  consented  to  commerce  with  some  boys,  the 
^^Urt  refused  to  sustain  a  efmviction  lor  assault,  the  presumption  not  being 
•^V(?nx)me.  It  is  also  held  that  tlie  patient  may  be  convictetl  of  an  unnat- 
*^  crime  tliough  the  agent  be  under  fourteen. 

An  infant  may  apjiear  in  a  criminal  prost*cution  and  defend  himself  in 
P^fsoD  or  by  attorney,  and  it  is  error  to  assign  him  a  guardian  as  is  done 
*^  civil  cases.  If  an  infant  under  seven  is  given  in  custody  on  charge  of 
*"*n\\  an  ai^tion  for  false  imprisonment  will  lie  ;  and  whei'e  a  minor  is  ira- 
P'l^oocd  imder  an  illegsd  st^ntentT  the  prv>]>er  remetly  is  by  halieas  corpus. 
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PUBLIC   METHODS   OF    PKEVENTION   AND  RECLAMATION. 

The  treatment  of  the  deliofjueot  and  deijendent  classes  in  general,  with 
a  view  to  the  prevention  of  crime  areording  to  seicntitie  principles,  involves 
the  question  how  far  altered  circnmstances  and  ct>nditions  may  iniiueiioe 
character  and  conduct.  Thisqnestion,  carrier!  to  ks  uhinuite  issue,  involves 
the  old  controversy  between  detenniuism  and  free  will;  and,  while  such 
consideration  is  beyi^nd  the  scojx'  of  our  present  iuqitiry,  a  brief  reference 
to  tlic  attitude  of  st'icntrlic  thunght  on  the  snbject  niav  not  be  out  of  place. 
Let  it  Ix*  understtMxlj  liowever,  tlmt,  iu  discussing  theories,  any  ap|>arent 
inconsistency  with  revcaletl  rcIif»:i<Mi  tan  only  argtie  a  defect  in  the  thcx)ry, 
fur  it  is  the  writer's  hunihle  In-licf  that  science  is  but  the  handmaid  of 
religion,  and  that  its  final  and  culminating  conclusions  will  be  the  vindica- 
tion of  rcvchitiou  by  the  processes  of  hiinum  thought,  so  far,  indeed,  as  the 
finite  mind  is  permitted  to  coutcmplate  eternal  truth. 

Natiu^l  science,  having  no  means  ofascertaiuiug  or  explaining  theessenoei 
of  things,  deals  with  i>henoniena  aluue.  Within  such  limits  mind  is  viewed 
as  a  force  or  priuciple  of  activity  liix'ratcd  in  the  exercise  of  the  functions  of 
the  oi-gauism,  and,  as  such,  cunditiontil  upon  the  projier  adjustment  uf  such 
organism.  Now,  this  organism  in  its  origin  and  development  is  subject  to 
the  universal  physical  laws  of  cause  and  cttbct,  and  herein  the  speculations 
of  the  evohitionist  have  traced,  within  a  compamtively  recent  |K?riixl,  the 
general  outlines  of  a  most  wondrous  design.  This  tbeor>^  no  longer  r^^gards 
tlie  human  organism  aufl  its  fnuetiuu,  chararter,  as  the  chance  oftspriug 
of  imnietliate  cin:"umstautvs,  but  as  tlic  pmduct  of  an  evolution  cuntrulletl 
by  a  long  line  of  circumstances  extending  from  the  piTseJit  moment  back 
through  asc>endiug  generations  to  the  very  origin  of  the  race,  effecting  mod- 
ificatious  all  along  the  iiue,  which,  becoming  ui-gauic  by  the  mysterious 
]>rinciple  of  differentiation  and  integration,  arc  transmitted  by  descent.  In 
other  words,  the  law  of  evolution  or  reprtxluction,  while  preserv^tng  the 
tyi)e,  is  dej>endent  on  the  envinumient  fur  effecting,  and  on  the  heredity  for 
transmitting,  the  uiodifications  by  wliich  the  species  are  distiuguishcd. 

Carried  to  its  extreme,  this  tbe^iry  regards  every  act,  whether  of  the 
pliysical,  the  mental,  or  the  moral  order,  as  the  inevitable  consequence  of  such 
factors.  Morality  in  its  ordinary  acccjitauce  is  a  myth,  crime  being  either 
tlie  protluct  of  disease  or  the  result  of  lack  of  development  of  tlie  imrticular 
nerve-centre,  since,  a^  Mandshy  says,  nutn  rauuot  evade  tlie  tyranny  of  his 
orgauizatirnu  Under  sucli  a  view,  will  is  but  the  aggregate  of  feelings 
and  ideas  at  the  time  existing  and  predetermined  by  exi>eriences,  and  the 
moral  sense  is  converted  into  the  altruistic  teudtnity,  a  necessary  outi_x>iue 
of  the  social  state  and  condition  of  nuiu's  existeutn?,  in  the  absence  of  which 
the  rat^'  won  Id  jx^rish. 

In  tlic  light  of  the  more  ixx-ent  scientific  tlieories,  however,  such  con- 
elusions  would  secern  to  Ix^  not  altogether  satisfactory.     Beneath  the  physic 
oi^nism  and  the  forces  which  are  lilx'ratud  in  the  exercise  of  its  ftmctioi 
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'  distribation  of  which  is  from  moment  to  moment  caiis^ed  hy  surh  pre- 


drtcniitn^  < 


nil 


iditi 


rtiiiij  philt.>sf>i>hr 


organism  ami  envinioing  coiiditiani^^ 

^nm*u  manifest  ati  iii(k'|.K'udeut  gi^rm  of  jwrsouality  or  proper  spontaneity 
arhich  tiiini«cends  the  power  of  uatiiml  scienee  to  explain,*  The  Dake 
mf  XTg\%  ill  his  "  Rei^n  of  Law/*  while  claiining  that  man's  will  is 
inljiti-t  to  law  in  the  sense  that  it  must  act  only  on  motives,  admits  that 
Mmung  the  motives  presenk'tl  he  has  a  selecting  power.  "  He  ean,  as  it 
wem,  stand  ont  from  among  thenij — look  down  from  above  them, — t^'omijare 
'  tbem  among  each  other  and  bring  them  to  tlie  test  of  eonseienee"  (p.  tKHl), 

■  This  fivtidom  from  compulsion  it  is,  perliaps,  which  leads  Prof.  Fiske  to 
H  ifisert-  tliat  the  present  scientific  state  of  k no wknlge  warrants  a  return  to 
H  the  tbeon^  of  Plato,  which  views  the  soni  as  a  spiritual  snbstanee  incarnated 
H    b perishable  forms  of  matter.     Herbert  SfKMicer,  wliile  adopting  the  deter- 

■  miiiiitic  view,  recognizes,  nevertheless,  an  miexplainable  independent  entity, 
H  then  be  says,  "  The  aggregate  of  feelings  and  ideas  eonstitnting  the  mental 
H  I,  have  not  in  themselves  the  principle  of  cohesion  holding  them  together 
H  i*  a  whole,  but  the  I  which  continuously  survives  as  the  subject  of  these 
^  changing  states  is  that  portion  of  the  unknowable  power  which  is  stat- 
ically conditioned  in  spLHial  nervous  structures  pervadcHl  by  a  dynaniieally 
^ditionc"tl  portion  of  the  unknowable  power  tailed  energy."^  And  Prof. 
^oki%  of  the  Royal  Society,  if  w6  are  to  awept  the  current  re|R>rt  of  a 
w*turB  recently  delivertH:!  by  him^  reganls  the  pn)cess  of  thought  and  of 
wfegeoerally  as  the  result  of  interaction  between  an  individualized  funda- 

Dtal  energy  and  the  organism.     This  view  would  stvm  to  aeeoi'd  with 

of  Mr.  Spencer,  though,  of  course,  nnee  such   fundamental  energy  is 

"ojittnl,  there  is  no  knowing  how  far  it  controls  the  development  of*  the 

^IgJUiijeatfon  in  its  every  aspect* 

^^    i^or  the  puqioses  of  our  inrpiiry^  bnwever,  ever}'  schmd  of  thought 

^T^^ld  se>em  to  occupy  a  common  ground  in  admitting  in  tlie  normal  indi- 

^*ial,  fir^t,  the  primitive  ooneeption  we  call  conscience,  however  derived, 

^^^1  the  presence  of  wdiich  is  the  basis  of  responsibility ;  and,  second,  the 

^^^Je^t^ity  of  a  strict  regulation  of  coJiduct  in  olnHlience  to  its  pro[>er  dictates 

^fleiiiug  either  tlie  individual  hirast^lf  or  the  society  of  which  he  forms 

.     But  this  conscience  so  re^'ognized  is  retlucible  to  one  or  tw-o  truths 

must  general  character,  and,  while  these*  truths  lie  at  the  very  root  of 

si4*tion  ami  conduct,  they  form  indeed  hut  a  small  part  of  our  moral 

Gniftc<l  uiMin  them,  as  the  result  of  ex]M:'rience  and  the  means  to 

end  Mfbicli  tiiey  point  out,  is  the  variable  elenient  into  which  enter  all 

*^  idms,  judgments,  habits,  reeollei^tions,  passions,  sentinieuts^  and  preju- 

iH^es.  aiwl,  as  this  is  the  result  of  envircmment,  so  it  may  be  eontrolletl  and 

utvc-leth    Herein,  then,  lies  the  value  of  etlutation,  that  it  ofFcj-s  an  envinm- 

^'^^'it  which  will  assist  the  healthy  development  of  every  order  of  njan's 


>  Ribot^s  HeTedily,  p.  842. 

*  Principle*  of  Paychology,  p.  fiOi. 


«  Destiny  of  Man,  p.  42. 
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natnrp, — the  pliysk'ul,  for  th*:'  piirjxjse  of  establishing  that  ecjtiilibrium  of 
physicul  force,  eciitriot^  in  the  nervouB  system,  w  hieh  promotes  not   onl 
correct  pro(x*ssf^  of  thought,  but  also  the  fullest  exercise  of  the  inhibit4>i 
faculties  communly  rtilletl  streu^tli  of  will  ;   ami  the  mental   und    moral j 
with  a  view  to  the  free  Ui^t*  and  developmeot  of  the  power  of  right  reaciort 
properly  direeti^l,  c*s]:>ecially  in  its  application  to  conduct.  I 

These  considerations  a*s  applied  to  the  treatment  of  crime  have  contribJ 
iited  in  revolutionizing  the  meth^xls  in  vogue  only  a  century  since.  Forj 
while  formerly  the  sole  luixle  of  repressing  crime  was  by  pnnishing  tbd 
offender,  our  present  system  goes  to  the  root  of  the  evil  by  anticipating  aD4 
piT'ventirig  it.  As  applitnl  to  the  yonng,  such  system  lays  elaim  to  iKxniHal 
considcmtiou,  not  only  because  tlie  cliild  is  helpless  and  in  no  wise  acxi^ouiit* 
able  (under  any  view)  lor  tlie  conditions  and  circumstances  surrounding 
him,  but  l>efwise,  not  having  attainiil  the  full  growth  to  which  his  oi-ganisni 
is  susceptible,  his  development  is  tJie  more  subject  to  euvironing  influencesu 
As  a  necessary  corollaiy  to  such  eonclnsions,  the  State,  in  whom  as  cust4>»l 
dian  of  public  order  the  iK>wer  to  repress  crime  is  hxlged,  has  acrpiircd  t> 
clearer  knowledge  <>f  its  own  obligations  in  tins  respect,  as  extending  even* 
to  the  endowment  of  all  its  meniljcrs  with  such  qualifieatious  as  are  co«i*i 
mensurate  with  their  civil  duties,  esixx-ially  where  those  uium  whom  the! 
same  obligation  primarily  rests,  thrtmgh  force  of  cin-uni stances  or  negle*»t,i 
fail  to  discharge  it ;  and  tliis,  too,  witliout  in  any  manner  trenching  on  th^ 
duties  of  the  individual  or  the  spirit  of  private  benevolence  upon  which) 
all  work  springing  from  the  s<:mial  relation  must  necx-ssarily  de|>end.  | 

The  subject,  there foit^,  c^anuot  be  concludeil  even  upon  this  curs^jry  view* 
without  a  pixssing  reference  to  the  mformatory  and  preventive  measures  of| 
tlic  peritxl,  thitugh,  amid  tlu'  iuninnerahle  featur^^s  which  characterize  publioJ 
iiiteix?st  in  tlie  subjwt,  we  can  do  no  more  tlian  glance  at  such  as  ajiply  to) 
the  public  institutions,  considered  apart  from  the  legislation  toncliing  that 
condition  and  treatment  of  minors  in  private  life. 

And  tii-st  in  the  otxler  of  importance  we  may  note  the  separation  of, 
delinquent  and  dependent  cliiklrcn  fnim  adult  eriminals  by  removing  them: 
from  the  con  tarn  inating  influeuct*  of  prisons  and  poor-houses,  a  chaogJ 
which  at  this  tlay  stH-ms  so  obviously  necessary  that  one  cannot  bnt  wondei 
that  it  should  have  bet*n  of  sueh  recent  origin,  Tliis  step  was  followed  hy 
the  sejmration  of  delinquent  fn>in  dep<?ndent  children,  for  the  sake  not  only 
of  preventing  the  inonil  contamination  of  the  innoa^nt  by  p^i-sonal  contaci 
with  the  criminal,  but  alstj  of  preserving  tliat  st^lf-respect  which  is  apt  to  be 
obscured  by  the  absence  of  any  distinction  between  misfortune  and  crimQa| 
Reforniatory  Wi>rk  is  likewise  ocxrjisionally  acconipauic<l  or  preceded  by  C5er^ 
tain  correctional  ft^jitures  intended  to  impress  upon  the  cliild  the  scrionsneaaj 
of  his  offence.  Hence  the  origin  of  State  industrial  schools,  as  distinJ 
gnisheil  from  reformatories.  But  it  must  be  here*  observed  that  l>elow  ai 
certain  age  the  offence  paitakes  so  little  of  the  nature  of  crime,  by  reasoal 
of  the  immaturity  of  years,  that  n<j  such  distinction  is  applicable,  and  the 
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■  W^diifltrial  school  is  therefore  a  pirjper  plai-c*  for  the  nilprit  ;  wliilo,  uu  tlie 
hftnd,  vicious  and  iueorrigible  children,  though   iiuroiivioteil  of  any 
rticalar  offence,  may  with  l>etter  results  Iw?  elated  among  subjects  of 
iKttorr  work.     And,  iuasmueh  as  the  eoIllnlii?^iou  of  the  overt  act  \s 
;irilv  onlv  the  natural  result  of  evil  eour^es.  tlie  true  criterion  to  Ije 
allowed  in  marking  the  separation  ^vould  s<.i*m  to  hm  not  so  much  the 
as  the  chanit*ter  of  the  individual* 

adaption  of  the  iudetertniuate  sentence,  too,  was  a  foi\»gone  eonelu- 
ioil  when  the  real  objec't  of  tlie  treatment  of  juveniles  came  to  lie  fairly 
^Endertrtood.  That  a  child  shouki  Imve  the  advantage  of  ftoperi<ir  stirr^iuud- 
ivtgs  and  opportunities  lor  self-irnprovenient  only  for  such  term  lus  might 
lie  deemed  commenftumte  with  tlie  seriousnes^s  of  his  offence  is  irrational. 
Hence  iu  mieh  Staie.s  as  have  iuangumted  a  thorough  system  the  term  of 
ccititrol  by  tlie  State  authorities  is  general ly  extendeil  to  such  |jericjd  as 
oSefH  siiuie  guamnttH?  of  Inture  goixl  conduct.  In  tlie  matter  of  mere  pi*e- 
Tentjve  work  this  period  may  exttynd  from  the  earliest  age  after  weaning 
Ofitil  the  attainment  of  capacity  to  mm  a  living,^ — usually  abiut  sixteen, 
though  it  may  last  till  twenty-one*  With  rcsiK^'t  to  ndormatory  i.»r  eor- 
■edkmal  work,  if  any  hard-and-fast  line  is  at  all  j)racticable,  the  age  of 
tm-dn*  is  pcrha|>s  a^  low  as  can  l>e  fixed  ujHjn,  having  regard  t(*  the  dis- 
rifKtion,  On  the  other  hand,  tiic  age  of  sixteen  has  Ix^eu  thouglit  to  be 
tile  limit  beyond  which  the  inHuenc<*s  of  reformatory  w^ork  so  greatly 
,  and  the  liability  of  the  culprit  to  exert  a  banefid  influents  on  the 
inmate*  ^*  increases,  that  in  txMtain  eomnnmitie*^ — England,  for 
exaiajje — no  youth  is  admittcnl  to  a  reformatory  aln*ve  that  age,  though, 
^^  emirswi,  sueJi  limit  of  admission  does  not  affect  the  period  of  his  stay 
*^  Admitted  prior  to  that  age.  It  has  been  suggestt-^l  in  tliis  country  that 
^«**rr*  is  great  nwd  fur  a  I'eformatory  for  juvenile  offenders  Ix'twecn  sixteen 
*tid  twenty-one,  where  a  severer  discipline  wuuhi  serve  to  deter  and  punish 
^^*•^tel^  offences;  and  the  suggt\stiou  is  wrtainly  impnrtaut  w^hen  we  cnn- 
'•^er  the  chances  of  refonn  even  at  such  age  which  might  be  thm^vn  away 
contact  with  hanlened  criminals.  The  Reformatory  at  Huntingdon, 
^**Hs)dvania,  i^upportt^I  by  the  State^  is  intended  to  eup|>ly  this  want. 
*^^  onutrol  by  tiic  State,  however,  whit^li  attaches  to  minors  under  such 
*^ditimi«  is  not  ixmfined  to  institution  life» — a  jRUut  to  w^hich  we  shall 
'"^^•itiuily  advert. 

The  enstotly  of  the  eliild  by  the  State  involves,  of  course,  the  forfeiture 

tlin  [ian^nt*s  right  to  the  same.     This  jumit  has  been  fully  testc*<J  in  the 

of  this  eonntry,  wherein  the  objectitm  was  formerly  raisetl  that  to 

finp  a  child  without  trial  and  mnviction   is  opposed  to  the  Dcx4aratitin 

*    I%hts,      It  was  adjudged,  however,  that  such  right  undoul)tt^lly  exists, 

**^  the  ground  that  the  pericnl  of  infancy  is  a  periixl  of  custody,  and,  where 

"^  [mreat  fails  in  his  custotly  to  secure  the  welfare  of  the  child,  the  State 

*'*  inilnty  txaind,  in  the  same  interest  as  well  as  for  the  protection  of  society, 

^"  suliititut*^  it. 
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But,  while  such  right  of  tlie  jjareut  is  forfeited,  his  obligat 
not  I>e  tlieroby  dischargeil,  Ifst,   iodced^  he  should   jirofit  by  tSe" 
a^Hsistawce  in  riddiDg  himself  of  the  eare  of  his  otfsprtng,  and  loise  sight  of 
his  due  share  of  respousibility  for  his  oftspriug^s  misfortune  or  evil-doitkg^ 
Tills  principle  is  of  the  utmost  iniportauw,  and  indeed  its  strict  enfor^i^ 
nient  may  Ix*  regarded  as  one  ui'  the  essential   features  of  work  of  tlji^ 
character*     The  subjei't,  it  must  be  confessed,  has  not  as  yet  received     if^ 
due  share  of  attentiou.     In  the  Uniti^l  States  it  is  for  the  most  jjart  ov*c?r- 
looketh     In  Euglaud  the  pireut  is  obligwl  under  j>enalties  to  contribute  t^ 
the  support  of  the  child  wiiile  in  the  institution,  or  to  undergo  a  cert^iji 
amount  of  work  or  even  punishment  if  the  cireumstanees  demand.     Tlig 
prt^eriljetl  anion nt  is  live  por  cent,  of  the  biinlen  ;  but  the  returns  &fac»^ 
so  small  an  average  of  eontribution  as  to  warrant  t!ie  complaint  that    the 
law  has  not  served  the  purjx>se  in  view,  or  that  the  parent's  responsibilitj 
has  not  been  sufficiently  brought  home  to  him. 

Another  great  step  which  characterizes  the  methods  of  our  day  is  the 
recognition  of  the  value  of  private  zeal  as  an  aid  and  stimulus  to  the  etifeo 
tive  a<xx)mjtiisiinient  uf  public  work  of  this  character,  substitutmg  us    it 
does  a  pure  motive  and  unflagging  interest  for  the  routine  superiutCDdence 
of  paid  officials.     And  this  fact  natumlly  leads  to  the  question  wlietlier 
the  State  cannot  do  its  part  better,  so  tar  as  institutions  are  coni!«?ruedp 
by  assisting    institutions  of  private   origin,  than   by  establishing   iustitii- 
tions  of  its  own.     It  run  not,  indeed,  be  denied  that  the  latter,  l^eing  uectsi^ 
rily  of  a  non-sectarian  character,  must  give  less  prominence  thau   it* 
"importance  demands  to  the  religious  featmx*  of  sncli  work,  which  is    so 
essential  to  its  succ^^s.     The  olyection   has  been   ad\auced   against  sti*-''* 
private  institutions  in  this  country  that  where  paid  per  capita  they  ^^ 
tcmptc<b  for  the  sake  of  the  State  eontribution,  to  retain  the  child  witl^io 
t\m  institution  tor  a  longer  [>eriod  than  his  interest  and  that  of  the  St^^ 
will  warrant;  and  the  sectarian  institutions  of  New  York  are  instai»<?^» 
wdere  the  number  of  iuuiates  has  increased  to  an  enormous  exteut.     B^*^ 
if  tlie  increase  may  be  attributed  to  such  causes,  the  defect  w^ould  seeD»^   ^ 
lie  in  the  absence  of  such  State  sui)ervision  as  would  secure  the  discb**-**?'* 
or  placing  out  of  the  child  at  as  early  a  day  as  ijossible.    The  system  wo*"*^ 
well  in  Enghmd,  where  the  industrial  and  refi>rmatory  schools  are  for 
iiifist  part  of  voluntary  origin,  and  iu  many  csises  under  seetariau  rule,   ^^ 
where  the  most  rigid  system  of  State  supervision  and  control  acts  as  a  ^^^*^    | 
guanl  against  any  such  eontittgencies.     Tlie  Royal  Commission  apjKiit* 
in  1882  to  examine  into  and  rcpott  upon  the  system  there  in  vogue  strata  -fe^^^ 
depnx^tes  any  effort  to  prevent  religious  sisterhoods  and  brotherhoods  ''""^l^aB 
carrying  on  such  schmils  on  an  equality  as  regards  government  aid  ^^^     , 
the  machinery  of  a  %^olnntary  <x)mmittee  and  paid  su])erinteudeoce ;   ^"^  ,, 
Mr.  Tallack,  in  his  excellent  work  **  Penological  and  Fn-ventive  Prineipl*^^ 
(Ijondon,  1889),  i-emarks  that  "it  may  justly  be  deemetl  matter  for  g^*^*^ 
reflection  and  surprise  that  comparatively  so  little  pminiueuoe  has  b^^ 


JUVKXILE  CRHfE; 


431 


I  to  iiich  systems  of  populai"  ediu^tiou  as  involve  the  traiQing  of  chil- 

both  to  self-siipp>rtiiig  iiidustry  and  amid  those  liannoiiious  iiiflu- 

of  piety  which  are  fLh^terf^l  mainly  Ijy  dotinniinatiijnal  scho^jls,  vvliere 

popiU  are  surroiioded  by  arrangementH  and  |>ersoiis  adapted  simulta- 

to  guard   ttieir   liWily  M'  (H>n.scien(t'  and   to   prevent   their  faith 

ng  needlessly  assailed  by  jarring  criticLsras  or  by  infidelity  or  iniaioral 

^s«»iitami  nation/' 

Whatever  differenees  of  opinion  exist,  however,  as  to  denominational 
^^tsfides,  it  cannot  Ix*  denied  tliat  the  management  of  piddie  estabUshmeuts 
«^i^  the  kiod  by  men?  elective  Ixidies  is  the  least  effieient,  n<jt  only  liecause  of 
"^Mimr  uatial  lack  of  the  proper  spirit  animating  such  work,  but  also  because 
orf*  tlie   possible  interfereiiw  of  political   eonsiderations  in   their  .^^Icfjtion, 

t^*" — ^y  invulving  wmstant  change  of  pei^jns  and  of  ptjiicy. 
In  Euglatid  after  eighteen  months'  residence  the  child  may,  with  his 
■pt,  be*  placed  out  on  license  with   trustwortliy  persons,  such  license  to 
ftvocable  by  the  managers  in  tlicir  discretion ;  and  this  leads  to  the  e^>n- 
■iiSiliimitiii  of  one  of  the  most  important  features  of  prevailing  methods.    The 
^mnnily  group  is  the  bai^is  and  the  mainspring  of  man's  affwtions  and  em<j- 
^40S)^     Hen(*e  the  artificial  environment  whereby  it  is  hoiHxl  kv  form  char- 
ifcut^rr  should  imitate  or  prcjvide  tlie  family  life  as  far  as  practicable.     Hueh 
^Ottdnsioii  has  letl  to  tlie  adoption  of  what  is  known  as  the  **  cottage  sys- 
tuctwP  in  institutional  life,  wliereby  the  imnates  are  bnFken  up  into  groups 
I  ciwmbiiDg  m  nearly  as  i>isi^il>Ie  the  fatnily,  and,  what  is  even  mom  im{x^r- 
^uit»  to  the  **  placing-out  system/'  so  calle<l,  whereby  institution  life  is  sub- 
tftitiited  aa  soon  as  may  be  by  aetnal  family  life,  accompanial,  of  emtrse,  by 
•OGh  oontinuing  su|x*r vision  as  is  niiwle  ncccssti ry  in  the  absence  of  those 
p»JWital  ti€«  which  strangers  can  seldnm  supply. 

h  would  cK<»upy  nii>rc  than  the  allottcnl  space  to  dwell  on  the  sjK^^ial 

dwuWerjstics  of  each  system*     8offic*e  it  to  s^iy  that  the  **  ctjttage  system/* 

Mm   QQQipared  with  the  congregate  systems  iu  institutions,  tends  Iietter  to 

P*^i6rve  the  individuality  of  the  child  and  permit  of  |KTsonal  supervision 

^^'^^r  «ch  one.     It^  jKissibilities  may  Ik-  illustmttxl  in  the  worIs  id'  I>ug*lale 

'      Tlie  Juke^'^)  when  he  says,  *''  It  enables  the  rnanat'ers,  bv  careful  selection 

*     Icmperaments  and  dispr^sitions  which  shall  healthfully  retic-t  on  each 

T^**^t*,  to  segregate  those  who  suffer  fruni  the  same  deficiencies,  so  that  the 

^^^fec!!te  of  one  shall  not  become  a  dem(*raliziitg  example  to  the  n3St,  and 

^^   iSToup  such   natures  as  present  well-organiz*Hl   habits'  s<i  as  to  l>et*ome 

^^'^'Uplars  to  those  wln»  lark  those  sptn-ial  habits,  tin  is  to  c^mst^icmsly  or- 

®^^iaBe  by  artificial  means  an  environjui-ut  in  wbitb  thf  snljjetrts  tbeniselves 

^^U  beoome  instruments  for  each  other^s  regeneration/' 

With  regard  to  the  **  placing-out  system/'  it  must  Vx*  observtxl  that  it 

•^  not  wIkiUv  do  away  with  institution  lite,  tlie  latter  still  holding  its 

Wane  in  sinking  as  a  tein|Himry  shelter  until  homes  c!an  be  provideil,  and 

^8*a  pbu^  of  prcjmrfitory  tmim'utr  ujider  such  diwipline  as  may  pave 

^wajr  for  the  reception  of  the  child  in  flie  well-oitlen»d  family  to  which 
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he  raav  be  introcluced.  There  are  mses  alsti  whei-c,  bv  rea»:>n  of  uauBually  _ 
vicious  t4?mperameut,  the  neecwsity  for  puni^shment  presents  itself  in  order  fl 
U)  reduce  tfie  culprit  to  a  sense  of  his  erime,  and  where,  tlierefore,  it  would 
be  unsafe  and  injudicious  to  iutrtxluce  liira  to  the  freedom  of  family  life. 
But  with  these  exceptions  institiitiun  life  h  to  be  depi*ecated,  lu  that  it 
affords  a  false  enviroumGut  and  fosters  dependency,  which  is  the  rev^erse  of 
wliat  is  intended  in  such  wc^rk.  As  to  the  '*  placing-out  system/*  tiie  best 
methcKi  is  that  which  pm%  id*^  for  no  conii>ensation  on  either  side,  or,  ia 
other  woi"ds,  a  system  of  adoption,  as  calling  into  play  the  affections  upon 
which  St*  much  dcpMids.  A]*pivnticcship  has  l)cen  oljjtK'ted  to,  in  that  the 
cJnldrcn  niv  not  so  prepariHl  !iy  previous  discipline  and  edut^tion  as  to 
insui*e  their  contentment,  and  that  the  money-getting  spirit  may  induce  the 
persons  U*  whom  they  aiv  apprenticed  to  neglect  their  religions  and  secular 
education  and  even  their  com f bit. 

We  have  said,  however,  that  State  supervision  is  neoessary  to  the  stux^^ss 
of  such  system^  ancl  in  tliis  rcsjwct  the  niethrxl  in  vogue  in  Siime  of  our  fl 
States,  notably  Michiiran,  Massjichusetts,  and  Rhiide  Island,  is  especially  to  n 
he  eominendetl  in  ujany  particulars  as  thorough  and  etfwtiv^e.  While  ditler- 
log  in  detail,  the  general  j>lan  adopted  in  these  States  is  much  the  same^and 
as  an  example  we  may  cite  the  general  points  of  the  ^lichigan  system. 
11  lev  iuchulca  8tate  BcmirI  ap|X)intt\l  by  the  Executive  of  the  State,  ai'ting 
without  comi>ensation,  having  its  propoitionate  iXH[)resentation  of  women^ 
with  a  view  to  the  interests  of  the  female  wards  of  tlie  State.  They  visit 
the  institutions  and  i-eport  to  the  Ext^nitive.  Tiiere  is  besid<?s  a  Boartl  of 
Control  of  the  public;  institutions,  and  also  a  State  Agent  in  ea<?h  county^ 
whose  prf3vinc*e  it  is  to  seek  suitable  [lersons  Avilling  to  adopt,  and  to  keep 
anjuaiut4.»d  witli  the  condition  and  history  of  every  child  that  has  ever  been 
taken  under  public  charge.  Where  the  child  is  accused  of  an  offence^  the 
County  Agent  (in  Mas«ichusi»tts,  the  State  Visiting  Agency)  investigates 
the  circumstancij'S  and  advisees  the  court,  who  thereupon  either  discharges 
the  delincpicnt,  or  l)inds  him  out,  or  commits  him  to  the  care  of  a  jx^rson 
de?^iriiig  to  adopt  him,  or  commits  him  to  the  R^furmatory,  as  his  dlscretioo 
points  out.  In  Massjjchus<'tts  the  child  may  still  continue  at  home,  but 
uudeT  the  oversight  of  tbe  State  Agent,  who  uodt  rtakt^,  however,  to  bring 
him  up  again  when  needful,  meanwhile  to  watch  over  him.  This  is  what 
is  known  as  the  sentence  of  probation.  The  Agent  |ientidically  visits  the 
child  where  bound  out  or  adopt td,  and  reports  to  the  Boanl.  The  officers 
of  the  institution  may  also  bind  out  or  place  a  child  for  adoption,  after  first 
in»tifviug  the  Agent,  who  files  his  report  as  to  its  advisability.  In  tlie  case 
of  iic|>cudcnt  child I'cn  lK'tw^;H:'n  the  ages  of  two  and  twelve  years,  they  are 
iJai^^I  in  the  State  Public  SchfH>l,  uj>on  the  oiiler  of  the  judge  of  probate, 
ii4\\\m|uiiiiiHl  by  a  medical  certiJieate  as  to  health.  The  school  is  conducted 
h^i  the  family  plan,  \\ith  alxrut  thirty  cliildren  in  each  c^ttiige  and  a  lady 
k*iH*rintendent»  Thence,  after  a  icw  numtlis*  preparatory  training,  they  are 
bImkI  out  in  homes  or  on  written  ooiitraets  approved  by  the  County  Agent ; 
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m  addition  to  the  iiJ3|KH?tion  of  the  Counly  Agent,  the  s|KX'ial  travel- 
Agent  of  the  Bohonl  supervises  their  treatment.  The  t*ontraet  provides 
IT  Hmr  treatment  as  members  of  the  family  and  their  education  in  the 
and  for  the  payment  of  a  8f>4H:iiie  «um  ior  the  ehild*s  benefit 
Several  other  States  have  aduijlt'd  systenii*  more  or  lesf?  similar 
to  lliat  aliDVe  deserilxJ. 

A  few  wards  remain  to  be  t^aid  on  the  system  of  edut^ition  pnrsnwl  in 
UBtitution§  of  a  I'eformatury  and  preventive  eliaraeter.  This  may  be  divided 
ioto  the  fdigituis,  the  striilar,  and  the  nuH-hanieal. 

The  grtat  importance  of  the  first  ievv  will  deny.  De  Tocfjueville,  the 
of  De  Metz  in  the  establishment  <if  the  gn?at  Reformatory  of 
in  France,  says  no  human  power  m  t!«)m[iarable  to  religiou  in  re- 
ttming  criminals.  We  have  already  adverte<l  tu  tlie  question  whether  it 
•wihut  be  better  attendetl  to  in  denominational  institutions  of  private  origin 
tfttn  hy  the  State  it^4f. 

Xwwill  it  be  denied  that  the  second  is  likewise  essential  to  the  fbrma- 
^n  i>r  the  intelligent  citizen.  I  therefore,  even  whem  the  training  is 
mtheliiieof  agrieultUR*,  which,  by  reason  of  its  being  the  ealling  of  the 
mnjority,  naturally  occupies  a  lar^e  share  of  the  etlucation  in  all 
•iwli*  of  this  eharacter,  a  certain  time  should  be  devoted  to  the  elementary 
Iwirtcsof  an  acad<'mie  course. 

With  regard  to  the  teaching  of  trades,  some  have  questioned  whether  it 
» the  duty  of  the  State  so  to  provide ;  but  the  day  wherein  sneh  objections 
^W  prevail  may  be  said  to  have  juissed  away*  As  au  fHlucatur,  manual 
tfiumig^iyHljodying  the  teaching  uf  tradrs  and  teehnologinil  and  industrial 
«*roction,  is  invaluable.  **  Physiologists/'  says  Commissioner  Dawson,  in 
*fc«f*:^i»eral  Report  of  tlie  Unitefl  Stati-s  Bureau  of  Education  of  1887,  *Miave 
•n^^itt'iUcUing  us  tliat  muscular  exercise?  invigorates  the  brain  ;  inadditi<  u 
totljisi  im|H»rtant  residt  which  the  exercise  of  the  hand  shares  with  all  other 
Wily  fxcrcise,  the  advocates  of  manual  traiiiing  have  urged  its  etfcet  in 
lttK4<;niag  observation,  in  incrt^siug  the  range  and  acntcness  of  the  pcrr^ep- 
liVt!  fiitnilties,  and  in  estaldishing  an  intimate  familiarity  betvmni  the  mind 
lings."  And  it  may  In.'  added  that  it  pmmotei*  the  hal>it  of  steaily 
ion  upon  certain  fixwl  lin(\s  of  work,  which,  while  exciting  the  cldhrs 
•■^WM,  !iiTvi*s  a>  a  guard  and  rt?straint  upon  Ids  conduct ;  and,  not  the 
■•'^  'ttjiilt,  it  affonls  an  o[jening  for  a  suew^ssful  career,  which  is  a  great 
**<8ttlu8  U)  good  eontluct.  In  tlds  country,  with  tire  exception  of  jNfas- 
•^isettn,  then*  are  no  laws  rtTpJiring  industrial  and  te<4inical  training, 
though  ill  the  majority  of  reformatory  and  preventive  institutions  tmdes  ana 
it*  A  difficulty  has  Ixx^ri  encouutt-refl  in  the  opposition  of  tradcH- 
to  the  side  nf  articles  nianufacturcxl  in  sucli  institutions^  which  in 
«Wie State**  has  culminatt»<l  in  laws  either  prohibiting  such  sali\  or  cheeking 
"*  Wa>ni[>elling  the  branding  of  the  articles  ^  niannfactunJ.  To  this 
•^tteiil  tiic  subject  has  assumed  an  economic  as|H'rt  wluch  must  l)e  dcter- 
fiiiflcd  ttt  the  end,  like  all  class  legislation,  by  the  power,  imporlanix',  and 
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i'laira  to  consideratioD  of  the  c*]as3  soaght  Ut  lye  benefited  as  coraj 
the  rust  of  the  comniuaity. 

As  to  the  character  of  the  paitieiilar  handicraft,  a  selec^tion  shoulj 
made  of  such  as  atFoixl  employ  men  t  far  lartre  tiunibt:'i*8  in  wliieh  theix* 
gi*eat  and  coiisfouit  demand  for  skilled  workmen^  and  in  the  84'leetiaii 
theiBe  the  natural  hent  of  the  iiidivithial  should  be*  followed,  ws  far  as  jKJ 
ble,  while  the  sole  object  should,  of  courst*,  Ijc  the  benefit  of  the  individi 
to  the  exehiBion   of  any  consideration  of  prt»fit  to  the  institution  its 
Haiid-lalxjr,   too,   la   greatly   preferreil    to    machine-work,      Tlie   eontr 
system  of  labor  in  reformatories  is  almost  universally  eondemncMi,  Ix 
here   and    abroad.      Girls   sIkkiKI    be    taught   the  d<»mestie  arts,   sneh 
sewing,  cooking,  and  the  like,  though  with  the   gradual  enlargenieiit 
woman  s  sphere  of  usefulness  in  b us ineas' circles  the  nxnge  of  oe(;uiiati(i 
will  naturally  be  extended  from  time  to  time. 

In  the  matter  of  diseiiiline,  the  iuHit-tion  of  eorpural  punishmejit 
extreme  cases  is  still  perminisible,  but  nmler  such  .^fi'gnanls  as  render 
abuse  Improljable,  if  not  im[ic»ssible.  In  the  ease  of  delimjuents,  a  sb 
term  of  solitary  etmfinemcnt  has  been  found  beneficial  for  tlie  purpose 
bringing  tliem  to  a  proper  sense  of  reraoi^se,  aud  is  in  vogue  in  Englai 
The  culprit  thei*e  may  even  be  whipi^ed,  as  an  alternative,  but  not  bj 
sobortlinate  oifieert  and^  as  a  safegnard  against  undue  haste,  passion, 
mistake,  a  night  must  intervene  k^weeu  the  olfence  and  the  punislunc 
The  mmle  of  emnlation  adopted  in  this  country  by  the  system  of  ma 
liiid  ertHlits  for  conduct,  studies,  and  industry,  as  well  its  tlie  system 
shortening  the  term  of  detention  by  reason  of  good  ci»nduet^  happily  ( 
penses  with  t\>rporal  punishment  to  a  large  extent.  In  France  the  often 
before  being  releasetl  is  informcJ  of  tlic  punislimeut  whi(*h  will  be  inflic 
in  case  of  a  relapse. 

In  close  eonnectton  with  the  questiou  of  discipline  the  iutroduetioti 
female  inlluence  has  l>een  of  great  avail.  The  gentle  ways  of  a  won 
often  have  more  weight  tlian  the  e*)ld  w>nusels  of  a  man,  and  are  osjwch 
beneficial  in  extending  sympathy  to  the  girls,  artjusing  the  sense  of  ho 
in  the  boys,  and  generally  in  creating  aud  encouraging  those  finer  instil 
wiiich  contribute  to  elevate  man's  nature. 

As  the  physical  organization  is  st»  important  a  factor  in  all  work 
the  kind,  its  development  claims  a  large  share  of  attention  ;  thei-efore  a  i 
proportion  of  ont-door  exercise,  proixT  distnhnHon  of  hours  of  work  I 
play,  healthy  diversions  for  the  purpose  of  cnltivating  and  en^^ai raging  J 
animal  spirits,  a  careful  snpervision  of  the  sleeping-  and  living-apartme 
with  a  view  to  pro|>er  drainage  and  ventihition,  and  the  prevention  of  • 
ease  and  the  proin(»{iou  of  general  licaltli,  all  t*<jntrihute  to  tlie  succ?e3^ 
institutions  of  this  character,  and  likewise  enter  into  the  selection  of  pr^ 
homes  for  such  as  are  recommittetl  to  the  influence  of  family  life. 
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pROBABr.Y  no  class  of  iBt'flic'o-legal  cases  is  of  deejxT  concern  to  the 
Itliysi{'ian,  Ik:  lie  export  or  |t?t:'neral  i>nietitio!icr,  than  tliat  In  wlili-h  the  jilain- 
tilfs  nvt  chilchvn,  ami  the  complaints  those  of  physical  iiijiirv,  mpe  or 
attempt  at  rai>e.  Such  cases  at  times  are  of  cxtrt^inc  importaott*,  lic^caiisc 
^>f  the  severe  jMnialties  tliat  can  Ix?  ami  often  are  ioHicttxl  o;i  the  supposed 

»  guilty  ones,  an<l   hccausi*  of  the  weight  that  is  fi*cipiciitly  attacht^l  to  the 
pliysician*s  tcstiniuny  ami  the  c*ons4fpient  rt^punsibility  that  rests  upon  him. 
To  be  largely  instrumental  in  semling  a  human  being  to  prison  for  ten, 
fifteen,  or  twenty  yeai*s  is  a  grave  ivspmsihility,  ami  the  more  s<»  when 
l*<*rhap«  the  result  is  due  to  a  carelcsi^  but  confident  physlail  examination,  a 
^'»sititerpretati{>n  of  signs  and  symptoms,  and  an  iuexj>erience  in  the  study 
^'  human  natuiv,     lu  addition,  the  physician  deals  witli  child ix^ii  who  may 
*H>t  liave  ck^r  ideas  as  to  ttie  ditlerence  between  right  and  wroug,  are  keenly 
^''v*e  to  real  and  faneietl  injuries,  and  are  readily  influenced  by  those  of 
^'i^»ngi.T  mind,  or  for  wliom  they  have  an  attachmentjto  testify  even  against 
*"c*ndsand  kindred. 

There  an*  also  those  feelings  of  syuipathy  and  pity  for  children  which 
^^  luherent  in  nu»st  of  us,  and  vvhieh  wmU  tend,  nnk^s  we  are  very  t^ai-efnl, 
**  «-'loud  crur  judgment.    Ami  tliis  danger  is  imminent  whether  the  <^hildreii 
^•^  j>hiiutiHs  or  dcfentlauts. 

To  a^ist  physicians  who  have  had  little  ur  no  exi)ei*ience  in  medico- 

1  casts  *iueh  as  have  bwn  reterrtxl  t(»,  is  the  tthjvvi  i>f  tliis  article, 

Kktn rally,  the  subject  of  Ihav  to  <lcal  with  children  in  such  cases,  and 

*'*vv  to  testify  so  that  we  can  as  physicians  tell  **  the  truth,  the  whole  truth, 

^^*k1  notliiug  but  the  truth/*  is  tt>  Iw^  nmsider(Ml  under  three  hcndiugs:   1st. 

^^^t-»\v  U)  examine  children  orallv.    2(h  How  to  examine  children  physically. 

'*^^.    Medii*al  testimony. 

^m  now   TtJ   EXAMINE   CHILDREN   ORALLY. 

^^t  Mr,  Wilkins,  sn|K»riutcudent  of  thr   Brooklyn  Society  for  tlie  Preven- 

^|Hoii  of  Cruelty  to  Ohiidivn,  who  has  liad  a  large  ex|>erienee  in  his  line  of 
^'^^>rk,  states  that  "yoiuig  children  of  four,  five,  or  six  years  of  age,  or 
tliercaUiutSy  do  not,  as  a  rule,  seem  to  have  clear  idc^as  as  to  riglit  and 
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wrong,  aiulj  if  any  onp  gains  tlioir  eonfiflencc,  F^iieh  person  can  do  ainwl 
anything  with  tlieni."     Oliler  chiltlix^i,  i'Sptt-ially  girls   from    twelve 
fifteen  or  sixtec^n  years  of  age^  are  more  sospifioiis,     Tliey  do  not  readi 
impart  information  ar  answer  f|iiost!oni^  if  they  think  tliat  by  so  doing  tit 
criniinato  tliem,^'lves  or  delay  the  execution  of  dKTi.^hesl  plans. 

To  gain  the  confidi-neo  of  all  the  diiUlren  we  deal  with  is  of  prime  ii 
|)ortantN?,     Bnt  this  eonfidenw  is  to  l>e  I'eceiveil  eantiously,  for,  eager  to 
what  thoy  can  ft>r  ns,  they  may  too  rt^adily  agree  or  disagi-ee  w^ith  lines 
iuqniry  an  their  inij>ulses  tvU  them  they  can  liest  pU-ase  m^.     Unless  we  ^ 
earcfal,  they  will  lead  ns  astray:  w^e  arrive  at  conclnsions  which  will  i 
iK^r   eross-exami  nation,  in  eon  it,  by  tho  o])posite  side,  and  the  rhildi 
imjK'rec^ptibly  drift   inio  erroneoni^  statements.     To  gtiln  t!ie  eonfidonee 
a  child,  be  first  the  child's  friend,  then  yon  «'an  assnmc  tljc  jKisition 
doctor  and  examiner.     Among  tlic  lower  classes  threats  and  eeqwnd  pi 
ishments  ai'e  common,  ami  little  ehihlren  are  utten  threatenitl  with  the  vi| 
of  the  dwtor  as  a  l)ngaboo.     To  appar  to  such  children  in  the  r^l^  CM 
dtK?tor  is  ther€*fore  Uy  inspii'e  fear ;  aiid  yet  you  must  win  their  et:)nfiden 
To  obtain  it,  it  may  be  lu^'t^ssarv  to  sve  them  on  sevei'al  different  occasioj 
And  thongh  a  stick  of  randy  or  s<imething  to  ait  may  suggest  itself  to  vi 
to  ojien  the  way,  for  a  number  of  reasons,  interesting  the  child  iu  a  doi 
iu  a  picture-lxMik,  or  in  its  recntal  of  events  or  description  of  things  tlei 
to  its  heart,  will  pr(>ve  a  Ijetter  way.     Some  jvhysieians,  I  am  sure,  nevi 
obtain  a  reliable  histoiy  of  a  case  from  a  chikl,  bcrause  lliey  are  tocj  diga 
fied  or  in  too  great  a  hurry,  or  attach  too  little  importance  to  Ijeajmiug  tl 
ehikFs  friend. 

To  rely  entirely  or  for  the  most  jmii  tipon  the  testimony  of  deepl; 
intci^ested,  prejndicetl,  or  angry  friends  of  the  child  is  cerlaiuly  nnwii 
In  i'act,  it  is  best  tof[Uest!on  tho  eluld  and  its  friends  ajjail  from  each  oth< 
as  is  done  in  the  grand-jury  room.  The  mere  piTsence  of  a  giiaitlian  w 
sometimes  cause  a  young  child  unwittingly  to  prevaricate.  a\  frown, 
no<l,  a  shake  of  the  head  or  a  finger,  from  such  a  source,  will  have  mu 
weiglit  in  iashioning  tlie  child-s  testimony*  The  statements  of  jmren 
esiK-eially,  in  reganl  to  their  children  are  to  he  cautiously  reeeived.  As  h 
l>een  s^id,  "  parents  can  s*^ldom  be  brought  tf*  see  the  coiTU|>t  morals 
their  own  cliildren  ;  tlierefore  few  corrupt  children  are  either  adinoiii&ll 
or  punished  by  parents.*'  ^M 

As  childi'en  appr<mch  the  |>eriod  of  puberty,  Ikjvs  frerjuently  I'esoTO 
practices  which  they  consider  manly  or  necessary,  such  as  smoking,  oe 
abuse,  liquor-ilrinking,  keeping  late  hours,  overeating  at  restaurants,  e 
Girls  fr eminently  lMH*nme  ronianecrs,  are  < carried  away  l>y  a  manly  IV»rm 
pleasing  Jaa%  and  jileasant  mannei^,  and  so  are  readily  inflnenaxl  hy  tintU 
and  attentions.  They  are  easily  offendiKl,  imagine  that  they  are  slighted 
abused,  and  are  led  into  making  insinnations  or  accusations  for  the  sake 
notoriety  or  tt>  *''get  even^'  with  some  one.  They  acfjuire  a  knowledge, 
rather  an  idea,  of  what  intei'caurse,  cimception,  and  child-bearing  ar^ 
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may,  a«  Iwiys  iL>,  arquin'  immMnil   liabit.s.     Frcnii  talks  with  t^lrifators  in 
jmblic  and  private  *^<,*hools,  with  pliysii'iaiis  untl  affict'rs  of  sot  ieties  haviug 
the  care  of  ehildreDj  and  from  my  own  exptTi*.'ni>e  in  schools  and  charitable 
mst  I  tilt  ions,  I  must  nnichido  that  sonir  childrx-n,  airt' fully  wattlifd  ovi-r  in 
public  and  private  w^'honls  or  in   iarnilirs,  uiay  and  do  giHDW  up  diHerently 
fre>rn  tJip  hoys  and  girl^  just  nientionttl,     But  tlie  fact  remains  that  tliere  is 
an  astfmiahingly  large  number  of  ehildrcn,  csiXHirially  in  our  cities,  who  know 
or  Hiirmise  mi>re  abimt  sexual  relations  tliau  pa>ple  at  lar^^^c  suppose  pos- 
sible.    The  examiuing  physician  must  take  all  these  facts  into  act'uunt^  as 
he  tries  to  unravel  tlie  tangle<l  history  of  a  vnse  and  to  ascertain  the  motives 
for  c-i*rtaiu  statements,— blackmailing  sclieuies  or  injuries.     While  it  is  true 
tiiai    in  court  the  physician  tt^tiiies  in  the  main  to  what  he  has  scH?n,  Ins 
opinions  are  much  nought  after,  and  ht*  can  give  a  reliable  opinion  only 
after  a  careful  oral  as  well  as  physical  examination. 

Xu  (piestioning  cliildren  nvuch  tact  is  neix'ssary.  IVintwl  tpici^tions  with 
tnaay  children  frequently  prixhi*?e  answers  not  at  all  a]>propriate  or  desired. 
li^  for  example,  it  is  askt^l,  "Did  so  and  so  hurt  yon?  did  he  throw  you 
dow^fi?  did  he  call  vou  such  or  such  a  name?'*  tlie  eliild  may  answer  "Yes** 
or  **  Xo**  when  the  opjjosite  would  1k^  the  truthful  answ-er.  Or  if  tlie  ehihl 
*»  asked,  **  Do  yon  have  pain  here?'*  touching  some  pailieular  pint  of  the 
^>ody,  the  answer  may  Ix^  "Yes*'  when  the  pain,  if  any,  is  elstnvhere. 

In  our  exjx^rieufX',  it  is  best  to  let  the  child  give  its  own  story  in  detail, 
■^  inclinetl  to  be  communicative,  and  even  to  follow  up  side  issues  touclietl 
b^i|3oii.  If  not  My  inclinctl,  the  ehihl  may  U^  encouraged  to  tell  its  story  in 
^V^s  own  way.  Such  a  story,  so  told,  is  efiW^tive  with  a  jury*  Coaching  a 
r  <?liilcl  80  OB  to  have  it  tell  a  straight  story  upon  the  witness-stand  is  a  risky 
I  l^**ooeoding.  The  very  simplicity  and  sometimes  ineongrnity  of  expression 
^in  i^  young  child's  language  serve  to  stamp  it  as  original,  ant!  have  more 
|v^^<Mi  luiee  tended  to  clear  up  the  uncertain  and  dispnti^d  testimony  of  others, 
'  *^lic«  child  telling  its  own  story  will  Ih^  found  to  be  very  positive  on  a  few 
i  I^^ints,  such  as  the  pain  caustxl,  the  amount  of  blood  sbf^l,  the  size  of  a 
L  ^*"^ifiod  sp**t.  Some  of  the  points  the  examiner  t*an  as<:ertain  for  himself. 
^^f^  Much  value,  of  course,  is  attached  to  the  child's  description  of  sensa- 
^^'•^^iis  experienced*  Unless  the  child  has  bt^-n  really  injured  or  has  suftcred 
I  1*^1  n,  it  is  likely  to  use  the  ctmimon  n^mark,  "  it  hurt,"  But  this  is  not  a 
^^lliciently  comprehensive  answer  for  a  medical  examiner,  and,  if  persistetl 
\^9  IS  of  itself  suspicious.  A  girl  of  thirtivn  years  art^usi-d  her  father  of 
•  fieriest,  and  rej>eate»Jly  siiid  that  *' it  hurt  her  w' hen  lie  did  it."  On  close 
*l^c*$tioning,  she  could  not  say  whether  he  had  really  touchttl  her  or  not. 
^  H  answer  to  the  question,  **  Did  he  move  hislxxly  up  and  down?''  she  said, 
No,  not  at  all/ ■  The  physical  examination  made  sm:m  after  by  a  physi- 
li  (Ictccted  no  abrasion  nor  any  evidence  of  rape.  In  faot,  there  \vas  so 
*iiuch  sensitiveness  of  the  pai*ts  that  a  gentle  tfmch  of  the  fingei's  caused 
^^'tch  discomfort.  The  father  was  exonerated.  If  he  had  really  attcmptttl 
^ntcjtHJiirse,  the  girl  would  probably  have  described  more  graphically  the 
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sensation  or  the  pain  than  by  the  woixls  ^*  it  hurt."  At  least,  this  is 
ally  the  case.  The  exiTptiuti?  are  when  the  diildren  are  iml>e€ilcs  or  idio 
or  have  lyeen  drugged,  or  have  liartk'ued  the  skin  and  mncons  membrane 
their  privates  by  &elf-abuse,  or  have  l)een  aecustomed  to  lie  ustni  by  otli 
for  various  ittimoral  i>tirp»sej^.  On  the  other  hand,  sexual  intercourse 
the  handhng  of  the  i»rivatt*8,  wlieii  iiornuiUy  H^-nsitrve,  may  increase  t^ 
irritability  of  the  part.s  v^ery  mpidly,  f>Q  that  wlien  the  [>hysician  makej-^^ 
physical  examination  they  may  be  found  very  ixxl  and  sensitive.  Yet  ^^^^ 
statement  h*jlds  true  in  regard  to  the  rejK^ated  use  of  such  a  general  expr**^^^ 
sion  aB  *^  it  hurt  me." 

Suggestive  questions,  such  as,  **  Are  you  not  mire  that  all  that  you  h^^ —  ^ 
tf»ld  hapjjenefl  on  Monday  instead  of  Tues<hiy  ?■ '  **  Did  he  not  regally  ar^^  -i 
such  and  such  things?'*  are  questions  that,  if  asked  at  nll»  slioukl  V»e  i  -^m 
till  after  the  cliikl  lias  tokl  its  own  story  in  its  own  way,     Tliis  form  ■ 

questioning,  the  kiwyers  on  tlie  o[>pusite  side,  hi  a  l)lan<l  and  insinuat  m 
way,  are  apt  to  use  witl*  eliikireo  to  break  down  their  testimony, 
mediciil  examiner  may,  in  like  manner,  do  the  same.  As  the  chikl  tellw- 
story,  note  discrepancits  and  the  jHisitive  statements,  and,  generally  a:#" 
Uie  story  is  told,  cautiously  ask  your  pointed  and  suggestive  quest ic,:*^^^ 
Make  a  written  memomndnm  of  the  salient  poiuts  of  the  oml  examinat  f^^  < 
and  the  time  at  which  it  was  IukI,  for  memory  is  liable  to  fail  and  imjH>rt4J  -^d 
[xiints  to  Ix^  ftjrgotten.  Sometimes  such  a  memorandum  is  useful  to  ha^  ^ 
on  tlu'  witness-stand.  Comjmre  tlie  results  of  tlie  oral  examination  wit:  -*^ 
tliose  of  the  physitnl  one,  and  upoo  the  conclusions  base  the  testimony. 


HOW  TO  EXAMINE   CHILDREN  PHYSICALLY. 

Pn»bably  ma*^t  childi*en  dread  a  physical  examination,  in  part  l)ecause- 
of  an  innate  mmlesty  and  |>artly  lV)r  ft'jUM>f  bi'ing  hurt  j  vet  some  do  not 
st*em  to  mind  '\t^  and  others  apjK'ar  to  dt^sire  it.  The  medical  examrner  is 
natni-idly  iufhieuee<lt  in  his  views  as  to  the  tendencies  of  the  child,  by  the 
way  in  whicli  it  acts  as  he  pnx^eeds  with  his  examination.  But  physieaua 
who  have  examinetl  a  numl>er  of  prostitutes  Iiave  learned  that  a  ec*rtaiu 
pixijKirtion,  on  awountof  an  inherent  nuMk\sty,  dir^ad  physical  examinations 
80  it  IH  with  some  cldldren  who  are  conversant  with  and  particijiants  in  im- 
aioml  acts.  Tlie  mmlest  bearing  is  therefore  n(jt  always  an  indimtiou  of 
IAmmI  momls,  Ou  the  oHier  hand,  neither  is  willingness  on  the  jiart  of  a 
^ikl  ta  submit  to  a  physical  examination  a  proof  of  immi>desty  or  mi- 
M^mlitv,  ibr  thi're  iirv  c^hiklren  who  freely  talk  of  their  ailments,  real  or 
iUKHi'd«  ami  who  believe  thut  a  pliysician  has  ttie  riglit  to  examine  them 
yt  W  ot*  *be  jmrpnts  think  such  an  examination  nt^eessary.  Such  cliildren 
m^  |Nr%XHHnous,  mature  early,  and  have  IivcmI  tlie  most  of  their  lives  among 
4li^jl»  who  themselves  are  onts[)oketi  even  uptui  private  matters. 

A  p)^Yi»H^l  examination  of  slirinking,  nervous,  irritable  children  is  uu- 
tiiltiillilln^'r'  wuless  pntHxlwl  by  a  careful  oral  examination.     Before  exanii- 
fof  ih**  p*»itals  with  the  tiugei's,  sjK-culum,  or  other  instrument,  an 


d 


I 


MEDK  'o-LEG A L   TESTIMONY. 


439 


TrS?mion  phould   1m^  inaile  of  tlie  t^iUire  IkkIv  or  of  parts  vf  tlie  l>LH]y,  ixs 
UiAuVji;  aci'uniHlatioiis  of  dirt,  bluixl,  t'te.,  bruised  g^mts, 


the  case  warraiit.s, 
iJjeirsize,  location, 


wli ether  re<xMit  or  not,  wlietlirr  associated  with  tlie  ira- 


jifint  of  fingers,  a  cord,  nr  any  othtT  foreijtrn  body.  Stains  npon  the  skin 
i»r  cloUiiajr.  also  swellings,  eongestctl  spot.s,  and  ahni:3if>ns  ol'  the  skin  or 
miH^^ns  meml>niiie,  should  lie  examiiietJ  l>y  the  eye  and  magnifying  glass. 
iStauw  i^ljould  al^>  be  looked  at  witli  the  mieroseope.  In  the  in?*})eetion  of 
tiie  genitals  the  ([iiestions  arise,  are  the  i\aTti^  intaet  ?  are  they  in  their  proper 
j>*lation  til  one  an<Jther?  do  they  appear  as  if  laniperitl  with  by  tliread-  i»r 
piii-wormJ5>  by  hands  or  other  instruments?  and  what  are  the  quantity  and 
geaeral  apjM^aranee  of  dis^'liarges,  if  auy  bp  present  ? 

An  »i]>en  condition  of  the  vulva,  but  esjR-L-ially  of  the  vagina,  generally 

iodii-ates  rejieated  handling  of  the  parts,  by  the  ehikl  or  another,  or  the 

iutriduetion  of  s^juu*  fnri'ign  liody.      In  our  experien(*e^  in  a  girl  who  him 

not  been  tamiK:;red  with,  the  two  sides  of  the  vulva  are  very  nearly  apprcixi-^ 

ktfdeven  when  the  legs  are  sepamte<:L     An  opeu  conditi(»n  asscx'iatt*d  with 

f^ues^,  abrasion,  aud  a  diseharge  is  very  suggestive  f>f  rape  or  an  attempt 

at  rape.     Yet  this  condition  is  sometimes  found  in  ea-^es  of  severe  lencor- 

rlufsi  or  with  a  gouorrlirea  not  obtaiuitl  by  sexual  intercourse,     Tliere  is  a 

jioputir  opinion  that  examinei"s  find  upon  young  children  criminally  as- 

I      sauJifd  evidences  of  severe  laceration,     Such  laeemtion   is  the  exception. 

L     Mei)  gene  rally  criminally  assault  children,  I  believe,  for  self-abuse,  and  so, 

^■|>la(Ctii[^  the  penis  l^^tween  their  legs  or  the  cheeks  of  the  nates,  may  lea%*e 

^■tio  tra<v  l>ehind  hut  abnormal  redness  and  some  excoriation.     Finluimtely, 

V  Ut  somr  States  of  the  llniiMi  an  entrance  into  the  genitals,  however  slight, 

t'oiiatitutes  rape.     For  this  reason,  also,  a  gravT  responsibility  rests  uj^HiU 

the  medical  examinrr  as  ari  interpreter  of  signs  ant!  symptoms. 

As  lo  the  local  appearances  in  crises  of  snspeetetl  rape^  Vogt4  truthfully 
aayB,**The  funnel-shajKtl  condition  and  marked  tumidity  of  the  external 
getiitals,  so  urgently  insist eil   upon  in  works  on  medical  jurisprudence*  as 
iptoms  of  ra[3e  having  Ix^ini  committed,  can  only  l>e  of  value  after  fre- 
liient  repetitions  of  the  act,  which  make  the  condition  well  marktxl.     No 
pennanent  alteration  of  form,  not  even  any  decided  contusion  or  tumefae- 
fCaji  ever  originate  fmm  the  simple  euntact  of  the  glaus  penis  witli  the 

A  iilu/dt*/ji  eJ^ml tuition  skottid  be  made  as  soon  as  possible  ajler  the  mp^ 
Jr^ml  injtinj  In  injlivitd^  fnr  the  rtHjuperative  power  of  eliildren  is  generally 
•o  tJijjid  that  pr«»«>fs  (»f  hwjal  injury  may  disap|M*ar  even  within  twenty-four 
or  forty-eight  hours  after  its  octnirrt^nce.  One  physician,  therefore,  exam- 
ining a  duld  s<»ou  after  it  is  injured,  may  find  what  another  examiner, 
^  ImtMT  on,  di>es  not  find. 

^B  Na  Qfie  adverne  phtfmnl  condiiion,  iffoand,  i^  mifficieiU  to  fonn  a  jud^mem 
^B|V^«*^ — Spermatazon  U|>on  the  genitals  of  a  girl  do  not  of  themselves  jHisJ- 
^*'^'***y  prove  to  an  e-xi>eit  medical  exaruiucr  that  rape  has  been  attempt<.*d  or 
^TOiainitied,  for  his  kuowledge  of  depraved  hruuau  nature  is  such  that  lie 
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knows  that  mmv  fieuil,  man  or  woman,  may  have  placed  soi 
<iist  suspicion  on  sume  partionlar  iktsod.  Works  on  inodical  junspr 
relate  acts  which  are  equally  bad.  Not  only  must  the  examiner  eom| 
the  results  of  his  omi  examination  with  those  of  liis  physical  one,  but 
must  ever  bear  in  mind  tire  injuries  that  children  may  do  to  themse] 
either  for  their  own  gratifiration  or  to  cast  reproach  upon  others,  ' 
records  of  societies  for  the  prevention  of  cruelty  tu  children  present  oi 
bers  of  such  eases. 

After  the  examiner  has  inspected  the  parts  said  to  Ik?  injured,  he  she* 
make  a  careful  manual  examination,  and  use  with  caution  a  speculutn 
such  other  instrument  as  may  be  dt^mtxl  ne<.'essai'y,  aiiil  at  times  tht*  mic 
scope  for  tlie  detection  of  six^rmatozoa,  etr.  If  he  is  not  cautious,  he  m 
readily  produce  congestions,  if  not  abiiLsions,  If  he  cannot  show  in  eoi 
that  he  was  cautious,  any  evidence  <if  injury  found  hy  an  examiner  on  I 
opposite  sitle  of  the  case  may  bt*  ascrilxil  to  the  lirst  examiner's  i^m, 
handling.  It  is  important  to  note  whether  the  sensitiveness  of  a  jie 
touclicil  is  really  as  j^rcat  as  the  diild  says  it  is  or  bclicvt^  it  is.  One  ml 
discount  mucli  of  the  extravagant  language  nsiil  by  many  children,  as,  f 
example,  **  It  hurts  awful/'  **  Oh,  its  divadful  T'  **  Why,  it  s  terrible  T  et 
when  the  truth  is  tliat  the  pain  or  sensitiveness  is  slight,  and  would  1 
be  noticed  by  st^me  cliildi*en,  C*alling  off  the  attention  of  the  child  to  sot 
article  in  the  room,  or  interesting  it  in  conversation,  the  physician  ra 
meantime  toncli  a  supjXFsed  sensitive  spot  and  find  its  real  conditio 
Co<:*aine  is  sometimes  of  great  assistance  in  manual  or  instrumental  exai 
nation. 

Condiiion  of  th£  Gmikils  in  Girk. — Five  signs  of  virginity  are  or 
narily  given  by  authorities, — viz, :  1.  An  intact  liymenj  cresi*entit%  cireu! 
or  vertit^  in  shape.     2.  An  af>sent*e  of  tlie  caruncula?  myrtiformes^ 
remains  of  a  broken  hymen.     Not  infiTcjuently  warts  and  vegetations 
mistaken  for  tltem.     3.  Entire  fonrclK'tte,  fossa  uavieularis,  and  jjostei 
eommissure.     4.  A  narrow  and  somewhat  rugose  vagina.     5.  Integrity 
the  perineum.     In  times  past,  the  greatest  value  has  bec^n  altaehed  to 
absence,  presenee,  or  general  condition  of  the  hymen  and  (^rnnculje.     ] 
it  is  well  known  in  these  days  that  the  presence  of  a  hymen  is  not  proof 
virginity,  nor  its  absence  a  proof  that  there  has  been  sexual  intertx>urse  ; 
the  hymen  may  be  c^jngenitally  absent,  or  have  been  ruptured  by  handli 
by  clots  of  blood  at  mcnstnial  epcxlis,  or  by  the  forced  introduction  of  i 
one  of  various  foreign  bodies,  or  it  may  be  so  flexible  and  tough  that  int 
tx>urse  can  Ik*  etft^cted  without  rupturing  it.     Laceration  of  tlie  nymp 
fonrchette,  or  i>erineum  can  in  genenil  he  eHeetal  only  by  violent  ccmt 
The  hymen  as  an  element  in  diagnosis  has  been  overmted,  because  it 
been  snpfKjscil  that  it  was  fragile  and  would  easily  tear  Avhen  connt^d 
was  attempted.      But  the  hymen  differs  in  different  individuals  as  to 
strength  and  locati^m*     In  very  young  children  it  is  frequeutly   mnsci 
membranous  mid  depressed  into  the  lumen  of  the  vagina.     As  the  d 
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Igmws  older  it  is,  as  a  rule,  nioi*c  nearly  on  a  level  with  the  ofM?ning  of 
tJie  vagina  and  is  thinner  and  int)re  strietlv  meiubmnoiLs.  In  a  rei'ord 
bs  tlic  writer  *  of  twenty-one  cases  of  assault  and  niiK^  the  hymen  was 
plainly  perceptible  in  eleven  children.     In  three  instanees  it  was  very  plia- 

IUe'Ja  one  its  free  border  was  thiek,  and  in  all  the  septum  was  strong. 
In  six  cases  it  was  hard  to  dtfide  whether  there  was  a  hymen.     In  four 
o»!  it  was  absent.     Some  writers  contend  tliat  it  is  never  absent, — that 
it  ii  merely  not  seen.     In  this  c*onnection  the  following  letter  from  Dr.  A. 
Jioibi  is  of  value  : 
**  There  are  good  autliors  who  hold  that  the  absence  of  the  hymen  is 
Dot  proven,  but  I  have  met  with  sueh  ahsenee,  and  agree  perfectly  with 
Prr>t*  Heunig,  who  makes  the  statement  that  it  oc<Mjrs. 
**  But  you  know  that  sometimes,  indeetl  often,  its  shaj^e  is  by  no  means 
tie  funnel- or  teat-like  formatitm  usually  found  in  infants.     Its  develop- 
ineat  may  be  quite  irregular,  and  sonu  times  in  eases  of  vaginal  eatarrh, 
^'^hicii  is  9i>  very  frequent  in  iniants  and  ehildreu  from  a  large  number  of 
cmu94^thc  hymen  apj^Kiars  to  exist  only  as  a  few  proniiuenees,  which  j\*semble 
g¥»tmlations  moi^  than  a  normal  organ.     Rape  mtitf  liave  been  ennimitted 
•gainst  an  infant  ihour/h  the  /upnen  be  ijikicL     At  tliat  c^rly  age  the  hynieu 
»    involved  more  interiorly  tlian   at  an  ad%'anced  age.     Bat  rape  whieh 
I      stmffitTd  to  rupture  the  hynieu  in  an  infant  must  have  l>een  committed  with 
fto  miicJi  violencx'  as  to  result  in  very  ,*^erious  lacerations  of  perineum  and 
%*^;imi,    (But  kucernlion  of  hipnen  and  absence  of  htpnen  are  two  difl'erent 
^»iiigs  altogether.)     An  absenee  of  hymen,  one  day  after  the  allege<l  out- 
^^*yiV  with  a  slight  swelling  and  vaginal  catarrh  and  tumefaction  of  the 
^BP^^'ia,  does  not  prove  violence  at  all.     It  sim|)]y  proves  vaginal  catarrh 
^HB^  eottsecutive  swelling.     The  casc\s  of  tliat  kind  (tliat  is,  without  absence 
^^p^  hymen)  I   have  seen  by  the  huudreil,  and  you   rectill  a  great  many 
■  yourself." 

^H  As  has  been  already  remarked,  severe  lacerations  of  the  genitals  ai^ 
^"  'QfttsTjuently  setni*  Abrasions,  eongcstions,  swelling,  and  discharges  are 
^hai  may  in  the  nuvjority  of  castas  be  exjXH.'tecL  If  an  abrasion  be  pre-scnt, 
^  UK^atioQ  as  to  the  median  line  of  the  IkxIv  will  give  an  idea  of  what  posi- 
^^tk  the  atisaulter  was  in  when  the  attempt  at  connection  was  made.  It  is 
**netimcs  maintained  that  a  man  could  not  corn rn it  ra|>e  n()on  a  child ;  but 
"*^  ftct  b  tlmt  the  size  of  a  man  does  not  necessarily  determine  the  size  of 
w«  fauHrument^and  we  not  infretpieutly  meet  with  men  of  goiKl  siza'  who  pos- 
•^*  small  iustnmients,  hardly  aUjve  the  average  of  tliose  of  gij<xl-slzetl  boys, 
'^^R  a  nicdieo-legal  jKiint  of  view,"  says  Wofxlman  and  Tidy*s  **  Forensic 
MrTlinitp  a,^j  ToxicT»lr>g)'/*  **  such  a  defence  as  the  size  of  the  {>enis  is  w*orth- 
It^,  iKx^ause,  although  the  disproportion  may  prevent  complete  or  jRTfect 
Jtitercoiirae,  it  does  not  prevent  the  attempt,  which  is  now  justly  held  to  l:>e 
^^«aeiice  of  crime,"     According  to  Wharton  and  Still6's  **  Medical  Juris- 
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prudence,"  while  "a  full  aud  complete  oouuection  of  an  adult  male  witLai 
chiltl  of  twelve  yeai^  h  mauiit^tly  inijK>ssihle,  repeat eil  eflTorts  will  prodLj 
such  a  diktat iou  of  the  part^  as  to  reuder  it  fiually  pnu?tieable," 

The  Prrsence  of  Spermaiozfxi. — \^  far  a:§  I  have  been  able  to  as^-erts^^ 
in  nitist  eases  of  rapeupuu  ehiJdreu  seraeu  is  either  not  emitted,  or,  if  it 
it  IS  thrown  upon  the  thighs  and  outside  of  the  vulva,  aud  lias  been  or^^ 
iiarily  washed  away  before  the  exaniiniition.  In  the  two  or  three  iui^taim.*^ 
where  1  sysi>eeted  emission  into  the  vagina,  a  micnxscopical  examination  i 
the  fluid  foiuid  in  the  vulva  and  va^xina  iTveale^l  nothiu]^  of  raom^i 
Probably  a  mieroseojiieal  exauii nation  should  always  be  made  in  causes  4 
sus}>eeted  ra])e,  for  spenuatozoa  mi|i;ht  l>e  fnuid  wlien  we  should  lea-st  ex£>^ 
to  find  them.  As  to  the  exam inat inn  of  seminal  stains  upon  eloth,  I  qiics 
from  a  paper  by  Dr.  F.  M.  Hamlin,  of  Auburn,  New  York,  read  befi-J 
the  .Vmerieau  Society  of  MieroseopistSj  at  Chieago,  in  1883  : 

*'  Having  oet^asion,  last  Januaiy,  to  examine  some  seminal  stains  oi 
cloth,  I  sought  to  av^ail  myself  of  the  experienee  of  others.  I  found  th  j 
all  writers  on  medii^d  jurisprudence  aud  mieroscupy,  iueluding  sueh  nnni«— 
as  those  of  Taylor,  Btrk,  Reale,  aud  Frey,  to  wht»m  I  had  ready  aecess,  ado^ 
and  reeoramend  the  method  of  Dr.  Koblanek,  of  Berlin^  published  in  185l3 

**  It  is,  briefly,  as  fi>]lows-  Cut  out  the  portion  of  eloth  suspectf<lB 
Plaee  it  iji  a  wateh-glass  witli  a  few  drops  of  distilled  water*  let  it  soaN 
for  a  few  minutes  (variously  stated  from  two  to  ten),  stir  it  about  with  atf 
glass  rod,  and  then  sfpieeze  out  the  water  with  the  fingers*  Tliis  squeezing^ 
may  be  done  dircetly  up)u  the  slide  or  into  the  wateh-glass,  whence  a 
portion  may  be  taken  up  by  a  pipette  ami  trausferi^'d  to  a  slide. 

-*  Following  this  plan  with  a  piece  of  eloth  known  to  be  stained  with. 
semen,  T  olitaiuKl  such  jjoor  results  that  I  irsolved  to  try  Sduie  other  metlnj^lk 
Remembering  how  ti-ansparent  a  fine  lineu  labric  appeared  on  a  certain 
oocasiou  when  I  was  studying  its  fibre,  I  rescjlvctl  to  subjeet  a  portion  of  the 
eloth  itself  at  onee  to  the  mieniseo]M\  Taking  a  smiill  piece  of  the  lineu 
and  plaeing  it  upon  a  drop  of  water  on  a  slide,  I  let  it  soak  for  a  while,  then 
put  on  a  tHjver-glass  and  proceeded  to  examine  it.  Almost  immediately  I 
diseovered  a  number  of  sjwrmatozoa  elingiug  to  the  fibres  of  the  linen  of 
lying  in  masses  in  the  meshes,  Enrnumged  by  this  sueeess,  I  exjMirimeuted 
with  fabries  other  than  linen.  In  light-n»lorc\l  silk  the  spermatozoa  were 
deteetetl  quite  as  easily  as  in  linen.  A  firm  piece  of  cotton  sheeting  proved 
refnietory  till  I  thought  to  unnivel  or  fray  out  the  ends,  wlien  I  readily 
found  the  7XMlsjM*rms  adherent  to  the  detaehe^l  fibres. 

**  Having  ex[>erimented  with  the  fabrits  wmmouly  used  for  undei^ar* 
ments,  I  turufil  my  attention  to  colored  woollen  gtMnls.  These  were  not,  of 
eoui^se,  suffieieutly  transparent  to  render  the  above  plan  practicable:  s<;»  with 
a  keen  scalpel  I  shaved  off  a  portion  of  the  stained  surface,  which  fell  in 
a  fine  dust  ujioii  the  slide.  This  was  miiistened,  and,  after  soaking  awhile, 
was  examined.  The  sjx'rmatozoa  were  found  even  more  readily  than  m 
the  other  experiments,  .  ,  , 
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[  thfrrfbre  recommend  the  ful lowing  prcK'CM.lnres  : 
**!*  If  the  stall]  to  be  examiiittl  h  u[Hm  any  tliin  eotton,  linen,  silk,  or 
t>llcn  fftbric,  cut  out  a  piece  about  one-eighth  inch  s^iiiare,  lay  it  npon  a 
■■•rf**  prt^viously  moistened  with  a  drop  of  water,  and  let  it  soak  for  half  an 
"•^r  or  so,  renewing  the  water  fnun  time  to  time  as  it  evaporatei?.  Then 
^itii  a  jisiir  of  neeilles  unravel  or  fray  out  tlie  threads  at  the  eorner8,  put  on 
^«>'j?kspt  cover,  press  it  down  firndy,  and  enbmit  to  the  niicroscoix\ 

M"  2,  If  the  fabrie  is  of  such  a  thickne,sa  or  nature  that  it  eannot  be 
Ditietl  05  ab<jve,  fold   it  through   the  eentre  of  the  stain,  and   with  a 
•™*rp  knife  shave  off  the  projecting  edge  thus  made,  catching  u]x>n  a  slide 
**W*i«emil  w^ith  water  the  partirles  removeiL     After  s<iaking  a  lew  minnte^, 
^  mr  five  to  ten, — the  powdery  mass  will  siuk  tlowu  through  the  water 
^bd  rr*t  upon  the  slide.     The  cover-glas8  may  now  be  put  on,  and  the 
prefwrution  examined. 

**The  hitter  plan  serves  as  well  for  hairs,  but  great  caution  must  be 
ohenrcil  in  cutting  them,  lest  the  portions  bearing  the  suspected  deposit  fly 
mwaj  and  are  lost. 

^m  **VV'hichever  plan  be  appro]>riate,  it  is  best  fii'st  to  moisten  the  slide 
^bllittdropof  water.  lu  the  ibrmer  ea^,  by  laying  the  elotli  uj>on  the 
^Hjtor  we  get  rid  most  easily  of  the  air-buljbles,  and  in  the  latter  the  water 
^|B»rvi.^  tlie  p<»wdery  portions  cut  (►IT  inmi  Ix^irig  lost,  and  they  are  not 
lolled  to  one  siile,  as  wlien  the  dn>p  of  water  is  subswpiently  aj)pht^L 

*'Sliotdd  it  Ix?  desired  to  preserve  any  of  the*?c  pix^parations  for  prodnc- 
land  examination  in  wurt»  I  have  found  tliat  to  hold  down  the  eover- 
iwith  a  spring-elip,  aud  run  arotuid  it  a  eirele  of  licpikl  marine  glue, 
»fv»at  least  a  temporary  purpose. 

"A  piece  of  stainetl  muslin  lay  nearly  two  months  without  protection 
oi»m  rny  working-table.  I  then  munntwl  a  jMirtiou  of  it  in  water,  as  above 
wrilKtL  It  now,  at  the  end  of  five  months,  shows  the  siw^Moatozoa  as 
•«laj*cvtr.  For  |K»rmanent  mounting  I  should  suppose  the  addition  of 
•■^wlir  acid,  chloral  hydrate,  or  somt?  such  preservative  would  l>e  of  service. 
1  nlve  Dot  found  it  nwcssary  to  usi'  any  dye  ur  any  st^lveut  except  water* 
^powfr  of  three  hundred  diameters  is  amply  sufficient  fcr  these  exami- 


'Conoeraing  the  dumbihty  of  s}>ermatoz<ja,  Ritter  asserts  that  he  has 
dwooverttl  them  after  a  period  of  four  years.  To  show  how,  when  dried, 
^y^ill  Ix'ar  rough  handling,  I  may  add  that  T  billed  aud  twisttxl  between 
^!  fiogt^rs  a  staineil  [Heee  (»f*  muslin  till  it  was  iu  tlie  furm  of  a  string,  ■ 
•'WW  atnl  twistetl  it  over  again  two  or  thnv  times,  using  much  force, 
™  *ai  yet  able  by  my  metlitKl  to  discover  s|>ermatozoa  witlmut  much 
fifiBttlty, 

*  *  claim  for  my  plan  extreme  sim|>licity,  ease  uf  execution,  aud  the 
P**^  degree  of  certainty,  for  piece  after  piece  of  the  stained  fabric  can 
^I'Otto  the  ti-st,  with  the  assuranw  tliat  nothing  iu  the  pnxvss  destroys 
"»ef[Ktmatojuia,  and  that  they  may  be  Ibund  if  luxsent." 
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rh(ea  and  Gonor/'htTa, — Vaginal  catar 


jonon 
IB  SO  t'omiiitm,  us  the  result  either  of  a  seroi'ulous  diathes 
tioQ  of  worms,  or  of  the  presence  of  dirt  and  tilth,  espec^ially  among  the 
very  poor,  that  we  can  safely  a.sHiime  that  most  cascis  of  running  at  tl 
privates  that  present  themselves  to  us  are  easels  of  leueorrlio?a,  uuh»ss  we  find 
that  the  alleged  assailant  has  or  has  had  gonorrhoea,  and  that  the  disrhargis 
doc!i4  not  readily  suwuinh  to  trc^atment,  hut  grows  moi-ie  profu&e^  or  at  Ic 
that  the  iiiflanruiation  assoeiatetl  with  it  shows  a  tendency  to  extend  in*' 
ward,  I  du  not  know  that  there  is  any  evidenee  of  a  diai^nostic  differ- 
ence in  the  character  of  the  disc*harge,  either  as  s(>en  by  the  unassisted  eyiH 
or  as  viewGil  tli rough  a  microscope.  A  severe  benign  inflammation,  espeei- 
ally  if  the  parts  are  not  kept  clean,  may  cause  ulceration,  and  1>1o(k1  will 
mingle  with  the  mucus  and  pus,  at*  it  sometimes  does  in  gouorrha?a,  ■ 

SavH  Dr.  Alexander  Kussell  Simpson,  in  Qnain^s  **  Dictiimary  of  Medi- 
cine/* **  l^nless  a  clear  history  of  infbctitjn  can  be  obtaintil,  it  is  almust, 
impossible  to  establish  a  distinction  between  a  gonorrhoeal  di&easc*  and  th€ 
simpler  catarrhal  leueorrhfea.  In  the  ftirmer  there  is  a  notable  tendencyl 
to  spread  to  contiguous  surfaces.  In  children  su tiering  from  the  infei-tiousi 
dist^hargc,  traces  of  the  injurit*s  that  ai-e  usnally  inflicted  at  the  peritxl  uf  J 
infeetitm  should  Ik?  sought  for.** 

Berkeley  Hill  writes,  **  The  distinction  1m?*  ween  vaginitis  from  contagion 
and  vxiginitis  from  uon-sjKH/ifie  irritation  is  always  difficult,  and  scjmetimcm    - 
impossible,  being  mainly  determined  by  collateral  evidence.     It  generally 
has  a  contagious  origin  if  tliere  is  pus  in  the  urethra,' 

MEDICAL   TESTIMONY. 

The  medico  1  witness  is  onlinarily  ttdlal  ujwn  to  t^^tifv  l^^foix*  a  gram! 
jury,  in  a  police  court,  where  theix*  is  soEuetimes  a  jury  and  sometimes  not, 
or  in  one  of  the  higher  courts,  where  there  is  always  a  jury.    In  some  case^ 
he  may  have  to  testify  in  all  thrw  of  the  pla<x^s.     Ami  in  these  days,  when 
**  interviewing"  is  a  salient  feature  in  the  management  of  many  newspapers,, 
he  may  be  called  upon  to  give  his  opinions  to  the  press.     If  atlercarefnlj 
consideration  he  liclieves  that  it  is  wise  so  to  do,  he  should  write  out  what| 
he  has  to  say»  or  sec  that  the  interviewer  writes  exactly  what  he  w^ants  said. 
It  is  s<jmi'tinies  best  to  keep  a  copy  of  testimony  st*  given.     Otherwise  the 
editor  cutting  down  or  rearranging  "copy'*   handed   in,  or  tlie  reporter 
writing  alone  from  memory*  may  change  the  dnil  of  an  interview. 

In  the  gnind-jury  room  the  witness  has  but  to  tell  what  he  knows, 
what  he  has  found,  and  to  answer  such  questions  tis  may  be  put  to  him  by 
the  prnsecuting  or  district  attorney  and  any  juryman,  in  as  simjjie,  platn^ 
unievhjmnf  fangimge  as  he  can  commaniL  There  is  no  necessity  for  his  j 
being  disturbed  in  mind,  as  he  will  not  be  eontradicted,  and  there  is  no 
opp:>sing  lawyer  to  attempt  to  muddle  him  with  hypotht^ical  and  intricate  \ 
questions.  But  it  is  necessary  that  he  shonkl  l»ave  clearly  in  his  mind 
dates  of  examination,  exactly  what  he  found,  and  how  he  arrived  at  his 
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Itiaiocis.     His  note-book  should  bo  in  his  pot:ket,  timt  it  may  be  pni- 
in  mse  an  entry  m  caMed  for.     Plain,  tinteeluiimi  language  is  nwes- 
is  the  average  grand  jury  h  eonq»o.s4Mj  largely  ot*  plain  men,  with 
kiW^  knowledge  of  Bciene^*  and  rhetiune.     Besides,  there  is  no  time 
r*ir  Adoncal  or  scnentifie  dLsj^lay. 

lo  tiic  courts  the  witness  must  rememlx^r  wliat  lie  testified  to  l>efore  the 
gftwl  jury.  DisLTepaneies  in  statements  are  injurious  alike  to  the  reputa- 
liouof  the  witness  and  to  the  cause  of  justice.  In  h<)tii  the  ]>oliee  anil  llie 
higluT  c«ivirts  the  witness  must  ex|>e47t  oceasionally  to  have  to  eonterul  with 
bwym  who  care  nothing  for  his  reputation  as  long  as  they  think  they  see 
llieir  way  dear,  by  sarf.'asm,  bolittlement,  plausible  l>ut  specious  questions, 
iflt,U>^^in  their  t»nd, — ^the  sueet^s  of  their  side.  For  this  reason  among 
[Afssflinl  because  an  astute  lawyer  will — for  the  time  being,  at  least — 
dodv'  filiuiy  the  metlieal  issues  in  the  case,  the  medical  witness  should 
hare  Itig  (estimony  well  digested  aud  bf*  prepareil  to  present  it  caliuly, 
rwwlily,  plainly,  aud  logiejilly.  It  is  pitiful,  in  a  erowilal  court- room, 
bcfort'mi  intelligent  jury,  a  number  of  lawyers,  some  of  them  kerned,  and 
llic  jiidjLt*  or  judges  ou  the  bench,  to  see  au  ediieateil  physieian  of  g(XKi 
n'piitc  stuuilile  aud  make  such  involved  statemeuts,  so  full  of  ttrluiieal 
l*nns,that  they  either  are  not  understCMxl  or  are  hmgheil  at.  Too  fre^pieutly 
tft*  itueb  sights  witnesstHl.  A  tricky,  uugeutlemauly  hiwyer,  seizing  his 
*fl*«jrtuu(ty,  harasses  the  physician  with  long  hyjwitfietical  questions,  which 
^  te  nut  readily  grasp,  and  which  lie  ans\\'crs  almost  at  hap-fcizard, 
k^use  he  i$  disgustetl  or  is  anxious  to  get  through  ;  or  questious  are  put 
<i*hini  in  such  a  way  that  if  he  answers  them  he  is  oblige<l  simjjly  to  say 
*  Yrs"  or  **  No,"  while  l»y  so  answering  he  feels  tfiat  he  is  not  doing  as 
bis  orjnst'icnce  tells  him  lie  should,  but  only  as  he  thiidvs  the  law  compels 
»to.  The  rights  of  the  witness  sliouUl  be,  and  general ly  arc,  protected 
^  tin*  prc^kling  judge;  but  witnesses  si4dom  know  that  they  have  the 
right  to  apjieal  to  the  judge  as  to  whether  they  shall  answer  such  and  such 
fJiRSliaog  in  the  way  in  wldeii  stmie  lawyers  insist  they  shall  be  ausweretl. 
lo  mny  ci.>urtfi  nnich  latitude  is  allowed  as  to  tlie  forms  of  questions,  and 
**n>e  lawyers  have  come  therefore  to  l)clieve  that  a  witne^  must  always 
^WVtras  the  lawyer  intends  tfuit  he  shall.  The  truth  is  that,  if  a  questinn 
^iftnot  Ik*  truthfully  answen^l  **  Yes'*  or  **  No,"  it  nCMxl  mA  be  answered, 
wiMigli  the  lawyer  insists  that  it  shal!  be.  But  it  should  Ik-  so  answered 
if  it  can  U>  done  truthfully. 

Again,  the  witness  must  ni-member  that  there  is  generally  ample  time 
W  (altn,  deliberate  answers,  and  that  he  has  the  right  to  insist  that  r[ues- 
t»o«w  shall  l>e  rejKsitefl  or  put  in  such  form  that  he  t^n  nuderetaud  them. 
*ij?htnjrwanl,  lujuest,  %v el  1 -digested  tesfimony  with  no  attempt  at  disjilay 
I  tbt*  most  weight.  SWh:*  to  the  num  who  attempts  a  line  of  testimony 
•w  dti|t]ay  or  mere  notoriety  !  Ex|X'rt  testimony  should  lie  given  only  by 
t;*, — rV.,  [>ei'Sf>ns  who  ha\'e  (jualitied  theinselv*»s  bv  speeial  studv  and 
experientv  in  ;^|>ecitied  departments  of  medical  kno^vlcdge  aud  work. 
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Special  study  does  not  make  a  specialist  or  an  expert.  An  honest,  weD- 
grounded  opinion  from  a  general  practitioner  is  sometimes  of  more  avail 
than  the  opinion  of  some  would-be  experts.  Declaring  one's  self  an  expert 
brings  with  the  declaration  an  increased  responsibility,  an  increased  suscep- 
tibility to  censure,  contradiction,  and  entanglements  in  lawsuits. 

With  questions  of  law — legal  name  of  crime,  punishment,  etc. — the 
medical  witness  has  nothing  to  do.  It  is  for  him  only  to  tell  the  truth 
about  the  case  as  he  understands  it  from  a  medical  stand-point,  to  have 
carefully  studied  his  case,  to  have  made  his  notes  and  brought  them  to  court, 
to  testify  unostentatiously  and  quietly,  to  give  mere  opinions  guardedly,  and 
to  remember  his  rights  as  a  witness  and  his  responsibility  as  a  member  of 
an  honorable  profession. 


PART   IV. 


DISEASES  OF  THE   NERVOUS  SYSTEM. 


GENERAL  INTRODUCTION  TO  THE  DIAGNOSIS 
OF  DISEASES  OF  THE  NERVOUS  SYSTEM, 

By  ALLAN   McLANE   HAMILTON,  M.D. 


Jm    out  examination  of  i-hildren  we  mv  l)csct  witli  certain  difficulties 

liic^  nuike  tho  inattor  a  mut-'lj   more  difficult  one  tlitui  iu  tlie  ail u It  iKitieot, 

with   the  very  youn^  e^ijeciaily,  wt^  are  obliged  to  rely  uiaiuly  upon 

ive  symptoms,  and  are  placed  in  the  position,  to  some  extent,  of  the 

Ttterinanim,  who  is  forc-ed  to  depend  t^hiefly  upon  liis   own   [xjwers  of 

observation. 

In  tlw  iitidrveloiKxl  human  being  it  m  of  absolute  imiK^rtauee  to  take 
into  act?<»nnt  the  value  of  ejcpresaiou,  and  reiilize  just  how  mueli  weight  to 
U'b  to  the  ehiUFs  powei^  of  pereejition,  eomparirtiiUj,  and  jndgnient,  to  its 
etly  fnr  deseriptton,  and  to  the  state  of  its  enu^titnis  and  their  c<ju- 
neoliou  with  dii^turbcHl  sensibility.     Young  ehildi-en,  like  all  other  young 
antmaU,  an?  lai^ely  eincitidnal.      In  the  e.sti matron  of  peusory  disturlwmees, 
pwticokrly  tli<»se  of  a  liypera\stlietif  nature,  tliere  is  always  ^i^reat  danger 
♦t  «?xiigj2:emtion -upon  the  jKirt  of  the  [latient,  and  our  etforts  must  be  id 
ll>p  ilircHiiou  of  ItMidiziition  and  eorKsisteney  of  uianifestntion,  rather  than  of 
*%i^''';  and  for  the  apprt»eiatiou  of  the  Uuter  we  ai*e  to  regard  tlieir  general 
wet,  aiid  bring  to  our  aid  the  average  of  previous  ex|Xirienees. 

Tbc  diijcases  with  dnmina nt  (^xjiression  are,  of  eonrse,  objwtive^  and  are 
tMinllv  conspicuous  entrngh  wliether  tlie  symptoms  ho  eonvnisions  or  le-?Ber 
WTjMtkini'scg^  or  paralyses  with  or  withtait  eontrarturt^s.  During  very  early 
ht**  It  i«  (jl\en  diffieult  tt»  make  any  diagnosis  whatever  of  eonditions  wliieli 
*i^'  ^0  licciime  rhronie  and  eonspicu^nis  at  a  hiter  [R'ricjd,  and  it  is  a  faet  witli 
^liicb  Wi'are  imprei^&td  every  day,  that  an  iutelligent  history  of  the  dcvel- 
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opmcnt  of  many  nervoim  dfj^cast^s  of  child  pen  is  not  to  1)0  olitaincd  fr*^ 
the  parents ;  in  fai-t,  the  t*«)ninion('4:'inciit  of  such  maladias  as  pseud (>-hy|^>« 
trophic  paralysis  or  infantile  jmralysis  oft*?n  cannot  be  determined  accurate— 
if  at  alL     The  cd neat  ion  of  parents  in  rcgaixl  to  the  devch>paieiit  of  tl^_3 
progeny  is  lanieiitaljly  deiieient,  and  tliey  take  little  pains  to  gauge  or  eo  s 
pare  the  deveh)[iinent  of  taeultics  in  their  own   liabics  with  those  of  (>tft:-iti 
eliildren,  a  certain  kind  of  cleverness  or  aptnc^ss  dwarfing  all  else.  M 

Where  olijeetive  appeaninees  are  those  which  alone  guide  the  mecli  ^1 
man,  miicli  may  be  learnt  of  iiiaj:=kH^rtaiuable  sobjcetive  fctutleriug  by  the  j>c::^- 
tion  of  the  patient,  by  its  movenientB,  and  by  the  invohmtar)^  expn:*ssi«=:H 
wliich  often  affixnl  a  elne  to  the  existence  of  |Tainfnl  disease.  As  exanii>- ^3 
I  may  spt^ak  of  tiie  peculiar  retraction  of  the  head  which  is  84>  chaniot.^'f' 
istic  of  cerebro'spinal  meningitis,  or  the  fixation  of  the  body  which  is  ai 
almost  t*onstant  aecoraiianimcnt  fif  disease  of  the  spinal  envclo|ji'S  or  tin 
vertebrsB  themselves.  Who  is  not  familiar  with  the  latcml  rolling  of  thi 
head  which  is  so  common  in  certain  acute  organic  cci'cbral  affections  of  o«i^rI; 
cliildhtxK]  ?  There  are  other  equally  valuable  indications  of  obscurt*  ^tiis 
ease  the  nature  of  which  cannot  Ix;  easily  asetulained  through  any  snbjocr^ 
com  plaints. 

The  hereditary  natuiie  of  certain  disturbances  has  come  to  be  -^^t1 
iXH'ognized,  sf>  tliat  family  forms  have  been  desr*ribe<l  by  various  observ^ -^^re, 
ami  in  diagni>sis  the  value  of  such  an  origin  will  be  apparent.  There  ait 
three  foriiis  of  disease  which  are  conspicuous  in  this  connection,  Oo^:^  of 
them  Is  pscudo-hyj)ertrophic  paralysis,  ami  in  many  instances  there  ar*:^  ^it 
least  two  if  not  mon*  cases  iu  the  same  lamily,  the  female  side  \)clng  that  *^" 
which  the  disease  ha^  been  transmittciL  This  is  Bramw-eirs  expcrie:*' J^'^'f 
and  that,  I  think,  of  otiier  writei-s.  In  Iicrcxlitary  locomotor  ataxia  ^  "^^ 
influence,  though  rarer,  is  detndwlly  more  eonspieuous.  CarK*  reports 
one  liiniily  that  there  were  eighteen  cases  tjf  the  diseaj^^  in  three  geue- 
tious.  In  this  ctmnet^tion  we  should  never  lose  sight  of  the  existence 
sypliilis,  tul>erculosis,  and  cancer  in  the  family  history ,  and  their  bcarii 
U]H>n  diagntjsis. 

CRANIAL    PECULIARITIES 

Tiiere  are  many  ix»culiarities  in  the  appt^rance  of  the  head  presented  hf. 
young  children  who  niay  later  develop  evidences  of  cerciiral  disease;  anc 
at  a  subserpie^nt  jx^riofl,  wdien  they  a  it  ex|ieeted  to  perform  certain  onliuar 
actitms  commoti  to  eliildren  iu  generab  there  will  \\c  found  a  loss  of  func- 
tion, or»  mf»re  exactly  speaking,  a  nouHlevebjpment  of  function,  which  sug- 
gests  some  ear  responding  abnormality  iu  the  fijrmation  or  growth  of  thefl 
brain.     The  external  cninial  conformation  of  such   eliildren   is  gcnerallv 
striking :  t  lie  re  is  a  decided  disproportiim  between  the  size  of  the  head  and 
that  of  the  body.     Sometimes,  as  the  result  of  ventricular  effusion ^  or  an 
excessive  peri-eiire[)hali*'  collection  of  fluid,  we  find  a  hydrcKvphalic  en^'J 
hn^gt^'ment,  with  pulsating  or  deprcssetl  fontanels;  or,  as  an  indignation  of" 
various  cerebral  structural  defects  or  deposits,  there  may  i*esult  asymiuet- 
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ricaJ  doformities.  Thc»se  latter,  h  owe  vet;  as  a  rulcj  are  indicative  nf  sorae 
jJilKTiteiJ  neurotic  iriHuenee,  Or  a  crauial  asymmetry  may  wrresporid  witli 
the  k'Siou  iQ  c?3ises  of  hemiplegia  spaf^tica  infant  [lis. 

CVrtain  young  children,  whfjse  only  defect  seems  to  he  a  psycliical  one, 
present  a  peculiar  flatness  of  the  face,  with  patulous  and  jmmiiuent  lips, 
large  mouths,  aud  small  and  widely-separated  eyes,  with  irregular  and  un- 
usual development  u^  teeth.     These  subje<^ts  are  often  marasmic^  weak,  or 
rachitic,  and  oi'diimrily  lie  with  limbs  Hcx^hI^  developing  an  amount  of  in- 
telligence which   is  shown  only  iii  the  simplest  acts  which  concern  their 
apj>etites.     "  They  look  listlessly  out  upon  a  blank  world"  (Down),     In 
these  it  is  not  unusual  to  find  sorae  associated  congenital  defects^  such  as 
Bopplementary  toes  or  fingers,  webbing,  or  na?vi.     Huch  cljildreu  arc  irri- 
table, or  else  abnormally  gotnl-natured,  sleejiiug  mt*st  of  the  time,  or  at 
times  they  i>erform  automatic  movements  of  a  rhytlimical  variety.     It  is 
advnsable  to  take  very  ac^nirato  measu rementSj  with  lead  wire,  of  the  forma- 
tion of  the  head  and  the  size  of  the  bwly. 

SEN80RY   DISTURBANCES, 

PainU  of  I>eIerminafion, — ^Tactilc,  aualgesic,  anaesthetic,  hyperaesthetic, 
panesthctic,  dis<jrdcrly,  or  8nbjct*tive  iklaycd  perct^ptioiis ;  s<^nsiljility  to 
heat  aad  cold  (dcterminiHj  by  tc^t-tubcs  tillal  with  water  at  different  tem- 
l>eratar€8).  Location;  in  depaitin-es  from  normal  integrity;  appreciation 
of  exertixl  power  and  its  adjustment  (muscular  sensil>ility) ;  appreciation 
of  wei^ht^  by  means  of  the  banesthcsiometer,  tlic  notchtxl  wlieelj  jiiiper  and 
metallic  balls,  etc.  Tlie  posture  of  Ihnbs,  as  in  talies  ;  inharmonious  rela- 
tion between  visual  impressions  and  certain  muscular  actions;  Dnchenne's 
test,  excessive  innervation  and  over-supply  of  force  for  atxNjmplisbment  of 
required  act.  Existence  of  delusions  or  hallucinations;  mo  ml  changes; 
irioleaoe;  destnictivc  tendencies ;  periodicity;  depression;  exaltation;  one* 
«Hletl  peculiarities  ;  ecstasy  ;  stupor  ;  apathy  ;  sexual  jx^r version  :  morbi<l 
■f>I>ctite,  Opiithalmoscopic  examination  ;  light  tests  ;  tuning-fork  and  watch 
teste;  tests  for  anosmia, 

Patk. — The  greatest  difficulty  that  we  have  to  encounter  in  childi^n  is 

^"*  estimation  of  pain^  for  not  only  are  they  apt  to  exaggerate,  but  they 

**^  Unable  to  locate  or  describe  their  discomfort  in  a  way  that  is  at  all  satia- 

^**or>'  or  convincing.     West  and  other  writers  have  expressed  themselves 

^'^^  forcibly  with  regard  to  the  significance  of  pain  in  the  very  young, 

^*  In  grown  pennons,"  says  West,  **  there  is  a  large  class  of  ailments  whidi 
^^'^^igt  of  simple  pain  ;  they  call  the  disorder  neuralgia, — nerve-pain, — and 
^*^ti  thereby  that  such  pain  is  indejieudent  of  local  disease:  it  is  pr<xlur-ed 
^^  the  influence  of  malaria,  it  follows  on  loss  of  blo^xl,  or  is  associatt^d 
^*"^th  various  altered  states  of  the  circulating  fluid,  or  in  other  cases  it  is 
^  •^possible  to  determine  the  exact  cause  to  which  it  is  due.  Difficulties  of 
^-^  cure  render  it  one  of  the  opprobria  of  medicine,  but  it  docs  not  tend  in 
***y  w»y  to  shorten  life,  and  our  patients  at  last  find  a  sort  of  dreary  satia- 
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faction  JO  the  koowlecl^e  tliat  the  niahidy  whirli  renders  cxist<fnce  so  hi  \ 
18  yet  onlt/  neumhr'm.  In  infaoey  and  ehikllnRMl,  liuwever,  pain  referred 
any  part  signifies,  almost  without  exception,  ttiat  disease  of  some  8ort 
other  is  going  on  there  or  near  at  hand.  The  tears  so  profusely  shed 
not  pro%^e  that  pain  is  the  hU  of  the  infant  more  than  the  grown  |>en!!aj| 
but  at  one  time  cries  are  the  only,  as  they  long  ecmtinue  the  raoet  expressly 
laogunge.  Uniiger,  slix^jdessne^^a,  fatigue,  dis<x>infort  of  any  sort,  k  es 
j>iTsseil  by  erias;  while  the  eharaeter  of  the  cry  g<jes  far  towards  helpid 
us  to  determine  the  nature  of  the  stitfering.  But  I  have  never  in  iniaiic 
known  any  instances  of  pain — severe,  obstinate,  recurrent — for  wliici 
eo^jner  or  later,  a  distinct  local  cause  was  not  found  ;  and  even  in  hie 
child HikkI  the  rarity  of  real  ueoralgia  is  exti'crae.''  The  cry  of  the  thil 
who  sntfers  fmm  pain  due  to  organic  cerebral  disextse  is  short  and  piereinj 

In  the  determination  of  sensory  disturbances  luuch  care  must  \\e  show 
in  the  exhibition  of  tests,  for  it  is  imjiossible  to  gain  from  most  cljildre 
anything  more  tlian  a  guess  when  the  aK^thesiometer  is  applied  in  the  mai 
ner  dire<^t*xl  l)y  text-books  generally.  It  is  much  l>etter  to  employ  what 
may  call  the  direction  test,  wluch  implies  the  existence  not  only  of  txictj 
sensibility,  but  also  of  a  more  complex  cerebral  appreciation  of  directly 
and  distance.  After  the  patient's  tyes  are  blindfolded  and  his  fears  M 
qniet**d,  the  finger  of  the  elisor ver  may  be  jkisschI  nj>vvai*d  or  downwai 
or  titinsvcrsely  in  ditrorcnt  situations,  tlie  patient  being  rcipUTed  to  descril 
the  direction  of  the  passage  of  the  finger  and  tlie  side  of  the  b<:>dy  up^ 
which  contati  has  been  made.  It  should  l>e  determined  first  wlieth 
capacity  exists  for  [perceiving  impressions  at  all,  the  ItH'ation,  the  st?nsibili 
to  temperature,  or  to  painful  irritation,  or  to  weight.  i| 

Pain  refernxl  to  the  head,  and  lasting  any  time,  may  be  ]of»ked  upon 
a  serious  indication  of  organic  disca.se  of  the  brain,  and  Marshall  Hall  a| 
many  of  the  careful  writers  of  the  early  part  of  this  eentur>'  have  shot 
how  important  it  is  to  recognize  the  existence  of  such  pain,  atx^om pan! 
by  frequent  antl  causeless  vomiting,  as  a  pathognomonic  symptom  of  tub* 
cnhir  meningitis.  But,  in  fact,  this  symptom  connected  with  delirium  a] 
coma  is  an  indit^tion  of  many  of  the  ctwirse  cerebral  diseases  of  infancy. 

Nenratgie  pain  is  rare  in  infancy,  or  at  h^st  until  after  the  sixth  yei 
when  headaches  of  a  migrainous  type  are  found  conimimly  among  ov^ 
workefl  scluKd-children,  or  as  a  secjuel  to  some  malarial  or  typhoidal  fev* 
Trigeminal  neuralgia  is  more  common  in  girls,  and  is  ofJen  associated  \vi 
eczema.  It  is  safe  t4>  assume,  however,  that  seveir  hcad-ivain  in  vouj 
children  is  an  alarming  symptom,  esjKH-ially  if  the  pulse  is  irregular  al 
feeble,  The  headache  is  usually  ge^ueral,  or  it  may  be  confined  to  t 
frontal  region.  Intense  headache,  with  aastxriated  photophobia,  senso 
hy}>cra?sthesia,  and  constipation,  is^  as  a  rule,  highly  characteristic  I 
meningitis. 

The  variety  of  headache  of  a  lighter  grade  which  apjiears  in  child? 
after  the  third  ur  fourth  year  in,  to  all  intents  and  purposes,  a  hemicraii 
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fj^  develuiKxl  by  futiji^tie  or  uoduc'  strain  at  a  time  when  the  brain  is 
ana.!  Ding  its  early  tlevelupnu'iitj  and  is  aggravated  by  errurs  in  diet  and 
niatiageraeut*  It  i«  associatc'd  with  gastric  irritation,  nausea,  and  loss  of 
a|)|>c_*tite,  and  usnally  begins  in  the  morning.  In  many  respects  it  resembles 
the   ordinary  siek-headadie  of*  the  adult. 

There  are  oilier  forms  of  charaeteristie  pain  whieli  require  notice :  the 
nK»5^t  inifKjHant  of  thest?  h  that  referred  hy  the  child  to  the  knee,  and 
which  most  often  indieates  some  atVection  of  the  hip-joint  which  later 
dcv-C'lops  itself.  This  koee-jmin  is  sometimes  very  severe  anil  intermittent, 
iiid    the  real  disease  is  apt  to  be  masked  for  a  eonsidemble  time, 

CJertain  pains  of  a  h^scr  grade  txxtisionally  attract  oor  attention,  and 

am o tig  tliese  I  may  mention  tlie  tenderness  at  the  cUhjw  and  wrist-joint  in 

cert^mio  cases  of  chorea  which  are  not  rheumatic  and  s^eem  to  bear  no  close 

connection  with  the  movements.     Neuritis,  which  is  so  common  in  the  adult^ 

is  a    rare  dis(*ase  in  early  lite,  although  within  the  last  year  I  have  liad  two 

ae€*s  iu  young  children  where  the  pain  was  accurately  localized,  and  in  one, 

of    i<iiopathie  nature,  there  was  duiiljle  extensor  pamlyi^is  of  the  forearms  as 

ft  P€?sult,     It  is  rare  to  find  any  yf  tlie  oixlinary  forms  of  neuralgic  pain  of 

the    trunk  or  extremities,  though  the  contributor  to  Gerhard t  mention  a 

variety  of  cases,  and  parallels  arc  found  for  almost  every  kind  met  with  in 

Juli^ilt  life,     Bouehnt  reports  a  case  of  cervico-brachial  neuralgia  in  a  girl 

of  one  year.     Intercostal  neuralgia,  especially  of  the  twelfth  doi*sal  nerve, 

IS  Occasionally  encounteretl,  and  hct^d  shoidd  l^e  paid  to  the  confusion  of 

"lis  neurosis  with  actual  ptdmonary  or  spinal  disease,  Eulenburg  reporting 

>>*>  fewer  than  twenty-nine  cases  in  children,     Buhn  reports  a  case  of  luml>o- 

<^r«iral  neuralgia  with  zoBter.     The  neuralgias  of  the  lower  extremities  are 

'Qos^t  ohecnre,  and,  as  a  rule,  are  symptomatic  of  morbus  eoxarius  or  nenro- 

.  ^i  f  ncsis. 

Disturbances  of  Hearing,  except  in  their  association,  are  not  worthy 
**^     extended   comment.     Wlicre  a  collection  of  acute  cerebral  symptitmfi 
**«*pends  uptin  anral  disease,  of  course  the  nei^essity  for  making  e<.tn>plete 
l^t^ts  of  the  ct>ndilion  of  the  auditory  a]>paratus  will  be  seen  at  oni!e. 

There  is  a  form  of  epilepsy  which  originates  iti  otitis,  and  in  which  the 
^tucks  are  always  excited  by  irritation  of  the  meatus  or  deeper  parts.  In 
^*»<^h  eases,  not  only  should  the  aunil  disorder  be  iuvestigattHl^  but  it  is  well 
to  determine  tlie  degree  of  psychical  disturbance  which  is  commonly  a 
ft^atiire  of  the  condition.  The  acutencss  of  hearing  ^liotdd  be  estimated. 
^^  meningitis  it  is  very  decided,  and  is  assiKi'ated  witli  various  hypcraes- 
^ thesis  In  certain  conditions  of  feeble-minded ness  it  is  dull,  or  there  may 
aiisolute  deafness.  In  tlve  latter  case  thei-e  is  often  diminished  sense  of 
te  and  smell. 

DrsTURBANCES  OF  Visiox  are  rarely  fully  recognized  until  the  child 
attains  an  age  when  it  can  commnnieate  its  loa«i.  Certain  idiots  nm  Ijlind 
from  birth,  and  their  eyes  do  not  follow  bright  t^bjct^ts  movt^d  before  tbenx, 
^^  tijere  is  no  discomfort  produced  by  bright  lights  suddenly  bmught  in 
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front  of  the  eyes.  lo  sueh  eases  thei"e  will  be  inactivity  of  the  puj^  fjg. 
In  other  ease?*  the  blindDess  may  V>e  simply  pgyehiiiiK  The  develr>pro  ^^'ut 
of  tubereuloiia  or  otfier  Ivrain  tumors  is  very  frequently  sympl^imatized  ly 
blindness,  and  ophthalmoseopic  examination  reveals  optic*nerv€  degenerate  -^n, 

THE   PSYCHOSES*  ' 

Almost  all  the  mental  diseases  of  adnlt  life  may  be  duplicated  in  ch»ld- 
\m<A,  111  making  this  assertion  we  of  eoui'se  exclude  the  degenera^^ive 
afieetions  a^L-eompauicxl  by  coarse  destruction.  Emminghaus,  in  Ids  acl  anii- 
mble  volume,  desc^ribes  the  various  forms  of  melaneholia,  mania,  ])araim  ^lia, 
acute  dementia,  transitory,  periodieal,  and  cirt'ular,  as  well  as  moral  io- 
sanities,  Mhile  no  fewer  than  eleven  pnges  are  dev^oted  to  the  hystet^ — leal 
disorders  of  ehildhotxL  Fe^'blt^mindedness  as  the  result  of  idiocy 
imbecility  is  quite  familiar^  and  is  perhaps  tlie  most  eommon  ibmi  of* 
fantile  iutt'lleetual  distnrbanee. 

The  diagnosis  of  insanity  is  far  less  easy  in  childhood  than  in  adult 
and  llie  ol>server  is  very  apt  to  confuse  the  normal  emotional  and  moral 
tiirhanee,  whicli  is  simply  considered  as  viriousntss,  witli  something  n^ 
more  grave.  Among  very  young  cliildren  it  is  a  matter  of  eonsideralile  (M 
cidty  to  discover  the  existence  of  delusions  or  hallucinations  j  in  fact,  hoJl 
nations  are  far  less  common  during  the  earlier  years  of  life  than  at  a  su^t^®^ 
quent  period,  Tlie  niiinia  of  cliildhixx:!  is  mrely  continuous,  but  during — '  '*® 
existeut^e  is  symptomatiztil  by  great  violence,  by  destructive  tendencies,  ^-^-^'^ 
,  €K5Casionally  l>y  attemjits  at  suicide,  although  the  latter  are  more  eharatt""  ^ ^ 
fsticof  melancholia.  It  is  well  to  estimate^  properly  the  character  of  t^rt^^^^ 
acts  of  pnriHjseless  cruelty  whicli  often  symplomatiz^^  the  nioi-al  perversi 
whieli  is  connwteil  witli  the  varioils  grades  of  mental  distnrbanee.  Sor 
insane  cliildren,  even  fliough  their  surroundings  be  of  the  best  kind, 
veiy  apt  to  inlbct  netxlless  pain  upon  those  aliout  tlieni,  to  torture  auinui^^ 
afterwards  manifesting  no  renufrsc.  Or  otx^asionally  among  epileptics  t^^^ 
find  what  mav  be  regaiYled  as  a  pyromania.  though  a  pure  spirit  of  ml^ 
(hief  is  the  ustial  explanation.  It  is  well  to  question  these  subjeer" 
closely,  for  it  will  often  J)e  found  that  they  possess  a  fair  amount  of  inteC" 
leetual  vigor,  and  that  they  are  quite  at  a  loss  to  explain  thofr  impulsi.'s  u^ 
morbid  tendencies.  Instances  of  introsptHlive  insanity,  es[»e<ially  at  ^^  ^^^^ 
time  of  puberty,  are  by  no  means  iineommon,  and  tuxTisionally  forms  or  ^"^^B 
Jolie  du  donle  are  rei^orted.  Langdon  Dowti  speaks  of  a  child  whos*^^ 
mental  jxx^uliarity  eonsistfn:!  in  the  fact  that  as  he  passed  a  dirty  Ix-ggar-""^ 
man  in  the  street  he  was  afterwards  afraid  to  go  nt^r  his  mother  for  fe'ar  o^  ^^m 
contaminating  her,  and  he  could  not  be  persuadwl  to  touch  her  at  all,  Th^  *^^ 
melancholia  <*f  chihlhiMKl  is  very  apt  to  be  symptomatize<l  by  religious^  ^ 
delusions,  and  rarely  by  delusions  of  persecution  and  couspimey  ;  and  thi^ 
is  notably  true  at  puberty. 

In   our  examination    of   patients  with   pubesciMit   insanity,   we   are 
observe  the  existence  of  a  possible  morbid  vanity  and  boast  fulness,  j>erhaj 
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fonnectcd  with  a  eeitahi  livpochondriasis  mid  stuie  of  eelf-ar-f^irFatinn,  We 
ait?  to  dbtingiiisli  insanity  fruni  liyskTiut  whid*  ktter  differs  Ijut  little  froin 
tiokt  of  atiult  life,  though  the  coi]vuki\'e  variety  is  rare.  We  are  to  de- 
t4?mitiie  the  existemre  n(  the  latter  by  the  exhihition  of  certain  tests,  such 
U  the  suggestion  of  piiuiBhrnent,  or  an  a|»ijcal  to  the  appetite  of  the  sub- 
jectr  ;  and  in  this  eonnet*tion  I  iviay  s[K»ak  td*  an  instance  of  hysterical  dys- 
phagia wJiieli  had  lasted  for  several  months  and  whiefi  was  rtudily  cnn^l  hy 
tlie  offer  of  a  piece  of  pluin-eake.  The  cxliihition  of  the  cauteiy  or  some 
such  revulsive  will  often  make  the  diagnosis  perJeetly  clear.  In  tli esc  cases 
we   must  detect,  if  p<issiljk%  tlie  existence  of  hyperffistliesia  or  of  nervous 

Panonnxia,  and  analyze  the  nervous  derangenieiits  of  respiration  whieli  may 
be  prwseut,  Sonit^tinies  tliere  is  a  motive  for  tleeeption  ;  and  this  should  be 
detet»ted  if  jKissible. 

The  intellectual  condition  of  feeble-jninded  children  is  one  of  great 
^^intei\«t.  It  is  very  (dlen  irregular  and  oni'-sided,  there  being  perliaps  a 
^■Hispicions  briglitnesa  and  extreme  develojmient  of  s^iine  ilumlties,  wliile 
F  otIiei*s  are  con-espondingly  dull.  CVrtaiu  feeble-minded  children  have  the 
^_^po%%'er  of  improvisation,  are  fond  of  music,  and  show  marvellous  proficiency 
^fbi  arithmetic;  intricate  calculations  are  perfiirmctl  in  an  incredibly  short 
**|>afX'  of  lirae,  and  some  sulyccts  of  this  kind  can  nndtiply  three  figures  by 
I  three  figuiTS  as  soon  as  written  upon  ]>a|jer.  In  other  ways  they  possess 
*'tlU*  judgment,  are  often  regardless  of  the  loss  of  friends,  though  ordinarily 
»fffxlionat^,  are  sly  antl  very  mischievous,  and  jwssess  deficient  morals. 
•^^tiic  of  them  make  little  muscular  exertion,  and  even  when  the  time  comes 
**»*  tliera  to  walk  they  do  not  do  so.  There  is  usually  a  hypci-secrction  of 
HHliva,  so  that  tliey  dro<jl  at  the  mouth.  They  examine  objet^ts  presented  to 
K*tn  in  a  jieculiar  way,  reminding  one  oC  monkeys,  and  it  is  a  common 
i-*k  for  them  to  fc^^l  the  shajw  and  nature  of  objects  by  the  tf»ngue  (Down), 
There  is  a  rare  form  of  infantile  tlementia  of  an  acute  eharaeter  wliieh 
''**idd  not  Ijc  confused  with  congenital  ctjndititms  of  fcH^ble-mindedness, 
.-»  li€3  rhild,  usually  a  female,  is  overtaxcnl  ilnring  dev^elopment,  and  jUTsents 
t  rai n  o f  sy m  ]  tto ms  begi  n n  i  n g  i n  the  d el  Vi  1  i t y  w 1 1  i eh  fol  lows  con  va  1  eseeut^ 
ni  ai'Utr  disease,  nflen  typhoid  or  scarlatina,  and  ending  in  amentia. 
ltf*re  are  outbursts  of  fury,  mental  eonfusi(tn,  loss  of  memory  and  t*om- 
*^heusion,  ai»d  stupid  silence.  Cataleptic  rigidity,  anomalies  of  eiixvula- 
^•otij  lowered  temperature,  salivation,  and  vacancy  of  expression  occur  at 
^•>ttie  time  or  other. 

MOTOR   DLSTURBANCES, 

PohiU  of  Dderminaiioii, — ^The  estimation  of  the  degree  of  loss  of  power, 

whether  imrt-sis  or  eomptete  |>arulys]>i,  whether  the  paralysis  is  idio-mus- 

ti  W  or  of  cc  nt  ra  1  o  r igi  n  ( ti  >  I >e  d et t^  r m  i  u  t^  1  l>y  A  e*  -t  r  i  v  i  ty ) ;  the  associ  at  i  o  ti 

f   atrophy  witli  jmralysis ;  tlie  Ions  of  sjMx-ial  nuisenhvr  function,  or  asso- 

tl  losfies ;  the  course  of  a  pi^ogn^sive  jiaralysis;  the  determination  of 

tngression  ;  the  mensuration  of  lost  [)owcr  (by  means  of  tlie  dynamom- 

%  whicli  is  unreliable,  and  of  valne  only  in  comparison)  ;  the  appreciatioji 
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of  the  course  of  sjmsm,  whether  local  or  general ;  fibrillary  (idio-raiiacii.  ^^ 

can  be  evoked  by  slapping  miisc*k's),  systematic  spasm  ;  the  determinat  ^  ^^_ 
of  iucooiMLl illation,  as  seen  in  the  gait  or  in  the  nioveoieuts  of  the  upper 
iremltieti  (can  be  tested  by  making  the  patient  perform  acta  of  p reikis i , 
or  those  I'e^piiring  neat  h>cahV.ation)»      Paradoxical  movements  ;  chin,  \\ 
abdominal,  cremasteric  (in  boys  after  puberty)  reflexes,  knee-jerk,  an^ 
clonus  ;  whether  reflexes  are  increased,  absent,  or  transferred. 

The  mcthmls  for  ascertaining  the  condition  of  the  reflexes  differ  in 
way  fttmi  those  emphned  in  adult  life.     It  is  always  best  to  susi>encl 
legs  over  the  edge  of  a  table  or  chair  when  the  knee-jerk  is  to  l>e  produc^^s?^^} 
and  in  this  position  we  may  also  determine  the  condition  of  the  reflex:        iijfl 
the  tendo  Achillis.   (Fig.  1.)   The  child  should  be  placed  well  on  the  ta^^Je, 


ie« 


-mbe 
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so  that  there  may  be  no  general  shock  given  to  the  thigh.  The  ankle-clonus 
may  iw?  evokeil  in  the  manner  depicted  in  the  cut  Sudden  and  forcible 
pressure  should  be  made.  Sonietinies  when  the  ftmt  is  first  extended  the 
subsequent  flexion  will  give  rise  tu  the  clonic  spasms  much  more  (quickly. 


ELECTRICAL   DIAGNOSIS, 

For  diagnostic  purposes  the  mtHlical  man  should  Tx^  provided  with  a  gal- 
vanic lottery  of  at  least  thirty  cells,  and  an  induction  appamtus.  P*>le-oords 
for  either,  composed  of  fine  copper  wii-*^,  are  to  be  selei^ted,  in  pi'eferent^  to 
the  ordinary  woven  tinsel  ctmductors  usually  sup]>liixl  with  the  cheaper 
in.struments.  In  addition  to  thest^,  suitahk*  eletlrmles  (Fig.  12),  one  of 
which  at  least  is  to  be  provided  with  a  key  for  opening  and  closing  the 
current,  will  meet  every  need.  It  has  been  my  custom  for  si'veral  ye*ars  to  j 
ujse  as  simple  an  apparatus  as  jMjssiljle,  and  1  have  therefoiv  disc!arilctl  tliei 
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eUbomte  '"^  table-boanls"  snppli*xl  with  useless  switches  and  interrupt iu^ 
flp|)ftmius,  ai>il  I  now  c-niploy  for  tliaji^oostic  purposes  the  galvanic  battery 
atnl  water  rheostat  aad  a  galvanometer  (that  of  Gaiffb  being 
jjerbap  the  liest),  wliile  the  simple  milliamptiremetep  of 
Barrett  of  Now  York  meets  every  indii-ation,  though  the 
%ure8  ait?  stimewhat  difficult  to  read,  'Hie  m J Ilium |irit?- 
maU'T  i^  |Jaeed  within  the  circuit,  and  we  ai-e  enabltnl  to 
rcail  exactly  the  amount  of  resistauoe, — a  much  mt>re  exart 
methcJ  tlian  the  old  one  of  calculation,  iu  whicli  tlio  uum- 
l*er  of' wlls  usetl  was  taken  into  trjnsideration.  Ttie  uncer- 
tainty of  the  fdd  way  can  be  readily  imagiued  when  we 
appreciate  the  fact  that  the  elect rii-un»tive  forces  of  no  two 
(t^lk  or  kinds  of  cell  in  use  are  exactly  the  same.  The 
absolute  measurement  by  the  uullianipi^remeter  is  always 
fixed^  no  matter  what  the  source  of  power  may  be. 

In  electrical  diagnosis  we  arc  to  estimate  the  quantita- 

^ve  reaetious  as  well  as  the  qualitative;  and  I  ivier  my 

"^lers  to  any  of  the  mt»dern  treatises  upon  electro- them- 

Pontics  for  more  extemlal  information.'     We  are  to  find  the 

*^oJition  of  sensibility  to  both  galvanic  and  induced  cur- 

'^'Jts,  and  to  detect  hypenesthesia  or  anaesthesia;   but  the 

^^nief  vahie  of  this  agent  in  diagnosis  is  in  the  detet^tion  of 

"njjaired  tone  of  uervt?s  or  the  existence  of  muscular  degcn- 

^■^tioa,  to  fix  the  degree  of  such  changes  and  to  trace  their 

^rigi^  J^JJ  i^j  detect  the  first  indication  of  a  return  to  the 

^***»nal  state.     Then,  too,  tlic  in)i>urtaut  qui^tiun   is  deter- 

^**tted  whether  a  d^enerative  condition  be  a  [x^riphcral  or 

^^*^    idiu-rauscnlar  one,  or  whether  it  m  due  to  a  suspension 

^^  abolition  of  nerve-supjily,  or  whether  the  distal  mustnilar 

?;^sorder  is  dei>endt*nt  upou  some  cerebral  or  spinal  disease. 

^  hose  matters  in  special  articles  will  1m?  minutely  gone  into, 

^^*^*1   I  may  preface  their  discussion  by  a  lu'ief  reierence  to 

^^<5  behavior  of  muscles  when  subjected  to  galvanic  stimula- 

*^*ti,  at  the  risk  of  reiterating  dtK^trines  which  may  be  cou- 

^* birred  trite. 

In  testing  the  int^rity  of  a  muscle,  we  are  to  oliserve 
***o   character  and   kind  of  contraction  which    follows  the 
^^VeniDgor  closure  of  the  current,  wtii<'h  jila^vs  it  in  the  con- 
^^ition  of  **catelectrut4iuos"  or  *' anelectrolouos/*  tlie  terms 
•"^rerring  to  the  state  of  contraction  while  inflneuctH^l  by  the 
Ltliode  or  an^xle.     A  variety  of  abbreviattfuis  have  come 
use  for  the  purpose  of  working  out  tbrniuliB  of  mus- 
<^%ilar  eontTactiou,  which  are  as  follows :    Ka  ^=^  cathfxle,  An  ^  anode,  S 


*  See  the  admimbJe  works  of  Amidoti,  Baithabw,  or  Bird^atL 
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(or  CI)  =  ** closing,'^  O^" opening/'  Te^ tetanic  eotitraotion,  Z^con- 
triR'tion,  Z"^a  stronger  contract i on »  z^^a  weak  c'ootra<'tiun.  The  fatho- 
tlal  polti  prud  111*1*8  in  tlic  normal  state  the  most  vig^jrous  eon  traction  in 
closure  of  the  circuit,  whilst  the  revei'se  is  true  of  the  anotle.  Most  authors 
name  three  grades  of  excitability  which  is  the  result  of  a  stimulation  of 
motor  nerves. 

"In  the  fird  grade  the  weakest  current  whicli  will  cause  a  contractioi 
is  a  catliLwlar  dosing  contract  ion,  KaSZ  (Ka,  cjithorle;  8,  Sc^hliessinn^^^ 
closure;  Z,  Zuckung,  contraction),  and  no  t*iujtraction  can  be  efltvtccl  hy=,^^ 
the  anode.  In  the  inlermrdiak  grade  the  current  is  one  in  ^vliieh  th^^ 
catlnjde  causes  stronger  contraction  on  closure,  but  no  contraction  on  open^^ 
ing,  KaSZ',  whilst  tlic  anode  causes  slight  contractions  both  on  o|J€'nin^^ii 
and  closing,  AnSz  and  AnOz.  In  the  highest  grade  the  cnrrt*Dt  is  on^  « 
tliat  causes  a  tetanic  wntraction  on  cathulal  chising,  and  a  feeble  cathoda'  ^ 
opening  contraction,  KaSTc,  KaOz,  whilst  un  anodal  opening  and  cloein^^ 
decided  c\mt  ractions  CK-cnr,  Anl)Z,  AnSZ, 

"Such  are  the  normal  formulae  to  be  obtained  from  nerves  accessible  foi^  ^ 
galvanic  excitation,  Tlic  smuc  are  true  of  the  museh\  for,  as  lias  alreadv^-^C 
Ixen  stated,  the  muscular  eontractiuu  is  the  siune  whether  the  stimulatioix"^ 

l>e  dired  or  indirect     It  is  evident  that  the  reactions  to  galvanic  stimula- 

tion  are  largely  atlVvted  by  tlie  current  stit*ugth,  and,  as  the  formula? 
constant  ibr  the  ditlercnt  dt*grees  of  excitation,  wc  are  jirovidcd  with 
exact  methwh' ■  * 

No  such  rules  govern  ns  in  regard  to  t!ie  excitability  of  the  mni5c!e  to^ 
iiiradic  stimulation.     Its  importance  ccmsists  only  in  its  pres<^'nt^  or  absence 
and  in  its  relation  to  the  state  i>f  g-alvauic  excitability,  and  this  mav  he 
studiwl  to  advantage  in  those  interesting  conditions  in  which  the  **  reaction 
of  degeneration'*  is  found.     It  is  well  to  kee]T  at^'urate  notes,  and  perhaps 
cliarts  whicli  indicate  the  condition  of  the  nnjs<*les  at  various  times.  ^^^ 

Jlany  of  the  paralyses  of  adult  life  occur  in  the  child,  althongh  tn^^ 
pathologic^  causation  is,  of  ctnirse,  ditfercnt.  Infautilc  lienu*plcgia,  whicli 
is  often  due  to  mechanical  |>ressiire  and  generally  to  nipt  tire  of  one  of  the 
meniugeal  arteries,  is  less  rare  than  that  produced  by  a  lesion  of  the  decfK^r 
terebral  substance,  whieh  is  usually  of  slow  apiK^arance  and  de|K^ndcnt  uj>on 
tumor.  Such  ]mralys€>s  oecur  Ijefore  birth,  or  even  afterw  ards,  and  are  those 
which  result  in  general  asymmetry,  even  though  the  muscular  |)ower  be 
restored  to  a  great  extent  in  adult  life.  The  hemiplegias  arc  nearly  always 
ciiuuectcd  with  rigidity  auil  increased  irritability  oi'  the  reflexes^ — in  other 
words,  they  are  s|T«astic, — and  if  thej  be  of  very  early  origin  there  is  almost 
sure  to  be  some  deftirmity.  Of  Gowcrs's  eighty  eases  it  was  more  ct>nimoii 
in  girls,  and  in  three-fifths  of  all  the  cases  the  onset  was  during  the  tinst 


I 


1  BcEedikt,  Handbucli  der   Elektrotherapie,  p.   81,  aad  traasktiuu  in   Bartholow'^ 
treatiBo* 
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Imi  years  of  life.  Tlioix?  is  another  form  of  iM^miplegia  which  is  f|iiite  apt 
fo  be  itssoeiatcil  with  ehurea  mid  whiefi  may  Ih»  ot'  embulic  origin,  Tliis  is 
ri/elv  seen  before  the  seventh  yenr,  aod  is  by  no  moans  always  a  serious  or 
Joit^-lived  afiair,  esix'cially  if  thei'e  be  no  large  i'tnitral  le.^ion. 

Xji  very  young  ehiklrt  n  pamjdegia  is  something  iineomnion,  if  we  oxix»pt 
tie  v^ariety  dcscriljed  by  Erbanil  known  as  spastic  spinal  paralysis,  in  which, 
adfl«?d  to  the  loss  of  power,  there  are  addiietion  of  the  lower  extremities,  and 
more?  or  leas  general  spasm  and  vohmtary  movements.  In  siith  eases  the 
reflexes  are  exaggerated,  the  sensibility  is  normal,  and  the  ehild  has  ordi- 
oarv  control  over  his  liowels  and  bladtler. 

Such  a  thing  as  ordinary  transverse  myeUtis.  except  from  injury  or  the 
conn  |>re:<s  ion  n 'suiting  fmm  Pott's  distiise,  is  com  para  tively  mr(^,  altliough 
wt»  SiJiiietinies  meet  with  it  as  a  serpiel  of  some  of  the  fevers;  it  hardly 
ever  ixxnirs  as  an  idiopathic  condition. 

Undoubtally  the  gn^atest  iinml>er  of  infantile  affec-tions  of  an  akinetic 
nature  are  those  of  jKiUo-myelitis  acuta,  and  we  find  this  clearly  shown  by 
tlie  IxKjks  of  public  institntitjus  and  dispensaries^  StuJi  patients  may  pre- 
aeiit  evidences  of  pan^sis  and  atropliy,  the  retrogressive  history  of  the  tbrmer 
J>^ing  ascertainable  from  the  [sarents.  The  atrojihy  is  often  extreniCj  and, 
*f  the  case  be  at  all  (XHifirmcd,  tliei-e  will  be  au  entire  absence  of  elect rical 
'^^aictioDS,  In  these  ihe  knee-jerk  is,  as  a  rule,  alisent,  and  in  this  respoet 
"<€*  diagnosis  may  be  made  from  certain  monojjlcgias  or  limital  |»areses 
of  cerebral  origin. 

The  diagnosis  of  wasting  diseases  from  true  infantile  paralysis  slioukl 
'^*^*t  be  difficult,  bcstuiSL'  of  the  aljsence  of  jiamlysis,  tlie  susc'cptihility  to 
^l^H^rieal  stimulation,  and  the  general  character  of  the  atniphy,  in  the 
fornien 

p9eudo-liy|>ei1rophic  paralysis  of  eoorse  presents  the  deformity  so  well 
Hown,  in  association  with  atrophy  of  parts  once  invaded,  and  by  absence 
f  the  reflexes,  while  sensation  is  conserved.  Here  the  chief  paresis  is 
ti  in  the  qnadrice|>s  and  the  muscles  of  the  back.  Progressive  must3ular 
rc)phy,  so  far  as  I  know,  is  a  disease  unknown  in  ehihUiiXjd  (except  cer- 
ill  rare  hereditary  forms),  and  we  may  exelnde  this  from  etuisideration, 
Ue  peripheral  i»aralyses  of  childbo<M],  though  common,  are  ordinarily  of 
iffcrent  causation  from  those  of  adult  life,  TIh-v  are  usually  tfie  r^^sult  of 
l^rcssiire,  either  from  violence  exhibitwl  during  delivery,  or  from  injuries. 
^m  Aniotig  these  may  be  mentioned  |»aralysis  f»f  the  deltoid^  or  of  the  muscles 
^H  cif  die  upper  extremity  snjipliHl  esptH-ially  by  the  musculo-spinU  nerve. 
^m  There  are  cases  in  wliich  the  dislocation  of  the  hnmenis  as  a  result  of 
'^m  violence  during  delivery  may  give  rise  to  nerve-pressure  and  a  rt^sulting 
^"  l<»s  of  ix>wer  which  is  often  very  intractable.  Paralysis  of  the  lower 
^*treinity  from  corresjmnding  causes  is  quite  rare, 

FfiT  the  diagnosis  of  infantile  paralyses  of  all  kinds,  we  may  avail  onr- 
^iV(^  uf  the  same  valnabk?  agent  tliat  is  of  so  much  use  in  disorders  of 
'**^tUity  ill  the  adidt, — namely,  electricity ;  but  its  employment  is  a  much 
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more  diifieult  matt^^r,  especially  in  v^cry  young  children,  wlioso  str 
and  eries  seriously  iiiterfeiT  nith  any  careful  observations.  It  is  w« 
have  all  prei»arations  made  before  tlie  apparatus  is  shown,  and  to  be  o 
alert-  to  watch  tlie  prinmiy  effect  of  elwtriitil  stinmlation  before  the  si; 
has  ac'tually  experieiicetl  the  piin  of  an  application,  and  it  is  much  1 
for  aome  assistant  to  hold  tlie  cliild  than  for  the  mother  or  the  friends 
so*     The  mustiles  should  always  he  localized  if  possible,  and  one  o; 


FlQ   3. 


electrodes  should  have  a  small  end,  so  that  the  current  may  be  concent 
as  much  as  iwissible.  (Fig*  3.)  With  older  children  the  cxaniinatioi 
matter  of  less  difficulty,  m 

Ttw  much  importance  ran  not  he  attached  to  a  careful  considemtff 
all  the  slight  actions  of  the  child,  antl  scimetimes  it  manifests  its  wea! 
unconsciously.  It  is  well  to  take  moulds  of  muscular  contour,  not  onl 
tlie  purpose  of  diagnosis,  but  also  to  record  the  possjhle  improvement 
may  follow  treatment ;  tine  lead  wires  may  be  a|iplied  to  lx»th  sides 
adjusted,  and  on  their  remo%*[il  traces  may  be  taken,  which  should  be 
prved  fur  future  rcfen*nce.  By  this  means  muscular  flatness  and  wa 
^are  shown  very  l>eautifnl]y.  The  length  and  amount  of  contracture  o 
extremities  should  l:>e  determined  by  actnirate  mensuration  ;  the  existent 
atrophy  and  tibrillary  contractions  should  Ix*  carefully  note<l,  and  in 
mating  the  i^um}  of  contracture's  and  joint-enlarirements  the  p^issibilil 
their  being  hysterical  should  be  taken  into  Lt>nsidc ration, — for  I  am 
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ibat  hysteria  m  much  more  cummou  io  children  than  is  geDcmlly 
9(>oged. 

In  ooDoection  with  akiiio^is  it  is  always  im-  ^^^^  ^' 

to  examine  the  reHexcs,  and  it  may  be 
id  that  these  are  c^enerally  more  at^tive  in  ehil- 
Ji^eti  than  in  adults;  to  elicit   pro|>er  res |j<> uses 

tr  must  provide  ourselves  witli  instruments  of 
eater  delicacy  than  those  usic*l  for  older  persons. 
small  heavily- weigh  ted  |»*?reu&8ion-liainmer  is  to 
|pe  prefeire*!  to  one  tliat  is  likely  to  jar  the  entire 
lil*lb»  (Fig.  4.)    Ankle-elomis  in  ehildren  is  |K?r- 
Ijg^pB of  more  im|K)rtance  than  the  increased  knee- 
l^rk*   In  acute  |K>lio-myelitis  and  psendohyjier- 
tropliic  paralysig  the  reflt^xes  are  ordinarily  lost, 
frliik  iu  moat  of  the  other  jiareses  they  are  iii- 
oe^emA,    This   is   notably  so   in  spastic   spinal 
pi^nlysU  and  the  nnsystenifitized  forms,  as  well 
ms  hystma.     In  connection  witli  the  akint^st^s  of 

tteilcutempathic  kind  we  usually  observe  very  eonspicuous  eii'culatory  dis- 

orders  manifest^]   in   lowering  of 
surface  temperature  and  mtittling 
which  is  increased  by  exposure  to 
the  air. 
"i^      T'^^I^K^  j»  The    instrument   of    Brissaud 

(Fig»  r})  enables  the  observer  to 
measure  a(X!urate!y  the  force  and 
the  time  of  the  knee-jerk,  and 
the  rate  of  tmiismis-sion  of  the 
motor  imjjulse.  It  ei>nsi8ts  of  a 
fan-shaped  board  having  at  its 
inverted  apex  a  spring  with  ehxv 
trical  eonmiunir'ation  with  an  eleo 
trieal  stylus  and  myograjjhium. 
The  sjiring  snjierinrly  terminates 
in  a  roil  eappcil  by  a  hammer* 
This  rod  can  1m*  detained  at  dif- 
ferent points  of  a  quadrant  with 
ratchet  notcht^s,  and  may  l>e  re- 
leased at  the  will  of  the  oi)erator 
by  pressure  upon  a  trigger.  The 
force  of  the  bhjw  is  indicated  in 
{Kjnndsj  and  depends  n|X)n  the  ten- 
sion of  the  spring.  At  the  precise 
"*°'»'^t  at  whu'h  the  blow  is  struck  npon  the  patellar  tendon  the  electric 
""^nt  ig  closed. 


BtiBitD',  aptabathi  worn  Keqibterino   the 

■'*""'«  Vm\  i\  |»ercu«sion-4)iixitm«r ;  Z?,  electrical 
'•^"ankiUan  with  mjogmphlum ;  £,  trigger. 
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Disturbances  uf  oo-ordi nation  are  rare  in  children's  dieeaseSi  exi 
where  tliey  exist  a^  a  symptom  uf  her^itarv  ataxia,  or  with  cereW 
di.sc^se.  The  same  rules  that  apply  to  the  examination  of  adults  ti:^  ^^ 
be  Ibllowed  here,  for  stick  tests  z^arely  apply  to  subjectivity.  Great  <*^3fcn 
should  he  taken  in  di^tinii;nishing  certain  bad  habits  of  movement  from  ^  k 
actual  loss  of  mosctilnr  sense  or  of  cikoixII nation  pm|Kn\  The  defec*^  i  ve 
co-ordioatioti  in  cliihlren  of  feeble  mind  is  not,  as  a  ruh\  due  to  any  atl^er 
defect  than  that  of  a  [nirely  mental  natui*e.  There  ai*e  eases,  howevei-,  of 
dissLTniimtwi  sc^lcrosis  in  which  in  addition  to  the  motor  disturbances  tli  ^re 
is  scanning  si>ecch. 

Conditions  of  exalted   motility,  such  as  spasm  and  eonviikions,  ^^^^ 
rather  ditKcnIt  of  diagnosis,  ami  es|M?cially  the  latter.     The  excitability    --**'* 
the  young  cliild,  and  itjs  impmssiunaljility  to  all  tbrms  of  |M'ri|)heral  exci^^^ 
meut,  make  it  liable  during  the  early  years  of  its  life  to  convulsive  m^^^^ 
spasmodic  *>ci/>urcs,  w  hich  may  Ix?  temporary,  or  may  continue  for  some  tiai^^^ 
finally  becoming  e|»lhptic.     The  duration  of  the  tonic  stage  of  iniautii-- 
convulsions  is  a  strong  chamcteristic,  and  there  is,  as  a  rule,  very  litll^^ 
opp>rtunity  to  locidize  in  very  early  life  tlie  situation  of  the  t^rebral  lesioi^- 
In  those  cases  where  the  irritation  of  dentition  or  gastric  disorder  is  th^ 
exciting  cause,  we  find  that  the  convulsions  are  re|>eated,  and  U-ara  ceilaiit^ 
i*elationship  to  the  intensity  and  <luration  of  the  peripheral  disorder,  but^^ 
<'linitally  there  is  yqty  little  that   is  distinctive.     Tiie  surface  is  usiuiU^^^''^ 
jiale,  tlie  pn[jils  are  dilated,  and  tlie  muscular  convulsions  rather  niarktd. 
It  is  imp<U'tant  to  distinguish  the  convulsions  which  are  ortlinarily  desig-  ■ 
nated  as  €H'lamptiii  fn^m  tliose  which  are  symptomatic  of  true  oipmic  dis- 
erase  of  the  brain.     The  fHriner  are  often  easily  explaint^l  by  the  cesiJation 
of  the  morbid  condition  after  the  removal  of  the  cause.     The  profound 
disorders  of  early  cbildhocxl,  when  such  great  demands  are  made,  implies 
an  unstable  condilitui  id"  the  gmy  matter,  witli  discharges  ujum  the  slightest 
provocation,  an*!  wlien  the  general  constitutional  condition  is  lowerc^l  in 
any  way,  or  there  is  an   unusual  tax  upon  innervation,  we  find   that  a 
cf»mmon  cxpre'ssion  of  such  demand  is  an  epileptic  paroxysm. 

It  is  well  to  determine  the  ccmuection  of  rickets,  that  familiar  condttioo 
manifested  by  imjM^rfiK^t  bony  devch»pment.  (towem,  in  siicaking  of  the 
connection  of  rickets  with  convulsions  in  chihlren,  says,  *'  The  essential 
element  in  rickets  is  defective  development ;  tlie  perv^ersion  of  develop- 
ment that  occui*s  (c,/7.,  in  the  bones)  is  secondary  to,  and  consecjueut  od, 
its  defirt.  At  the  time  at  which  this  constitutional  state  chiefly  occure, 
structural  development  of  the  nervous  system  is  complete.  But  it  is  jirolv 
able  that  functional  capacity  is  only  fully  devcloi)ed  after  structural  pep- 
fetiion,  and  the  |>arts  last  dex^elojMxl  ma}'  suffer  frf>m  the  general  delay 
in  develoi>ment  more  than  those  | tarts  that  have  been  longer  perfect  and 
longer  in  full  use,  ,  ,  .  It  is  ct*rtain  that  in  rickets  there  is  excessive 
activity  of  the  centres  of  the  brain  an<l  cord  on  which  reflex  sjiasm  and 
tionvulsion  dejKaid,     It  is  probable  that  the  morbid  tendency  is  exaltttl  by 
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inherited  neurotic  disposition.    We  must  except  those*  forma  of  eclampsia 

occur  lx»tween  the  sixtli  and  eight*  enth  months  of  life.*- 
Cjowers  aud  others  d*j  nut  attaeh  as  much  imjM>rtanoc  to  irritation  of 
the    fin*t  dentition  per  .***•  a3  t*)  the  rachitic  state  itself.     It  is  nnd«Mil>tcilly 
iriii?  that  in  a  debilitated  child  any  peripheral  irritation,  sueh  as  that  pro- 
uoed  by  the  presence  of  intestinal  worms  or  of  indigestible  food,  may  be 
Aloixe  sufficient  to  give  rise  to  a  temporary  form  of  eclampsia. 

AVe  tiud  that  in  children,  e:^j>eeially  tliose  in  the  nmraiiniic  state,  where 
the* re  is  exee^^ive  cerebral  aniemta,  convulsions  may  Im  product^cL 

It  is  important,  m  I  have  said,  to  make  the  distinction  between  these 
er  grades  of  trouble  and  the  epileptt>id  state  when  it  owes  its  causation 
some  organic  disease  of  the  brain.  In  the  latter  instance  the  diagnosis 
may  be  positively  made  when  the  convulsions  are  unilateml,  or  when  they 
ari^  connected  with  other  evidences  of  destruction  of  the  nervous  tissue, 
©tic*h  as  paralysis  or  psychical  dei'angcment.  There  arc,  however,  a  large 
nti  ruber  of  cases  of  extensive  braiu-dis<*ase  in  which  there  is  no  evidence  of 
one^-sided  seizure.  Tliere  is,  at  tii'st,  more  or  less  regularity  in  the  occur- 
i^oce  of  the  fits,  and  after  a  time  they  accpiire  the  periodical  character  of 
genuine  epilepsy.  In  such  cases  it  is  well  to  make  an  o|>htlialmoscopic  ex- 
^rn  I  nation  for  the  purpose  of  determining  the  possible  existeni^e  of  fnudal 
lesiioDs,  and  we  should  never  negkii  to  ascertain,  if  iwssible,  the  existence 
f  scarB  or  other  evidences  of  head-injury  and  the  family  history  of  pre- 
<3ie^x>9ing  conditions.  Sometimes  traces  of  congenital  syphilis  may  be  found 
''^^hich  will  make  tlie  accuracy  of  tlie  diagnosis  almost  a  certainty. 

While  tremor  is  almost  unknown  in  early  lite,  we  find  certain  irregular 
^cftatorj*  movements  which  symptomatize  the  disease  known  as  choi*ea, 
'^"hich  is  corresptHidiugly  rare  in  adult  life.  It  is  unnecessary  to  refer  in 
^^^"tail  to  the  diagnostic  p<*ints  of  this  most  common  of  diseases.  It  be- 
hooves U0  to  study  the  asswiation  of  such  movements  wHth  rheumatism 
^t^cj  cardiac  disturbant^'s,  the  possible  existence  of  overwork  and  malnutri- 
^* on,  and  the  climatic  influences,  bearing  in  mind  that  the  disease  makes 
*^^  appearance  in  the  spring,  as  a  rule,  and  that  it  is  not  unusual  for 
^^v-eral  relapaes  to  occur.  We  must  take  into  account  the  possible  exist- 
^«^OB  of  an  associated  weakness  of  the  right  half  of  the  l>ody,  which. 
«Oi^*ever,  mnst  not  be  confounded  with  a  genuine  hemiplegia  of  cerebral 
rtgiji. 

For  the  estimation  of  tremor  and  its  graphic  registration  I  have  devised 

^«>    instrument  which  is  useful  as  a  clinical  myographium,     (Fig.  6.)     The 

^«»clia-rubber  bulb  is  held  in  the  hand,  or  a  cori^esjionding  elastic  apparatus 

applied  to  other  jiarts.     By  compression  of  the  air  in  a  Marey  tambour, 

'V-^n  the  most  delicate  movements  are  registered  on  a  piece  of  paper  which 

before  a  stylus. 

The  condition  known  as  post-hem iplegic  chorea  is  rather  a  disease  of 

•"tJlt  life,  and  the  movements  are  finer,  and  in  their  clinical  character  more 

^Ppfoach  tremor  than  chorea  proi^er. 
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Infantile  tetauys,  or  tc^taoos  neonatorunij  must  be  difierentiated  fr— om 
edamptic  conditions,  which  it  resembles,  though  oousciousneas  is  preser^^-ed. 


YtQ.  R 


'S- 


fcrTlithtij 
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The  AirrnnR*s  Dynakogiiafh.— j4,  mfaber  ball;  B,  tube  connecting  wiUi  Lambour;  C^  i&mbour; 
Z>.  rcKisiU^riug  Mylus;  E,  ba^rrels  carrying  |mper;  F,  box  cotitalnlug  clock-work ;  O,  paper  with  aecoia^ 
markings. 

We  must  also  recogoize  the  cliraatic  influences,  and  bear  in  mind  that  it  ia 
esseutially  a  disease  of  very  early  life. 


SPEECH-DISTURBANCES. 

The  speoch-disturbanees  of  childhood  are  of  three  kiuds,^ — the  alalie, 
which  comprises  the  purely  psychic  disorders;  the  pdraltftic  or  ataxic,  which 
originates  in  the  disorder  of  the  motor  centres  or  coH^rdinating  apparatus  ; 
and  the  dtfsfalie  (stuttering). 

Aphasia  in  young  children  is  a  rare  affection,  and  of  course  little  or  no 
success  will  follow  our  attempts  to  diagnose  such  conditions  as  alexia,  for 
instance,  unless  the  child  Ix!  well  on  iu  years.  Tlie  psychical  difficulties 
are  much  more  likely  to  be  those  dependent  ujion  some  mental  deficiency, 
and  are  expressed  in  paraphrasia  and  echolaliajor  a  tardiness  in  interpreting 
symbols  and  applying  them.  We  must  bear  in  mind^  in  examination  of 
these  cases,  that,  unlike  the  adult  aphasias,  they  occur  with  imj^rfect  or 
limited  development  of  faculty,  and  it  is  therefore  imjxjssible  to  apply  the 
same  diagnostic  rules  that  we  use  iu  cases  of  adult  speech-disturbance  of 
cortical  origin. 
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We  should  be  careful  to  distlngnisii  true  cerebral  defects  from  thoise 

wiiich  are  th«  result  of  vieious  traioiug,  where  foolish  mothers  encourage 

tb^i  r  young  children  hi  the  use  uf  baby  syaouymes, — a  habit  which  is  some- 

tiwTMo^  kept  up  for  several  years.     I  have  »een  a  child  who  was  |mraded  before 

peof)le  and  made  to  go  through  its  performance  of  talking  in  a  **  lauguage" 

it  hksd  formed,  which  was  to  all  intents  and  purpa^ses  a  genuine  paraph nisia. 

This  child  had  been  eneoura^l  to  formulate  a  hybrid  meaoa  of  eommuni- 

csition  with  another  of  the  tsame  family,  and  the  new  tongue  was  used  for 

tli<?i  r  little  confidences,  and  in  fact  so  constantly  that  it  was  several  years 

l>e^V>re  the  child  could  learn  to  speak  grammatical  English,     A  reniarkahle 

c-^s^  of  this  kind  was  reported  some  veal's  ago  by  the  late  Dr.  Edward 

ii  M^  »,  of  AIl*any. 

In  cases  of  true  cerebral  s|>eeeh -defect  we  may  sometimes  find  an  asgo- 
€*io.t:^  j>e€idiarity  in  handwriting,  which  was  first  pointed  out  by  Ireland 
»ric^l  others,  and  which  has  been  described  by  the  German  writers  under  the 
nil, me  of  BpiegeUcArift,  or  mirror- writing.  I  have  met  with  two  or  three 
^x.^niples  of  this,  in  which  the  chikl  not  only  invariably  wrote  backward, 
l^tit:  made  drawings  I'eversiug  tlie  relations  of  objects. 

The  ataxic  disturbances  of  speech  may  be  found  as  a  result  of  sc^Ierosis 
'^vliicb  sometimes  follows  scarlet  fever,  or  io  connection  with  aggravated 
<-*l^orea.  Id  the  latter  case  it  is  not  uucoraraou  to  detect  some  explosive 
ajrticulation,  and  possibly  the  disturbance  of  phonation  which  has  been 
•ocsounted  for  by  laryngeal  chorea. 

A  variety  of  sj>cet4i -embarrassments  which  come  under  the  head  of 
paralalia  (stammering)  or  dyslalia  (stuttering)  det>end  not  only  upon  mechau- 
ici^a.!  but  often  also  upon  mental  defects.     It  4s  well  to  determine  whether 
thore  be  cleft  palate,  pharyngeal  or  nasal  disease,  enlargement  of  the  tonsils, 
or    an  abbreviated  fra?num  which  gives  rise  to  tongue-tie.     The  common 
torros  are  the  following :  laUingy  where  r  is  substituted  for  the  consonant 
Sounds;  lambdacisrnuSf  where  there  is  an  inability  to  pronounce  I :  rkinmntiSf 
^^Uick  gives  rise  to  nasal  intonation  and  is  dependent  u|wn  some  obstruo* 
^*oii;  rhotadsmiis,  where  the  letter  r  is  imperfectly  pronounced^  and,  as 
I^otter  has  pointed  out,  the  use  of  the  guttural  r, — the  former  being  pro- 
duced by  the  vibration  of  the  uvula^  the  passage   being   obstructed   by 
^*^e  approximation  of  the  Imck  of  the  tongue  to  the  soft  palate,  the  latter 
w  the  vibration  of  the  tip  of  the  tongue  against  the  hard  palate ;  ^i^- 
^'^Umus  (lisping)  j  T^ammndsmus,  where  i  and  d  ai'e   used  instead  of  k 
^d  ^,  etc. 

The  importance  of  recognizing  the  condition  of  the  oi^ns  in  these 
*i*iiiliar  defects  of  si>eech  cannot  be  over-estimated.  Sometimes  the  tongue 
^  Vpertrophied  in  connection  with  other  appearances  suggestive  of  idiocy 
**^  cretinism.  Again,  we  shall  find  paralysis  of  this  member  attended  by 
''^fficulty  of  protrusion,  or  there  may  be  some  irregular  or  imperfect  mus- 
^'ar  contraction  interfering  with  phonation  which  is  the  result  of  diph- 
^^Htic  paralysis  or  some  more  obscure  disorder. 
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The  existence  of  mutism  may  depend  upon  ab8L»lute  deafness,  n\yQii 
such  mwhanifal  defects  of  the  »|>eech*apparatU9  as  I  have  described,  o 
upon  mental  defects.  According  to  Downs,  thirty-six  per  cent  of  feeblt 
minded  ehildn'n  arc  dumb,  thirty  per  cent,  speak  indistinctly,  and  not  mor 
than  tweutv-eight  per  cent,  speak  fluently. 

i 

VISUAL   AND  AUDITORY   DEFECTS.  j 

The  same  diagnostic  niles  which  govern  ns  in  adult  cases  hold  goa 
with  those  under  considemtion*  We  are  to  reraemberj  however,  that  u 
children  there  h  apt  to  Im?  more  or  less  weakni^i?s  or  sfxi^^m  of  some  muscle 
of  the  eyeball,  whieli  lias  no  connection  with  central  disease,  and  it  is  alwayt 
best  to  wait  in  a  tuse  of  long  chronicity  until  the  child  attains  an  age  wlici 
attempts  at  correction  may  be  made  by  means  of  glasses,  excluding,  if  po« 
sible,  tlie  particular  symptom  be  tore  we  c^n  attach  any  imiKjrtance  to  it 
presence  or  association.  A  recent  case  which  fell  under  my  observation  t 
an  illustration  of  this.  A  child  of  two  years  presented  a  paralysis  of  tb 
upj>er  extremity  which  had  been  pronounced  by  one  physician  to  be  of  cen 
tra!  origin.  After  two  careful  examinations  I  came  to  tlie  conclusion  tha 
it  was  a  genuine  i>eripheral  paralysis  due  to  pressure  and  injury  received  a 
Its  birth*  Six  months  after  this  diagnosis  the  child  presented  an  interna 
strabismus  of  the  right  eye,  which  somewhat  staggered  my  belief,  and  ' 
promptly  sent  it  to  an  oculist,  who  considered  it  to  be  an  extra-eer^bra 
defect,  but  coiinscllcxi  the  use  of  glasses  at  a  subse<r|uent  pertfjd.  Th 
paralysis  of  the  deltoid  and  upper-arm  muscles  disappeared  in  time,  am 
the  squint  was  eureil  by  properly-applied  prisnis. 

The  existence  of  hypermetropia  is  so  common  in  early  life,  and  so  ofte 
assigned  as  a  cause  of  nervous  disease  of  various  kinds,  that  we  must  alwai 
make  allowance  for  its  presence.  The  pupils  of  children,  so  far  as  my  ex  pi 
rienoe  goes,  are  ]>erhaps  much  more  active  than  those  of  the  adult,  and  col 
ditions  which  give  rise  to  irritation  of  the  sympathetic  fibi-es  with  cx^nsequei 
dilatation  are  much  moi-e  cnmmon  than  the  reverse.  In  hydrfx^phalus,  i 
a  rule,  we  find  at  first  pupillary  dilatation,  and  afterwards  contraction  ;  Jui 
in  the  hydn)cepha!oid  disease,  and,  in  fact,  in  all  other  diseases  of  an  anaemi 
nature,  there  is  dilatation  and  very  sluggish  response. 

In  certain  spinal  diseases  of  children,  among  which  is  the  rare  oi 
hereditary  ataxia,  there  is  a  loss  of  the  pupillary  reflex  to  light.  DistnrJ 
anees  at  the  fundus  are,  as  a  rule,  very  prouounced  and  easily  distinguisbei 


The  careful  diagnostician  can  hanlly  overlook  the  condition  of  ti 
pelvic  organs.  The  incontinence  of  urine  occurring  in  convulsive  disease 
as  well  as  in  the  psycliical  disoitler  known  as  "  night-terrors,''  ^wd  lb 
actual  mechanical  and  local  interference  with  function  in  spinal  diseaaei  ^ 
equally  worthy  of  recognition. 
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TEMPERATURE-  AND  TROPHIC   DISTURBANCES. 

V&rialiona  in  tJie  jsiirface  temj*erature,  especially  in  cases  of  acute  Dflture, 

Mt  f*'<;arp/iilly  dek^miiiod.  Thermal  changes  in  eertain  chronic  spinal 
tiWibK  such,  for  instance,  as  comprc^siou-niyelitis  from  Pott's  disease, 
ni'ist  nvi  be  dis^rc^itlctl.  We  may  avail  ourselves  of  the  si>eeial  thermom- 
|«<f  ofSeguin  (Fig.  7),  or  of  that  of  Steward  of  London  (Fig.  8),  the  latter 
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i*i  cUenuometer. 


Steward'^  lurface  themioitieter. 


J  an  easily- adjusted  and  thoroughly  satisfactorj^  instrument.  It  is  neces- 
^•^  to  make  fi-eqiieut  examinations  in  a  place  free  fram  dmughts,  and  to 
^*Vethe  thermometer  in  contact  with  the  surface  at  least  fifteen  minntes. 
^m  TTrophic  disturbamx^  of  the  skin,  biillse,  bed-sores,  glossy  skin,  pignien- 
^*^  d<»po«!it8,  ecy-ema,  jnirpum,  her|K*Sj  acne,  changes  in  the  nails  and  hair, 
^yittulai  enlargements  or  atro|iliy,  nniein  deposits,  true  muscular  atrophy, 
^*tieal  changes  or  ulceration,  must  all  bie  ltx>ked  for  in  certain  cases,  and 
*^  trfira  aa  important  as  more  doniinant  conditions. 


Vou  IT.-^ 


HYDROCEPHALUS: 

DROPSY  OF  THE  BRAIN,  WATER  ON  THE  BRM! 


By  FRANCIS  T.  MILES,  M.D. 


The  essential  foatare  of  hydrocephalus  rs  an  abnormal  aceiimtilatS'^Olr 
serous  fluid  within  the  eraoial  ctivity.     The  location  of  the  fluid  may      "^'ai 
It  may  oeeur  between  the  dura  niater  and  the  araehnoid,  the  so-eallal  ^  nui 
noid  sj>aee,  or  fill  the  meshes  of  the  pia  mater  external  to  the  brain  Q^:^er 
nal  hydrocephalus),  or  ocenpy  the  ventricular  eavity,  or  be  found  ia      tMb 
these  latter  lociilities  at  the  same  time.      The  eflusiou   may  result     frm 
various  causes.    It  may  aeeompany  coarse  disease  of  the  brain  (tumors,  ^tcj. 
In  iitrophy  of  the  bmin  it  fills  the  simee  left  vacant   by  the  dimipi:*i>cJ 
volume  of  that  or|,^au,  constituting  the  hydroc^'phalus  ex  vacuo.     It  tjcx^Off 
in  enfeebled  conditions  of  the  system  where  there  is  arterial  aniemia  of  tijp 
bmin  with  veuoiLS  congestion  (the  hydroct^phaloids  of  Marshall  Hdl)^  and 
imlc^Hl  wherever  there  is  venous  congestion  of  the  bmin  from  some  impedi- 
ment tt»  tlie  return  yf  tlie  bloiKl,  as  In  mechanical  obstruction, 

Agaioj  intracranial  effusion  is  found  In  t^^juditlons  of  the  system  ii'hi<^i 
favor  dropsical  accumulations  in  other  jiiirts  of  the  body,  as  after  ^cswld 
fever.     And  lastly,  and  most  frcfpieutly  (atid  these  are  the  eases  ihaf  n)t»*' , 
concern  us  at  present),  it  is  the  result  of  inflammation  of  the  pin  mater  aiidj 
of  the  choroid  plexus.      In  fact,  wljatcver  brings  alKiut  intra va«?;<:ular  pn^ 
ure  for  a  certain  time  may  cause  an  intracranial  eiFusion  of  serou*  fhii<| 
although  it  seems  necessary  to  assume  in  addition  to  sudi  prc^uit  9^*^ 
change  in  structure  in  tlie  walls  of  tlie  bio* nl- vessels,  since,  fnym  thf 
mei"ous  cjis<:\s  of  cerebral  hypcrfcmia  fliat  occur  without  etTusion,  we  tur 
look  upon  that  fa<'tor  as  alone  eaj)able  of  producing  it.     As  to  how  mu^ 
ca-ippling  of  tiic  normal  power  of  ahs^jrption  may  conduce  to  the  aomiu 
tion  of  the  cffu,s<^tl  fluid,  we  know  little  or  nothing. 

It  will  Ijc  well  fur  us  nt>w  to  consider  what  are  the  eondJtioDS  in] 
homl  which  allow  effusion  from  the  intracranial  vessels  to  take  plaoe  i 
more  readily  than  in  adult  life.     In  the  first  place,  we  see  that  the  < 
circuhitiou  in  young  chihlrcn  takes  plare  under  eircumstanees  favn 
the  distention  of  the  vessels  under  increased  blood-pressure,     hi 
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fon^iinds  are  closed  it  is  obvious  that  they,  by  yielding  under  pressure,  fur- 

Di^  a  ready  meaDS  for  the  iod'ease  of  the  iutraomnial  space,  and  thus  there 

is  ^Itirft  of  counter-pressure  and  support  to  the  ilisteudtHl  %*et?sels,  allowing 

*  rwrthcr  stretching  of  their  walls.     And  even  after  the  closure  of  the  fon- 

tmtidSythe  cranial  bones  of  child reu,  witli  their  active  uutritive  changes  ciin- 

Marfuent  njx^n  rapid  growth,  yield  readily  to  pressure  from  within,  so  that 

tbey  with  comparative  rapidity  adapt  themselves,  by  increased  superficial 

^*^ait,  to  the  demand  of  tlte  cranial  contents  for  greater  space.     M\'  may 

***  ppise  also  that  the  more  suc<;ulcnt  braiu-substanct^  of  children  allows  of 

•      iT^y  absorption  of  its  fluids  before  the  advancing  pressui-e  of  the  dis- 

^^^WMliii^r  bhK)d-vessels,  thus  yielding  them  less  support  than  in  the  adult 

■"^■^iru    But  probably  the  most  potent  factors  in  jirnducing  effusion  within 

^^•^ecratiial  cavity  of  the  child  arc  the  great  thinness  and  distensibility  of  the 

"^^^Gssekof  the  brain,  and  the  readiness  with  which  their  structure  becomes 

^^Itt-rtMl  nnder  abnormal  blood- press  tire.     Moivover,  when  we  consider  the 

^•"^ipid  dcvelupnicnt  of  the  infant  brain,  wt  must  suppose  that  there  is  a 

^^^rmd  c*oaditton  of  the  walls  of  its  vessels  permitting  a  corres|Jondingly 

^fc^lmndiint  transudation  of  the  fluid  jxirts  of  the  IjIikk],     The  fact,  however, 

•^maiiis  that  effusion  in  abnormal  amount  takes  place  with  grt-at  readiness 

from  tlie  vessels  of  the  child*s  brain.     It  occurs  proljably  more  fi-equently 

tJian  is  generally  suppos<:'<l,  but  the  ninre  active  absorption  that  goes  on  at 

^Jm  peritxl  of  life  restores  t^e  etpulibriiun  betbre  it  is  fully  recognizttl. 

Ii  is  usual  to  distinguish  two   forms  of  hydrocephalus, — acute  and 
dirouic. 


ACUTE  HYDEOCEPH ALUS  i  LEPTO-MENIKGITIS 

mFA:^TirM. 

Acute  non-tubercular  hydrocephalus  is  the  result  of  an  inflammatory 
«WKlition  of  tlic  pia  mater  running  a  more  or  less  acute  course,  and  tcrmi- 
*»Wri^  in  effusion  into  the  ventricles.  We  do  not  here,  as  in  tul>crcular 
'ftwiiiigitis,  have  a  sijccific  exciting  cause  of  tlie  inflammation. 

Meningitis,  or,  indeed,  arterial  hypertemia  however  caused,  if  it  con- 
tinue a  sufficient  time,  may  terminate  in  such  ventricular  effusion,  although 
H  may  l>e  imp<j6sible  to  distinguish  the  moment  when  simple  over-distent  ion 
*if  the  vcMSt^ls  assumes  the  conditions  of  an  inflammation  with  abnormal 
tfosion,  A»  has  bc»cn  alrea<ly  said,  we  cannot  supiRsse  that  simple  active 
vypera^mia.  the  mpid  pa^^^^igc  of  healthy  blood  through  healthy  vessels, 
•^en  under  high  prc*ssure,  can  cause  an  eflusion  which  distends  the  ven- 
tricle^ n<»r  <?an  it  account  for  the  failure  of  abs<:>rptifin  which  allows  the 
Buiil  lo  ri*nmin  there.  We  must  assume  some  structural  alteration  in  the 
^wnilai'  walls  prrxluccKl  by  an  inflammatory  process,  which  allows  the  fluid 
tof  ihr  blmxl  to  pass  through  them  with  abnormal  facility  while  at  tlie 
'time  the  ptXKX*ss  of  absorption  is  crippled.     The  stoppage  of  the  com- 
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iniiiiiVations  between  the  fourth  ventricle  and  the  subaraeliuoid  ^ 
lynipli  may  assist  in  preventing  the  eseajie  r»f  fluid  from  the  ventrielcs,        \ 

Lej>to-nieui Ileitis  giving  rise  to  ventrienlar  effusion  ocenrs  most  t^ 
qnentiy  in  ehiklren  between  the  ages  of  one  and  five  years.  It  is  freqner^il 
Been  in  eonn</ctioo  witli  febrile  states  (enii>tivc  fevers,  pneumonia,  hr^ 
chitis)  or  with  depressi'd  eonditions  of  the  system,  as  after  exliausting  di  ^ 
rhcea  or  whooping-e*>ngli,  or  when  the  system  is  reduee<l  by  defective  nn^ 
tion,  as  in  tcf^thing.  In  faet,  any  depression  of  the  general  health  s^i 
strength  conduces  to  it.  Thus  it  is  more  eommon  anuing  tlie  ill-<^onditiooi 
and  imj>erieetly-nourished  children  of  the  poor*  It  ifi  obvious,  nioreovH| 
that  a  lepto- meningitis  may  l)e  the  result  of  the  extension  of  a  neighbor ii 
inflammation,  as  is  so  often  seen  in  meningitis  following  otitis  interna,         •! 

The  invasion  of  lepto-meningitis  is  generally  abrupt.  If  the  eliild  ' 
not  suffering  from  souk*  general  <li.st^ase,  there  may  be  only  feverisliuess  sm4 
a  general  disturbance^  of  the  hc^alth.  On  the  other  hand,  then*  may  I 
restlessness,  symptoms  of  {>ain  in  the  bead,  vomiting,  wakefulness,  4 
again,  sluggishness,- — in  faet,  the  symptoms  generally  attributed  to  ec54 
bm!  by|>era'mia,  Tbt^e  brain-symptoms  may  disappeai'  after  a  short  ti«t 
and  after  an  interval  again  return,  to  recede  again,  or  finally  to  merge  i  ^ 
the  condition  of  jironounccKi  lepto-meningitis ;  or  a  sudden  eouvulsion  iwa 
usher  in  an  attack  of  the  disca-^e,  i 

The  symptoms  of  lepto-meningitis  are  those  of  acute  cerebral  hypenencai 
— restlessness,  esi>ecially  showing  itself  in  uneasy  movements  of  the  hc*^ 
which  is  rolled  from  side  to  side,  slwplessness,  irritability,  fretting,  wh  i4 
shows  itst^f  in  facial  expressions  headache^  eouTplaincxl  of  in  older  childreM 
eorrugatod  brows,  avoidance  of  bright  light  with  a  grimace.  A  flush  eont 
fined  to  one  cheek  is  often  seen.  Vomiting  is  a  frtYjuent  symptom,  and  ii 
is  sometimes  very  persistent.  The  l>oweIs,  as  a  rule,  are  const iivattnL  T\\m 
pupils  are  generally  contracted,  and  there  nuiy  Ije  oceasioual  strabisnm%. 
which  must  not  be  e*)nfoundt»d  with  the  fKX'asional  crossing  of  the  eyes  seem 
in  vpry  young  infants.  The  pulse,  in  my  experience,  is,  as  a  rule,  slowed 
than  natural,  tliougli  this  may  alternate  with  a  pulse  of  great  rapidity^ 
The  Cheyne-Stokes  respiration  is  very  fretpiently  seen,  and,  wlien  marked^ 
is  a  very  significant  syniptfmi  that  tire  brain  is  implicated.  At  fii^st  tli| 
fontanel  may  Ix'  felt  to  i>ulsate  strongly  ;  at  a  later  stage  it  is  protuberant 
and  unyielding  to  pressure  to  a  marked  degree,  but  the  pulsation  has  dia^ 
apjieared.  Pres=iure  uj>(m  it  now  causes  uneasy  movements  in  ttie  little 
imtient,  thougli  lying  in  a  state  of  eoma.  A  stiffness  and  tremor  of  one  oi 
more  of  the  limbs  is  often  markitl,  and  is  an  impt>rtant  symptom,  as  i^ 
diciiting  intmeranial  pi*essure.  This  stitfness  may  implicate  the  muscles  ol 
the  spine  and  neck.  As  the  ventrieidar  effusion  increases  arid  more  presa 
ure  is  made  u|>on  the  hem i spheres,  we  may  have  Cfhunptie  eoiivulsionj 
supervening.  In  one  of  these  the  child  nmy  die.  In  the  advanced  stagt 
of  the  disease  we  nmy  liring  out  the  t<trhe  mt''nhirjif!qui\  which  is  done  bj 
drawing  the  finger-nail,  the  point  of  a  pencil,  or  other  blunt  instrumeiii 
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'irtr flic surfiiee  of  the  skin^  tlie  imck  of  the  in,Htrnmciit  licing  mimetliately 
wiarked  hy  a  nxl  line,  iTsultiiig  from  the  altertil  u(dvity  ui'  the  ViLsi>'iiiytor 
nfttfi-^  |M.niiittIii]:,^  iLu  uliuunual  tlilatuLiun  uf  tlie  luimite  arterit-s.     A  state 
t^'^vwrnaiid  inseD^sibility  gradually  oonies  on,  and  the  child  lies  quiet,  with 
^\  fH^tiijiorial   movement  of  the  face  or  limbs,   whi^'li   seem  iiidicatiuiis 
'^i  pjtiu,  hut  arc  most  |n"ul>al>ly  merely  reflex  actiuns.     This  comlitioii  may 
CQntiiiue  for  a  h>iig  time,  and  tliere  i&  often  an  appeamnec  of  improvement, 
«iJiirli  r.*^  wry  dtH^^}U\i\     This  mit!t;^iti(iii  of  t^ymiitoins  i)rol>ubly   results 
^t^iii  tlie  absorption  tjf  thc^  iuterstitial  iluid  of  the  cerebral  siibstanec,  thna 
t«-iMjM^,nfcrily  relieviiit^  the  uervous  elements  fwm  jvressure,  or,  in  commonly- 
^*>>«il  temisi,  the  brain  aeiTimmiKlates  itself  to  tlie  jiressure.     Ami  it  may  be 
tliiu  when  the  general  intraeiiiniul   pn.'ssure  attains  a  certain  degree  the 
«^flti>i«iti  into  iJie  ventricles  is  for  a  time  restrainwl.     The  ctrusiou  into  the 
rc^triiJt^  however,  continues,  and  the  final  picture  is  that  of  pn^found 
fc^^nisibility,   with  a  mere  antomatic  continuance  of   the  movements  of 
E^iunition  and  the  lieart-lx'at.     The  face  is  placid  and  devoid  uf  ex[>res- 
i*itt ;  liie  limbs  are  geaierally  flaecrd,  though  sometimes  rigid  or  contracted, 
►  itt'ii  exhibiting  great  emaciation.     Tlie  tem|)crature  of  the  surface  and 
»f  ibe  cxtreraitit^  keeps  up  until  near  the  end,  as  does  the  strength  of  the 
►uW.    At  the  last  the  heait  begins  to  fail,  and  gmdually  ceases  t<*  btat. 
'  the  diseascM's  establishHl,  and  even  after  cffusimi  into  the  vent rieles 
I  taken  plaee^  there  may  be  an  arrest  of  its  progress  towards  a  fatal  ter- 
'^iiimtiou,  and  recovery  or  chronic  hydrcxx^phalus  may  ivsult*     In  many 
^*i55  of  recovery  it  would  seem  that  the  fluid  in  the  ventricles  is  never 
L^fctJlv  absorlHil,  giving  an  umjatural  enlargement  to  the  emninm  in  after- 
life.  * 

Tlie  di^iUH;  is  very  variable  in  dnratimi,  sometimes  ending  in  a  few 

Lliay«^  and  sometimes  lasting  lor  weeks,  thus  apjiroach iug  the  chronic  con- 

l«li<jn-     It  is  very  impoitant  tliat  the  dingn^isis  Ije  matle  between  simple 

}>C4>-nteuingitis  and  tnl>ereular  meningitis,  in  view  nf  the  moi'e  favorable 

in  the  former  disease.     It  is,  liowever,  dillieult,  and  often  is  im- 

A  cai*ci'ul  investigation  iutotiie  family  histury  must  be  institiUetl, 

*^h1  ft  viime  exatniuation  of  the  patient,  with  the  view  of  ascertaining  if 

^ms  de(K>sit8  exist   in  any  (*rgan  of  the  IkkIv.     Tlie  more  or  h^s 

i         ,,,1  d  prtKlRunal  symptoms  often  seen  in  tubercular  meningitis  will 

^  E^ve  m  an  imjK>rtant  elne  to  that  disease^  when  they  exist 

Pathological   Anatomy. — The    post-mortem    ap]icarauees    found    in 

lit»-itietiingitis  are,  with  the  exception  of  the  excess  of  ftuid  in  tlu-  ven- 

[^'It'*,  gome  what  negative.     Evidenee  of  the  higli  degree  of  arterial  hyper- 

L  which  exists  during  lif*3  we  do  not  11  ud.     This  results  partly  ft'om  the 

Uprcsiiion  of  the  brain  and  its  mcmbraues  against  the  cranial  walls,  caus€*d 

^r  tbn  tcnsioD  of  the  lluid  in  the  veutrieles,  which  olvstruets  the  entniuee  of 

iWinjil  into  the  minute  vessels  during  the  last  momenta  of  lite,  when  the 

"iajj  heart  can  no  longer  impel  it  with  fon-e,  and  partly  liccaus*/  this  ten- 

*mju  exists  after  death  (lu^  is  i^liown  by  the  force  with  which  the  fluid  spirts 
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out  of  an  (ipeninjT  made  iiit(»  the  yeutnvlv^i)  uimI  presses  the  blood  out 
the  stuall  vc^sselsj  leaving  the  bniiii  hlauchcd  and  apparently  hIcNxllese. 

It  is  maintained  by  some  that  the  post-moiteni  eksitic  pressure  exert^^ 
upon  the  liliMKi-vessek  is  eoutributt'd  to  Ijy  the  absorption  into  the  bi'ain-su1:>^ 
staiH-e  after  death  of  the  fluid  wliieh,  aeeordiug  to  Hitzig,  exit«t»  during  li  ^ 
U^twoen  the  dura  mater  and  pia  mater,  aud  tlius  tlie  post-mortem  volume  < 
the  brain  is  iiicrea.s<id.  WIvile  the  vessels  of  the  pia  mater  of  the  eonvexi  i^j 
of  the  brain  present  little  or  no  indication  of  previous  hyperiemia,  tha^^e  ^:>i 
the  choroid  plexus  in  the  latt^ral  ventrieles  are  enirorgHl,  and  ^ometiit^^ 
present  puuetiform  hemorrhages,  evidences  of  their  great  distention  duri  m^% 
life,  and  of  the  prominent  (>nrt  they  take  in  the  prnduetton  of  the  eftusic-:^! 
Asa  rule,  neither  upon  the  surfiia^  *if  the  lieinis|>lieres  nor  on  the  pia  «>i 
the  base  is  there  any  evidence  to  the  naked  eye  of  pus,  only  the  mieroscoi^i? 
shows  that  along  the  course  of  t lie  vesst^?ls  upon  their  bojxlers  in  the  |)G?i-i- 
vast^ular  8|>ace  there  is  an  aceunudatiou  of  leuweytes  that  have  made  tha«?^ir 
way  through  the  vascular  walls.  Sometimes  the  appearances  are  more  iwi- 
dieativx*  of  the  formation  of  pus.  The  thiid  in  the  ventricles  is  albumint:^«^:as, 
and  rendered  turbid  to  a  greater  or  less  degree*  by  the  leutwvtes  and  p^m^^^ 
corpuscle?^  it  contains.  The  convolutions  on  the  convexity  of  the  hem:»:*i- 
spheres  art^  flattened  by  the  piTS8Ui*e  from  within,  the  sulci  are  narri>wed  ^mmr^l 
linear.  The  brain-.substance  is  pale,  aud  leas  suceulcnt  than  normaL  T^li^' 
r<^^t  of  the  brjdy  prt:^^nt8  nothing  Ufjte worthy  except  the  emaciation,  whi^^^^^i 
li'  the  disi^ase  has  been  long  continued,  may  be  very  great,  and  is,  in  firm.^^^ 
somewhat  ehanicteristic  of  this  ailei'tion. 

Treatment. — In  lepto-meuingitis  it  is  doubtful  how  far  any  treatim^?"«* 
can  be  considered  cnrativ^e,  but,  inasmuch  as  a  certain  numlxr  of  csm^^^ 
recover  juirtially  or  completely,  we  shun  Id  dti  all  in  our  power  to  allev  J" 
symptoms  and  i>lace  the  patient  in  the  best  attitude,  so  to  speak,  to  su^t  ^ 
the  assaults  of  tlie  disease*     The  great  and  well-kn<nvn  sym[^thy  bctw^^''^  *^' 
the  gastro- intestinal  and  the  ecn:*bral  circulation  iuelines  us  to  exjx^ct  sc*»^^^ 
result   frt»in  acting  on   tlie  former^   and,   in   fai;*t,   benefit  does  seem  to       *^ 
derivnl   from  ])retty  freely  o|Knnng  the  bowels  in  the  early  stage  of   €:**<? 
dise^iiscs  and  fr^jm  relieving  the  obstinate  er>ngtipfition  during  its  progr*^"'^^ 
For  this  purpose  calomel  njvpears  to  Ix*  vne  of  the  best  drugs;  but  its  c-^»^*^" 
tiimancH*  '*m  broken  doses,''  with  the  view  of  olitaining  its  constitutit**^^ 
efleets,  I  must  deprecate  as  ust^lesg  and  tending  to  depress  and  weaken    ^  *^^ 
patient,    Tmlide  of  jvotassinm  and  iodi<le  of  sinliuni  are  remedies  in  const  ^^-  ** 
use,  and  much  relifxl  mi   by  some.     To  obtain  any  g^nxl  effects  from     ^  ^^ 
iodides,  they  must  Ik*  given  in  large  and  increasing  doses,  the  amoant  U^     ^H 
limited  oidy  when  they  cause  some  disturbauoe  of  the  stomach  or  of  *-^^ 
system  generally. 

Ijoeal  bltHKHettiug,  as  by  leeches  to  tlie  mastoid  processes  or  wet  ^^^^^ 

to  the  baek  of  tlie  neck,  if  resorted  to  in  the  onset  of  the  disease  affll^^- 

lift 
n^lief  to  the  symptoms  nf  hypenemia,  although  it  is  difficnlt  to  explain 

action,  which  is  probably  through  the  vaso-motor  nerves.     Cold  appL^ 
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eoBtiDiiousIy  to  the  head  by  means  of  the  ict?-bag  has  long  reecived  the 
[jMctionof  iDost  practitioners,  and  is  always  deniiUKlc<l  hy  the  laity.     In 
nj  cases  it  is  demaudcti  of  us  to  do  Sfjinething  to  calm  the  restlessness 
of  the  little  patient,  to  wai'd  off  coQvnlsions,  or  to  mitigate  their  severity, 
ihre  I  believe  we  have  the  most  potent  agents  in  tlie  bromides  and  in  hy- 
<lnue  of  chloral.     The  bromides,  moreover,  probably  tend  to  modify  favor- 
ably tlje  intracranial  hy|X'nemiiL    They  may  be  freely  exhibited,  care  being 
i^n  to  watch  for  the  condition  of  broniism^  which,  if  it  is  induced  by  the 
11^,  may  |je  eon  found  wl  with  the  cerebnil  symptoms  cansecl  by  the  disease, 
iloml  u§ed  as  a  rectal  injection  is  an  excellent  means  for  restmining  eon- 
rtiliive  attacks*     lu  spite  of  the  prejudice  against  the  use  of  opiates  in 
||ij»«isorl  n>ngestion  of  the  brain,  tlicre  is  no  doubt  oC  the  advantage  to  be 
nvtd  from  them  as  a  means  of  quieting  gn^at  restlessness.     A  very  im- 
potUnt  remedy  is  the  warm  liath  frcfjueutly  refx^ated  while  cold  is  ajiplied 
lo  lliehead. 

From  derivatives,  as  blisters  l>ehind  the  ears,  eroton  oil,  etc,,  I  have 
obaerved  little  or  no  advantage,  while  they  almost  certainly  annoy  and  irrl- 
^•^Pthe  patient.  Shaving  the  ht^d  and  painting  it  witli  tincture  of  iodine, 
•«  issaioetimes  done,  is  as  worthless  as  it  is  revoltingly  disfiguring. 


CHRONIC  HYDROCEPHALUS. 

Chronic    hydroce|>haUis    is   the   gmdual    accumulation  of  serous  fluid 

'"*'hiD  the  craniimi,  sometimes  iKvupying  the  space  between  the  dura  mater 

pui  mater  (the  so-c^alletl  araehntu'd  cavity),  sometimes  the  meshes  of  the 

mater  (the  so-calle<l  arachnoid  space),  but  most  fn^piently  the  cavities 

*  the  hiteral  ventricles,  in  which  latter  ea.se  it  pnxluces  the  most  chamcter- 

dVtnptoms, — viz.,  enlargement  evf  the  head,  alteration  of  the  visage,  etc. 

the  effused  fluid  is  in  the  space  between  the  dura  mater  and  pia 

^**%ter,  or  ill  the  nit^hes  of  the  pia  mater,  it  is  designat*^!  external  hydro- 

^l^^haliis;  when  it  is  in  the  veutrich-s,  it  is  ealk^J  internal  hydrt^M^ephalus, 

'i^^?  forms  may  be  corabinwl,  and  the  fluid  be  present  between  the  dum 

^'^^Ui^r  and  brain  and  also  in  the  ventricles. 

In  the  great  niajf)rity  of  eases  of   chronic  hydrocephahis,  esj)ecially 

^^jm  reftultiog  from  ventricular  effusion,  the  head  is  greatly  increased  in 

e,  and  ?ih<»\vs  abnormal  cunditions  of  the  cranial  bones  and  of  tlie  sntni-es. 

hydroeeplialic  fluid  may  Ir*  itUnticid  with  the  ccrel)ro-spina]  fluid,  or  it 

ly  be  turbid  and  contain  albumen,  sunietimes  to  a  high  percentage.     The 

enoe  of  albumen  Ijeyond  a  very  small  amount  furnishes  the  presnm|i- 

Jii  tliat  the  effusion  is  the  result  of  or  aci-ompanied  with  inflammatory 

litiO. 

ExTERXAL  HvDR*)CEPHALtTS  may  exist  before  birth  (njugcnital),  and, 
**3f  inertasiog  the  size  of  the  head,  sometimes  interferes  with  the  delivery 
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of  the  child.      The  enlai^^emeDt  of  the  heuil  may  go  on  after  birth, 
only  exc-eptionally  dors  it  uttaiti  the  dimensions  commonly  seen  in  iot 
nal  hydroeephaUis.      In  a  few  eacses  tlie  effusion  after  reaching  a  certi 
anioont  has  reraanied  stationary^  and  the  individual  has  lived  to  adult  ag 

It  is  diflicult  to  reach  a  eouclusion  as  to  the  causes  of  congenital  c 
t^mal  hydrocepludns  in  all  eases.  Sometimes  it  appeal's  to  be  the  sequel 
an  internal  livdrocephaliis^  the  fluid  of  which  has  broken  through  the  mv 
of  the  distended  ventricles  into  the  subdural  space.  In  such  cases  tlie  bin 
as  would  1x3  expec'tcil^  is  fonud  compressed  and  atrophied  at  the  l>ase  of 
craninm,  Sonietimes  there  is  defective  development  of  the  brain,  and  fi^ 
is  found  bjth  within  the  vcntrieles  and  in  the  snlxlural  s|>ace.  Again,  cti 
are  reconietl  t*f  a  simple  effusion  in  the  subdural  space »  in  which  the  hr^ 
was  but  niixlenitely  atrophieil.  It  can  nut  l>e  decrided  at  present  whet 
such  cases  are  the  result  or  uot  of  au  in  11  animation.  External  hydro(!ej 
alus  oecni*s  in  children  scmietimes  as  the  resuk  of  euleebling  diseases, 
diarrhrea,  rickets,  congenital  syphilis  (?),  etc.  The  amount  of  fluid  in  thmj^ 
cases  is  small,  and  its  occurrence  may  be  looked  upon  rather  as  a  sympt- 
of  tlie  general  disease. 

Another  form  of  external  hydrocephalus  is  much  more  frequent  ancL 
etiology  better  understood.     It  is  the  result  of  an  in  Ham  mat  ion  of  the  d 
mater,  a  pachymeningitis.     As  a  result  of  the  luieliynieuiugitis,  ther^ 
formed   a  sac  of  false    membrane   wliieh   is  filknl   with    fluid,  8oiueti-» 
serous,  sometimes  showing  evidence  of  the  inflammation  which  has  accc:3i 
pauied  its  flu-mat iou.     In  these  cases,  although  the  head  doi^s  not  attain 
size  usiuil  in  internal  hydrtieephalus,  it  presents  the  same  general  conditi 
The  sutures  are  widened,  there  is  transparency  of  the  cranial  walls  and  I 
tuation,  and  it  is  difficult,  if  not  impossible,  in  some  eases  to  make 
diagnosis  between  it  and  iutenuil  hydrocephalus. 

The  form  of  external  hydmeephalus  wliieh  consi&ts  in  the  aecumulat    i 
of  fluid  in  the  meslies  of  the  |>ia  mater  demands  but  passing  mention  h« 
It  is  almost   always  a  passive  effusion   filling  np  the  space  lelV   by 
shrunken  brain, — a  hydrocephalus  cr  vacuo.    There  is  no  sufficient  evide: 
that  an  aa-umulation  of  serous  fluid  in  the  meshes  of  the  pia  mater  e 
causes  injurious  compression  of  the  brain-substance, 

CiiUQXie  Internal  IIydrocepiialus,— Accnmulation  of  serous  fli 
in  the  ventricles  is  the  form  of  hydrocephalus  most  commonly  recoguiz 
It  may  l>e  congenital  or  acquired,  the  cf>ngenital  form  eml>nu.'tug  the  Iai^g|| 
number  of  cases  of  hydrocephalus.  The  effusion  may  have  advanc-e<l 
far  at  the  time  of  birth  as  to  impede  delivery  and  necessitate  its  evacuatii 
or,  althougli  a  certain  amount  of  fluid  is  present,  the  head  may  be  of  norn 
dimensions.  After  birth  the  accumiilutiou  goes  on  with  varying  degp 
of  mpidity  in  tlie  firet  weeks  or  mouths  of  the  child's  life,  and  it  may  be 
gradual  as  to  render  it  impossible  to  saj'  of  a  jmrtleular  tusc  whether  1 
hydnx'C|>lmlus  is  congenital  or  aiquired. 

Cases  of  iuteruiJ  hydrocephalus  may  be  dividal,  accoi-ding  to  their  cauj 
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tif>m^t  »»it^  those  ill  which  tliere  is  simple  atx-iimuhitiou  of  the  c^relym-sptnal 
flLai*t  iu  the  veatric'los  witliuiit  hilkjuiiuitury  ai'tiaii,  and  those  in  vvhi<'h  the 
cii\isiun  is  the  I'csult  of  au  inflainniatimi  of  tlie  ept'iidynia  of  tlie  ventri(4es 
and  of  the  choroid  plexiL^s.  In  these  latter  castas  the  atNziumiilatfnl  fluid  may 
incli<iite  the  mtfaniniatory  pn>eess  to  whieli  it  owes  its  origin,  by  a  tiirl>lflity 
i  mtiHi'il  by  the  admixtuit-  of  pn.s  nr  blood,  or,  althongh  tlie  fluid  is  r\tm\  by 
^k|li€^  ioci^eased  amount  of  albnmeii  it  contains, 

^m  It  h  often  inipjssihlc  during  the  life  ui"  tbe  patient  to  dtnide  in  which 

V  catc*gorv  the  rase  must  l>e  plaettl,  and  even  a  pr»st-iotirtein  nmy  not  enable 
us  totleeide,  since  the  disease  may  have  a  non-iiiflammatory  Ix^giniiiiig,  but 
art    inflammation  may  suix^rvene  which  leaves  more  or  less  ohvions  tract^s. 
hi  C5WCS  of  tbe  first  tute^ory  (non-inflarninatory)  the  cause  of  tbe  acciimnla' 
tion  is  found  most  frequently  in  an  abnormally  dirainisheil  resistance  of 
the  cranial  walls  eaused  by  ntahnitritiou  and  imiK^rlect  development  of  the 
U>oe$of  the  cmninm.     Under  these  eonditrous  the  blood -pressure  witbin 
the  vessels,  not  being  ^ufficienLly  eounteracted    by  eounier- pressure  from 
t^utiguous  jmils,  we  may  conceive,  causes  an  abnormal  ditfusioti  or  filtra- 
tion of  the  fluid  part  of  the  WofxJ  through  the  vascular  walls.     This  will 
^i*Uc  place  most  readily  at  the  thoriii<l  plexust^s  of  the  lateral  ventricles, 
I       ^"hcre  it  is  sup|>osc<l  the  blo<xl-piT.ssure  can  act  to  most  advantage  in  the 
^mtiierous  convr*!utt^l  vessels  of  thns*?  ImhIics.     After  the  effusion  lias  begun, 
I      ev^iTv  additional  extension  oi'  the  cranial  walls  serves  to  thin  and  weaken 
^■tlK*mand  render  them  less  able  to  resist  the  increasing  aocumnlation  of  the 
fl'ii(!  within  ;  in  utlier  words,  the  cranial  walls,  from  an  abnormal  c^uiiditioUj 
yiolii  befuix?  the  pressure  which   normally  they  are  capable  of  sustaining^ 
Under  these  conditions,  if  an  additional  intravascular  strain  is  bronglit  to 
«earup<m  the  ves.Ht?ls,  it  is  easy  to  st»e  that  effusion  through  tbeir  walk  in 
•^tadily  and   largely   incrrased.      Thus,  in   cases  where    the  eitinial   iMjnes 
P^^flcnit  this  abnormal  cundition  of  their  nntriti^tn,  the  convulsive  ex|jiratory* 
t>rts  of  whtxtpingK-'ough,   chronic   brunehitis,  or   other   lung-attlvtions, 
^liich  hinder  the  fit^  return  of  IiIuckI  from  the  brain,  exercis<^  a  inarktHl 
*tlVrt  in  increasing  the  liydnxvplialic  efi'usion*      Here,  as  in  at^ute  hydro- 
<^phaliis,  the  jiart  that  may  lie  played  by  eripijk^  and  iiniwrfect  absorption 
*^atHn>t  but  snggest  itself 

The  dis<.'iis<.'  wUii'b  most  fre<|Uently  gives  rise  to  what  we  may  call  the 
Myiirixi*phalie  etjuditions,  which  in  fiiet  may  Ix?  eonsiderHl  the  cause  of 
■lydrijtt'phalus  in  many  castas,  is  rachitis.  We  sl*  in  the  liead  of  the 
>^<'liitic  iulant,  with  its  }>rominent  frontal  and  parietal  protulK'ranees  and 
L  nieagi-e  visagt%  a  strong  iTsernblance  to  the  liydrocephalie  bead,  and  it 
^K  Would  swm  tliat  there  may  be  sometimes  a  gradual  merging,  as  it  were,  of 
^M  tht^raeliitic  hi-acl  int<j  the  hydrtK-epbalie,  without  a  sliarp  line  of  demai*ca- 
^m  ttoti,  the  result  of  a  gradual  niMi-itifianimatory  atrinmihuiuu  of  fluid  iu  tlie 
^1  vpfttrides.  It  is  thought  pnjijable  by  some  authors  that  the  sy]>lulitie 
^^  taint  may  lie  the  ciinsi'  of  ncin-infiurnmatury  hydrocephalus,  by  injuriously 
^^   ^fltvtiujr  ilie  o^jotis^evelopment  and  nutrition. 
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The  second  category — viz.,  elimiiic  internal  liydn>e*^plialus  of  i 
inutory  origin — includes  eases  both  (Hmgenitn!  and  aet|uire4j.  As  hs 
already  said,  it  is  extremely  diffieult  to  distingnisli  cases  of  chronic  hydno* 
eephalns  which  have  an  inHannnatory  origin  from  thosc^  which  have  iicj>t^ 
and  practically  it  is  of  little  impoitanee  to  do  so.  In  congenital  cases  whic^h 
are  the  ri-^ult  of  inflaniniatory  action  It  is  not  easy  to  give  an  adequti^te 
exciting  cause  for  the  [uflanimation.  Some  of  the  aoqniretl  «iseA,  howe\'c»r, 
may  t>e  plainly  traced  to  an  acute  lepttKnieningitis  which  subsides  leaving 
alterations  Vvhich  n^sult  iu  chronic  internal  liydroi'Cphalus.  Again,  we  s$c?«? 
eases  wliere  the  inflammation  takes  the  chronic  form  from  the  Ix^ginning. 

Pathological  Anatiomy.^ — The  most  obvious  |Miiiit  in  the  pathtJogfc^gil 
anatomy  of  hydrocephakis  is  the  abiiornuil  enlargement  of  the  head,  which 
is  the  eousequenec  of  the  accuninlation  of  fluid   in  the  lateral  ventriclcsi. 
Only  very  exceptioually  are  hydrwepluilic  hemis  ftiund  smaller  than  nornial. 
The  size  may  rcacfi  enormous  dimensions :  cases  in  which  the  eircuniference 
reaehttl  fifty-two  iuefies,  and  more,  liave  Ixcen   rcf»(U"dLHL     While  the  boEic^ 
at  the  base  of  the  cranium  arc  generally  less  dcvelopnl  than  normal,  tliot^ 
constitutiug  its  vault  and  sides  are  greatly  increased  in  su^H^rficial  extent, 
and  thinned,  as  it  were  stretched,  to  the  extent  of  becoming  diaphanoos, 
yielding  like  parchment  to  pn^ssuiv  of  the  finger,  or  jirc^enting  uniMsifiod 
S|>ac€'s  within  their  ciR'umferenee.    Sometimes  the  flat  bones  of  the  craaiitxn 
are  made  np  of  osseous   islets  connwted   together  by   niembiune.     Os?*^ 
triquctra  are  often  developed.     As  a  rare  ^K'currenee,  however,  the  Im>ii<?* 
of  ttie  eulai"ged  hydrwephalic  head  aR^  greatly  thickened.     The  funtano-ls 
and  sutures  are  widclv  tjpcnc^L  ratisinij  the  bones  of  the  cranial  vault     ^^ 
spread  out  from  the  base» — ^ils  Trous.^_'an  has  expresse<l  it^  like  the  lea^'^M 
of  a  flower.     In   tuscs  of  chronic   hydroc'cphalus  of  inflanimatory  ori^»0 
the  pia  mater  at  the  base  of  the  brain  is  often  thickciH*d  and  o]Ki(|ue,  aK^" 
the  choroid  plexuses  show  changes  indicative  of  inflammatory  aetiou.     Tl^<? 
ci>endyma  of  the  lateral  vcntricl(\s,  which   in  cases  of  hydrcM^'pIialiis  fro*"* 
defective  resistance  of  the  cranial  walls  is  normal  and  trans|iarent,  in  tli^^*^ 
inflannuatory  eases  is  thickened    and    granular,  and    may  sometimt^      *-** 
stripiHxl  oiV  in  shreds.     The  licmisplicres  cxliibit  gix>at  altcmtiouss  wit*  *** 
the  ctTclx*lhnu,  pons,  and  metliilla  olilotigata  ai'e  very  raivly  aHi'cte*!,  »«^** 
are  protect c*d  by  the  tentorium  cerebelli  from  compression  by  the  di^teaJ^^ 
hemispheres.     The   lateral  ventricles  may   be  distnrbed  to  a  prodigi*:*^^ 
degree,  their  walls  Ix'ing  thinned  in  proportion,  so  that  we  have  the  ^^^      ^ 
stanci*  of   the  hcuiisphcri'S  represented   truly   liy  a  tbin   layer  of   iierv^*^"^ *** 
matter  [ireKsed  against  the  v^ault  and  sides  of  the  cratnum,  while  the 
ganglia  and  iMHlnnclcs  are  flattened  out  by  the  ctjmin\*ssion.     The  waJL' 
the  ventricles  nniy  be  reduceil  Uy  one-twelfth  or  ont^twent}'-fifth  of  ati 
or  **  no  thicker  than  papr**  (Dickinson),  the  convolutions  and  stdei  U?*  ^^ 
almost  or  quite  obliterated,  and  s<im<^thucs  it  is  imiwissiblc  to  distingi*^*" 
the  gray  from  tlie  white  matter.     Such  eondititms  must  obviously  proil  *- ^^^ 
structural  changes  in  the  nerve-substauce,  but  of  these  we  know  little. 
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Srfrian  fiqiirdnct  may  'x?  widcntMl  aiid  iIk:  liydnK-eplmlic  fluid  fount!  also 
in  the  distcodi'd  fourth  vcntriek'.    The  l>liiidness  so  oft<ni  scon  is  tho  etfwt  of 
pmisurc  upon  the  optic  tracts,  causing  destructive  chaiigcs  in  them,  and  white 
4^it>phv  of  the  optic  nervt^s.    Theix'  may  be  found,  lx*si<lcs,  various  defects  of 
dtJvdoptoent  of  the  brain,  as  absence  of  tlio  fornix  and  corpus  f^llosum. 
Partial  hydrocephalus — viz.,  when  die  excess  of  fluid  is  confined  to  one 
[iMc*fal  ventricle,  or  even  to  one  horn  of  the  ventricle — is  tlie  result  of 
I  iuflammatoiy  action,  and  need  not  l>e  tt)usidercd  here. 
The  hydrocophalic  fluid  varies,  of  <Miui*se,  with  tlie  size  of  the  head,  but 
►  in  projjortioa  to  the  amount  of  eompiT^ssiou  and  I'cductiou  in  volume 
brain  has  undei*gone.      It  may  amount  to  many  pints.     It  is  s<imetimes 
rand  limpid,  soraetimi^s  turbid,  and  suuictimes  it  may  be  seen  obviously 
«»Dtaio  piB  or  to  be  tinged  by  extmvasated  bUxKb     In  the  clear  fluid  of 
ijir^irooephalus  from  deficient  resistance  of  the  cranial  walls  (nou-inflaruma- 
HT)"  hrdmcephalus)  there  is  tbund  no   more  albumen  tlum  in  the  eercbi^o- 
111  fluid,  which,  in  fact,  it   exactly  resembles,  but  in   those  cases  where 
ation  haa  caused  the  effusion,  or  where  an  inflammation  lias  super- 
!  upon  an  original Iv  non-inflammatory  case^  the  s[MK*ific  gravity  of  the 
is  increased,    and   albnrncu   is  prest^nt   in    greater   or   less  quantity. 
topenin  says  that  if  it  is  present  in  a  gi'eater  proportion  than  two  and  a 
Jfppr(X*nt.  it  indi<-ates  an  inflammatory  action* 
Symptoms. — The  symptoms  of  ordinary  chronic  hydnK-ephalus  stand  in 
immrfiate  and  obvious  relation  to  its  pathologiral  anatomy,  as  the  enlarged 
,thf?  slirunkcn  facH%  the  staring  eyes,  tlie  tx^rcbral  oppression  and  in- 
:i4'nee,  and  the  nervous  disoi*flem.     The  head  may  reach  such  dinien- 
^Uliat  it  can  no  longer  be  supi>orted  by  the  muscles  of  the  neck,  and,  as 
(been  said,  the  biL>dy  appeal's  but  an  aptx^udage  to  it.     Ttie  distend<xl 
is  and  sutures  together  form  an  oiM?n  membranous  spacc^  iK'tween  the 
^^H  bouts,  tliat  may  reach  betwt^u  the  sejiiirated  halves  of  the  trimtal 
h«D«9  tu  the  root  of  the  nose.     Percussion  of  the  head  elicits  the  sensation 
of  fluctuation,  and  the  thinned  cranial  walls  and  brain  may  allow  a  certain 
Apv  of  translucence,  as  in  hydrocele.     The  huge  almost  hairless  heiul, 
*w»rktti  with  distendetl  blue  veins,  eonti-asted  with  the  small  withered  face, 
fff^'tiu  a  striking  and  chamcteristic  pi*'ture.     Tfie  \m\d  is  often  coveix^ 
^i*i^  a  pnifnse  sweat.     The  orbital  platen,  depresscnl  l)y  the  effusion  dowu- 
1  t«i  an  obtuse  angle  with   the  body  of  the  frontal  bone,  so  alter  the 
P'^rtion  of  the  eyes  that  the  sclerotic  is  uncovert^  al>o%'e,  while  the  iris  and 
P'^pil  aiie  half  hidden  by  the  lower  lid,  giving  a  ghastly  start*  from  under 
^  tht*  high  an'ht<i  eyebrows, 

\\m  |K»sition  of  the  eyes  is  considered  by  some  as  patbognomonie  of 

f'Ukr  i*ffusion  in  contradistinetion  to  external  hydrocepliahis  or  cerebral 

•^ypWrophy,  tht^se  hiMer  fxuiditions,  tt  is  Iwlievcd,  iint  causing  the  aVjnomial 

Potion  of  the  orbital  plates  upon  which  the  octdar  phenomena  depend. 

tftwjrn^  (asi*s  there  is  strabismus  or  uy^tajrmus.     Altemtions  iu  tlie  fundus 

f^Ii  have  otlen  Wmi  observed,  and  blindness  or  impairment  of  vision  is 


f^6mffii^\ 
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common.     It  is  (iljvloiis  tVum  the  [nitlioliH^iral  anatumv  of  llie  di^'use  ' 
visimi  may  Ite  impairtHl  in  two  ways,  i'itlier  by  tliiXH-t  pressure  (Hi  ibe  ci|>tu* 
tmrts,  or  by  the  distention  m  hich  the  cortex  niider^*.)es  im}^>airiog  the  fuDi^ 
tioiml  aetivity  iA'  the  visual  eentrt^s.     This  will  aecxmnt  fur  the  fart  tliut 
the  ahei-atious  ut'  the  I'nudus  are  not  always  snffieieut  to  aet^juut  (or  tin* 
im|)airment  of  vij^iou  existing, 

Tliat  the  other  si>ecial  st^ise^  sbould  Ix'  interfercil  with  is  most  natunal 
to  BOjipose,  and  bas  bwu  oljserved,  bnt  &urh  investigations  are  exceedinjijiy 
diffiiult    iu    ehildreii,     Hydroeepliali*:    children  are,  with    few  exceptioQB^ 
feebk^-minded  iu  vaiHous  degrees,  even  tti  eoniplete  idiiKy.     This  we  would 
natundly  ex|ieet  Jrom  the  stress  of  the  disease  being  npon  the  brain,  and  it 
is»  of"  eoui-sej  in  pro|>oi"tiou  to  tlie  damage  the  bemis[4ieres  have  MistainL-*3 
that  the  intellect  suifers.     It  is  at  the  same  time  remarkable  ho%v  tuletiKml 
the  gray  matter  is  uf  llie  ilistentinii  and  displa<'enieul,  aud  liow^  it  eimtimic:^ 
tu  fnuetiun  even   imiK'rieetly  under  sueb  altered  eonditiuns  and  im|^^irt*J 
nntrition.     Iu  exceptional   eases,  whew   there   has  been  an   arivst  of  tbe 
dineas^',  or  where  it  has  prtigresseil  very  slowly^  the  bmin  may  eontiiiiM*    ^o 
develop,  aud  tlie  intellei't,  kee|)ing  pace,  attain  tjje  avemge  cajMieity,     CasS"** 
have  been  reeordwl  of  even  except ioual  brightness. 

The  development  of  l!ie  body  is  retaRled  and  imperfect ;  tiie  limbs  o-i^ 
small,  wanting  tlie  phmiimess  and  elastic  tension  of  infancy,  sometin^^'^ 
delbrmifL  Not  nnfrc<pieutly  tiiere  is  tremor,  witli  stitf'uess,  or  eontnic^i*-*'^ 
of  one  or  more  of  the  limbs,  or  rigidity  of  tlie  neck  and  spine,  Pamly^ts 
more  or  less  extensive,  mon<tplegia,  ficmijvh^gia,  or  paixijilcgia  an*  nut  i^i** 
eommoidy  among  the  symptoms.  Convulsions,  sometimes  partial,  s^fO^"" 
times  general,  frequently  oec*ur.  The  little  patients  olleu  cat  voracioii£!*lyi 
althongh  the  digestion  may  Ix'  weak  and  %'omitiug  frerpjent,  Iu  !»»■•*}' 
easea  of  chronic  hydroccpbalus,  when  the  observer's  t»ar  is  applied  to  tlAf 
head  of  the  |>atient  a  sound  or  murmur  synchronous  with  the  ventricn  1^*" 
systole,  anil  of  a  blowing,  ctxang  cbaracter,  may  1r'  heaitJ.  Several  exj^l^" 
nations  of  it,  none  completely  8atisfactt»r\%  liave  bi^eu  given.  It  w'oW"* 
ap[Har  to  be  distinctive  of  ehrouic  hydnjccjilialns,  as  opjHiscd  to  case^  ^ 
acute  hydrfK'ephalns  with  rapitl  elfnsiou,  aud  tension  in  the  ventricles. 

Prognosis.— The  progntvsis  in  cbmnie  liydrocvpbahis  is  most  nnfav'«*f' 
able, csjxci ally  wlieu  it  is  congenital,  the  child  in  sucIj  cast«  generally  tly  *^^^ 
within  the  first  few  weeks  after  birth.     Life  may  be  pmlongt^J,  huwe^'*^' 
for  nitinths  or  years,  while  the  dist^iise  gradually  progresst\s,  the  h<«cl     "* 
cn/asiug  in  size,  the  sens<"s  becoming  mure  aud  more  im|)aiRi.l,  the  int^ii>' 
nation  of  movement  and   jTaralysis  more  marked,  tlic  ctaivulsions  H* 
fiTqiient,  until  death,  s«imetimes  snddeidy  owurring  from  an  acute  ex^*-^ 
bat  ion  of  (he  disease,  closes  the  scene.     Cases,  however,  oetair  in  whicU 
eifusion  of  flnrd  is  arrested  (hy  some  proi^ss  which  we  do  nut  underst* 
suddenly  or  gradually ,  and  the  i>atient  may  attain  adult  age,  or  even,  b^     ^ 
l>ecn  recorded,  old  age.     In  some  of  these  cases  of  arrest  of  the  dihieas^ 
thinning  of  the  cranial  bones  gives  place  to  great  tliickeuiug  fri»m  aiB. 
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.  oaimai  ogapous  depasit.    Ca'ies  have  been  recorded  in  wliich  after  closure  of 
wllic  stitures  and  fbntam-ls  a  ivnewod  devf  l(j|mienl  of  the  diHease,  probably  of 
Ihti  iuA&mmatory  nature,  ha.s  caiisixl  them  tu  open  pigain.     Sometimes  niitui-e 
Bmem  U>  make  a  conservative  effort,  as  it  were,  and  tlie  fluid  breaks  it8  way 
:tmmlly  thmn^b  the  orbit,  tlie  ear,  or  in  most  (»ases  the  nose.     Some  of 
i*^>  evacuations  of  the  fluid  Jiave  resnlted  in  a  eure.     AVitb  the  arrest  of 
»effiisfioD,  however,  we  must  not  exjieet  necessarily  a  further  deveUipment 
"the  brain,  which  may  Ix*  more  or  h:^s  pernianeotly  chunafrcHl  by  the  |ire- 
i\n^  condition.     Tlie    kr^^e   majority   of   liydron'pliulies  are   idiotic,  or 
cliibit  but  a  childish   iutelli»;eneej  the   few  exceptions  being  those*  who 
H-h  au  average  mental  eajmcity. 
Diagnosis. — ^The  form  and  size  of  the  bead  of  raeln'tic  ebildreu  at  birth 
linw-s  bear  such  a  resemhhniee  to  tlie  Iiydi'ocf^phalic*  head  as  to  make 
mistake  in  diagnosis  ptJSi^ible.     In  those  cases  of  hydnjcephabis  where  the 
normal  in  size^  the  eflnsal  fluid  having  made  place  for  itself  at  the 
B?**  of  the  brain,  we  have  nothiug  htit  the  symptoms  on  the  part  of 
[ the  tU'rvuus  system   to  guide  us,  and  the  diagnosis  will   lie  more  or  le.ss 
diffiiiih.     Where  tlicre  is  marktil  enlargement  of  the  liead,  the  only  affec- 
tion wilb  which  hydrocephalus  can  be  eoofoundal  is  ditllise  hy|R'rtrophy  of 
tlw brain, — a  very  rare  condition.     Here,  if  the  fontanels  are  ojjen,  fluctna- 
I  ami  a  certain  mobility  of  the  cranial   lK>nes,  or,  with  more  certainty, 
nial  Iranshieency,  will  be  the  distinguishing  symptoms  of  liydnx*ephalus. 
Treatment. — We  carmot  feel    hopeful  of  the   result  of  treatment  in 
ImlrfMi^piialns.     lutenial  remedies  have  been  tried,  with  the  view  of  pro- 
*'*«*trn;;  ihe  alisorptiou  of  tlie  fluid,  or  of  evacuating  it  by  the  emunctoriea 
\**f  tImlwMly.     Purgati\es  an*!  diureties  of  various  kinds  have  Ixn-n  tried  in 
h^*iii,and  iodine,  iodide  of  potassiimi,  and  the  meiTurials,  all  have  failal  to 
are  iJie  disturlM*d  baIau(H'  iM'tween  effusiiHi  and  absorption,  or  to  influence 
bUv  ihe  disi^-asnl  ctHHlitii>n  of  the  ventricular  ependyma  ami  choroid 
fOn  whieb  tlie  disease  dejveuds.     Surgical  aid  lias  been  callitl  in 
f somewhat  beitei'  sutvess.     It  has  IxH-n  at  tempted  to  resist  by  n^echani- 
Iftmijiresssitni  the  enlargement  of  the  cranium,  an<l  so  repress  the  effusion 
*"^l  |>r*»mote  absi»rpfion.     Tlie  means  em]>Ioyed  is  the  careful  and  metbo<li- 
•^1  apjilication  of  strips  of  adhesive  [ilaster  over  the  entire  cranium,  caution 
Wtij:  exea-ised  lest  the  skin  iMX-ome  exi^oriattd,  or,  as  has  .sometimes  liap- 
I'^nwl,  gangrenous.    It  must  be  rememlx-red  that  this  treatment  iiiereases,  at 
tit  first,  that  compression  of  the  brain  which  causers  some  of  the  worst 
ttpfnms  of  tlie  disease,  and  again  tliat  there  is  a  diflereuw  in  tolerating  it 
W*thrpart  of  diflej*ent  palieuts.     Although  thire  has  liet^n  great  dilflrenoe 
^opinion  in  estimating  the  result  of  this  treatment,  it  must  be  admitted 
to  many  cases  of  improvement  and  some  of  cure  have  Ikx'u  recoixled. 

Evacuation  of  the  fluid  by  meaus  of  iiunitnre  with  the  trm-ar  or  with 

w>*  n«l»irator  through  the  fontanel  has  been  resorted  to,  l>ut  the  fluid  ra|>idly 

Mimnlates,  even  tliougb   external  compression  has  bieen  ajiplied  after 

|t^mtion  to  tiie  collapsed  cranium.     The  more  feasible  jilan  seems  to 
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be  to  evacuate  .by  repeated  punctures  small  quantities  of  the  fluid  at  a  ti 
compression  being  carefully  and  continuously  applied  to  the  head* 
some  cases  tincture  of  iodine  has  been  injected  into  the  distended  ventri 
lar  cavities ;  but  the  results  do  not  encourage  us  to  re^ieat  the  procedi 
The  remarkable  tolerance  by  the  brain  of  such  treatment  is  probably  • 
to  the  thickened  and  altered  condition  of  the  ventricular  ependyma,  and 
sluggish  absorption.  If  cases  of  external  hydrocephalus  can  be  dia 
guished,  they  will  from  their  nature  present  the  most  favorable  oppo 
nities  for  such  injections. 

Ui)on  the  whole,  in  the  great  majority  of  cases  of  chronic  hydrocepha 
strict  attention  to  the  rules  of  health  and  diet,  with  the  administratioi 
cod-liver  oil,  and  tonics  when  they  are  indicated,  exhausts  our  resou  i 
and  sometimes  these  means  effect  much  more  than  might  have  been  a  p^ 
expected. 


CEREBRAL  PALSIES  AND  SUPPDRATIVE 
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CEREBRAL   PALSIES   OF   CHILDHOOD. 

XXefinition. — These  palsie.s  are  of  tlie  nature  of   homiplegiaj  double 
hemiplegia  (ur  diplegia),  or  paraiilegia,  with  spastic  symptoms  and  cerebral 
[defect,  the  atrophy   of  the   paralyzt^rl   parts  varying  in  degree,  although 
usually  sliglxt,  and  not  attended  hy  any  marketi  alterations  in  electrical 
^  reaetioD* 

V  History. — Ahhough  Reil  as  far  baek  as  1812,  Cazanvielh  in  1827,  and 
Bilkrd  in  1828  had  made  some  mention  of  the  alterations  in  the  infantile 
brain,  it  may  Ije  ssiid  that  the  fii-st  authors  to  deserilx?  |K»renee})halic  loi^sen 

I       of  (Y^i-ebral   substance  were  Bresehet  \n   18r_>l,  Lallemand   iu  1834,  Roki- 

V  tansky  in  1835,  and  Cnrveilhier  in  1849.  But  the  first  adequate  descrip- 
B  tloti  of  oen^bral  palsies  in  children  was  giveu  by  Ilenoeh  in  1842,  aud  this 

V  Wm  folloAvetl  by  tlie  ex«:N?]Ient  deseription  of  Little  iu  1853,  by  that  of 
\  Turner  in  1856,  and  by  that  of  Von  Heine  In  1860.  Hescthl  formulatid 
I  ^'i*"  fcrm  ^'poi-eucejilialy"  in  1859  to  designate  losses  of  cei^bml  substance. 
L  tram  that  time  to  the  present  day  tlie  literature  of  the  sul)j(rt  lias  bec*n 
I  vm  abundant.  Among  the  mast  notable  of  the  t^rlier  works  is  that  of 
^B  Lej(l<ifi(ltji.f  and  Strieker  in  18G5j  narrating  their  exjK'riments  in  tlie  pro- 
^P  durtiou  of  enwplialitis  in  ehiefcens,  Tigges^s  on  the  pnxluction  of  enceph- 

V  ^btis  in  rabbits,  Viivhow-s  in  18G5  ou  cougenital  encepiialitis  of  n  peiuliar 
"       Mature,  Cotard's  th^e  de  Pirns  in  1868,  Kundrat*s  great  book  ou  poreu- 

/^phaly  in  1882,  and  Parrot^s  article  in   1883  ou  steatosis.     There  is  no 
^"<^ul>t  that   Striimpeirs   article   iii    1884,  describing   his   so-ttillcd    polit»- 
Cncfiplii^litis^  reawakened   interest  in  this  subject  aud  caused  cousiderable 
^^ilion  to  our  kuftukilge  of  it.     Among  the  later  contributiuns  the  most 
finable  are  those  of  GandaiTl,  Jendriissik  aud  llaric,  McNutt,  Wallenberg, 
^^'^pp,  Andry,  (jibney,  and  Gowers,  whilst  iu  the  last  two  years  Osier, 
Jialtiniore,  aud  .Saclis  aud  Peterson,  of  New  York,  have  made  valuable 
^^^iliuas  to  our  clinical   knowledge  of  the  sul>jeet.     For  other  authoi's 
^^fereoce  mu^  be  made  to  the  appeudetl  bibliography, 
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Etioloiry^ — The  eli«>lo«ry  is  very  obst-ure,  although  it  is  the  eiistotn 
to  rank  artioujii:  the  raiiBos  many  attendant  or  piretKling  disc-a^es,  many  crir- 
omii.stam'es  of  imniCHliate  onvironnientj  and  many  hereditary  jjeciiliaritic^a^ 
Tiiat  these  may  all  liave  some  determining  weight  cannot,  of  course,  \^^ 
denied,  bnt  ttiat  they  are  the  iTal  ejinses  of  the  disea.se  cannot  be  affirmed, 
sinee  they  bear  pn'tty  inoeh  the  Biime  relationshiji  to  .s<»  many  other  di:*ea^sc?*^. 
Among  sneh  etiohigicul  faetors  have  been  mentioned  marriages  of  consai  ^^- 
giiinity  ;  syphiiis  and  intern pemuee  in  the  parents;  diffieult  deliver^- • 
asphyxia  of  t  lie  new-born;  eerebral  tranniata  ;  in  fed  ions  diseases,  suchi  sms 
searlet  fever,  diphtheria,  pertussis,  typhus,  and  variola;  abnormal  cokzbw 
ditions  of  tlie  mother  dnring  pregnancy;  violent  vomiting;  defeef/^*^ 
nutrition. 

Ages. — Of  tlie  c^ne  hundred  and   forty  cases  collected   by  Saehs  ao- 
Peters^jn,  one  hnndn^I  and  sixtetm  had  their  onset  in  the  first  thuee  yrai 
of  life,  forty-nine  iH'ing  eongenitah     In  one  hundred  and  twenty  cases  o! 
Osiler's,  one  hundred  and  six  began  in  the  fimt  thix*e  y€»ars  of  life,  fifteei^ 
Ix'i ng   eougenitaL      The   paraplegisB   are   generally  congenital,  whilst  the  ^ 
double  hemiplegiie  (diplegia)  usually  eommeot^^  as  do  the  single  hrmi- 
p  I  eg  i  lie. 

Pathology  and  Pathological  Anatomy .^ — Of  the  numerous  disea^^e* 
of  the  infantile  bmin  thos<.*  are  well  known  that  are  due  to  a  suppurative 
meningitis  oeeurring  from  a  tlistniet  caii.se,  eerebro-spinal  meningitis  of  the 
sporadic  or  epidemic  tyj>e,  and  wrebral  meningitis  of  traumatic  origin. 
Out>!ide  of  thpS4^,  however,  the  many  |tathologieal  c*onditionfi  affei'trng  die 
fcetal  and  the  infantile  bmin  are  iuvolvtd  in  great  obscurity.  It  is  not 
strange  that  this  t^^honld  be  so.  Almost  all  these  lesions  are  chronic,  and 
antopsies  are  not  had  until  a  consideral de  time  after  the  onset,  so  that  the 
terminal  conditions— the  |K)kI- funereal  ones,  so  to  sjK^ak — aiv  tlie  only  ones 
that  can  Im?  studied,  and  a  bewildering  diversity  of  opiuion  noeessarily 
obtains  as  to  the  exaet  natnre  and  origin  of  the  causative  processes,  ^or 
lias  the  cliniinl  expression  of  these  intn^cranial  prtx'esscs  thrown  much 
liglit  npon  the  subject.  It  must  lye  rememl)enHt  that  the  brain  is  a  Iiighly 
complex  structure.  In  the  child  only  gross  imjiairraent  of  motion,  sight, 
and  hmring  mn  be  obsf*r\N^lj  and  even  these  only  after  a  certain  age.  Th«* 
r»rdinary  tonus  of  sr^nsation,  the  group  of  symptoms  included  under  the 
common  name  of  aphasia,  the  so-calknl  word -deaf ne'ss,  the  fine  muscular 
movements,  the  more  delicate  impairments  of  sight,  sneli  as  hemianof)«^ia« 
etc,  the  snlijtx'tive  s^msations  of  vertigo,  and  the  pecnliar  noises  that  art* 
often  of  so  nuieh  diagnastic  importance  in  certain  impairments  of  hearing, 
— all  tliese  are  finer  functions  that  cannot  be  testeil  in  the  child  until  it  has 
attainr^l  nearly  the  intelligence  of  yontli,  and  they  are  entirely  beyond  onr 
recognition  in  tlie  infant.  Moreover,  these  old  lesions  that  have  liegim  in 
infancy  or  fietal  Hie  do  not  cause  the  same  localized  impairment  of  function 
thnt  they  do  in  the  adult  bi-ain*  HydrocT'fihalus,  hemorrhage,  embolism, 
and  thromliosis  are  deseribeil  in  this  Cyclo|Hi?dia  by  other  authoi^s,     Ajgide       ^ 
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irum  ilMse,  the  following  lesians  have  Ix^u  oba<:*rved  in  thu  brains  of  fotLisefl 
and  infiuita  who  harl  prt^seuted  diiriiig  life  the  cliuioal  Bvmptonis  of  the 
tBRiwil  palsies : 

Encpphalitis  and  nieuingo-<?nrej>halitis  ; 

The  so-called  jyjlio-ent-cjJialitis  ; 

The  congenital  eucephalitia  of  Virchow; 

Ponpui'ephaly  ; 

Af)*i|>lcxy  of  the  iiew-l>nrn  ; 

Tlifombogis  of  the  cerebral  veins  j 

A^mphy  aod  sclcrasis. 

EncTphalitis  and  meninpco-entx'pliulitis  j]:enerally  l>egin  in  the  pia  and 
oorti'jf, .111(1  pnKtx^^l  with  celhihir  infikmtinn  and  Hclemsis,  minute  liemor- 
Aajp^,  nnJ  eventually  atmphy  or,  more  rai-ely,  hyi>ertn>phy  of  the  affected 
iflivtrliifioim.  The  hxrge  lut^il  ganglia  and  even  the  sphial  eord  may  be 
Wnplk«t«l  ftinuiltaneotisly  in  this  proees.s,  l)ut  tins  is  to  be  distinguished 
ftwo  tlie  septjiidary  dL^xnding  degeneration  whidi  may  i-esnlt  Irom  a  lesion 
in  tin*  mrtex.  The  onset  of  these  proeesses  has  nut  Ijeeri  stndic«l  miero- 
«t*pitally.  The  thiek  eon nective-t issue  inasuses  may  vary  in  size  from  that 
nf  thi> tiortical  gurfaee  of  the  whole  hemisphere  to  a  met^  cit^trieial  streak, 
Intbcsc sclerotic  masses  sc*anty  remains  of  nerve-elenient?  are  found.  The 
OMJOd'tive  tja*?ue  may  cnmsist  of  a  net- work,  in  tlie  meshes  of  which  are 

«mnty  openings  for  the  vessels  and  grantdated  cells  and  nucleoli,  or 
i'  iDav  be  very  dense  and  tlie  openings  fur  the  blmxl-vess^^ls  large  and 
iSmmm,  Because  of  a  seeming  rdationshiji  Ix'tween  the  density  of  the 
ive  tisisae  and  the  size  of  the  vaseidar  o|m  nings,  as  well  as  iH-eanse 
Harbin  bm  found  the  walls  of  the  blocxl- vessels  thickened,  espa^ially  the 
•Iveiititia,  and  becanst^  Marie  Iii^s  found  these  vascular  walls  in  a  <'tmdition 
<»nij(liiinmaCor>'  infdinitiuu  witli  eniluyouic  inielei,  it  has  been  suggested 
*'tft  lie  vascular  lesioiiis  were  the  initiative  process ;  but  then'  is  nothing 
l*»  tinm  whether  or  not  they  are  cause,  eficct,  or  part  of  a  general  uudcr- 
ijiD|  condition.  In  the  hyjx'rtrophic  form  of  sclerosis  the  cerel>ral  sub- 
is  not  infreuuentlv  dotted  with  ten  or  twelve  masses  varving^  in  siase 
>Wl  that  of  a  l)ean  to  that  of  a  ten-cent  piece,  round  or  streak-like,  or  of 
^  (uiMistenee  of  india-nd)l)er,  prineijially  in  the  cortex  or  in  the  centml 
png|ia»  From  these  masses  the  pia  tinirs  easily,  but  is  adheivnt  to  the 
•iWDuadiiig  tissues,  which  are  of  a  rt^ddish  color  from  a  markedly  vascular 
^BJWion,  These  masses  consist  of  thiek  connective  tissue  with  spindle- 
^Ua,*iKl  i^ass  into  tlie  normal  tissue  without  sharp  denCiircation.  A  lew 
*^*|jbi*J  ganglion-i'ells  are  found  fdletl  with  pigment  and  granules, 
,Jn  1884,  Strum]>ell  advancixl  llie  theory  that  there  was  in  children  an 

infections  em-ephatitis  of  the  motor  eonvohitious,  analogous  to  the 
*ite  myelitis  of  the  anterior  corniia  of  the  spinal  cord.  This  sei^jns  tt>  nie 
l«i  Imvi*  ijeen  one  of  the  most  flippant  [nittiolugictd  suggestions  ever  luatle  in 
'^w^litiijc^  advanced  without  the  slightest  pronf  on  the  part  of  its  anthur; 
•w  t*  yet  only  one  writer,  lianke,  has  adopted  this  view,  atid  only  one 
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cliiiicul   observation,  probably   merely  coincidt'otal,  not  elucidated  bv  an 
autop8y,  ha:^  bet!ij  cited  in  support  of  it.     The  avidity  witli  which  the  sug- 
gestion has  boen  seized  for  diseussion  and  observation  and  the  large  litera- 
ture which  hns  ^rown  up  in  refutation  of  it  are  pitiable  illustrations  of  die 
paiu'ity  of  our  exact  knowknlt^e  of  the  pathology  of  the  fa4al  and  the  infar^- 
tile  brain.     Cotard  and  Gaudard  cite  seven  teases  with  the  sym[>tonjs  t_^C 
Striimpcir.s  so-ctillHl  policHrntTpIialitis,  in  which  the  ec>rtex  was  found  tf»l»«- 
normal,  and  in  which  the  leriions  were  as  follows:  cyst  in  the  corpus  !?t  nam- 
turn,  cyst    in   the  frontal   lobe  l»eneath  the  cortex,  sclertrgis  bene^ith  oF»«fl 
latcnd  ventricle,  cki*   in  tlic  internal  capsule,  embolic  soilcning  of  the  in-  " 
ternal  capsule,  enil>olic  sfjftening  of  the  ajrpus  striatum  and  snrniumllr^f^ 
tissue,  hemorrliagc  into  the  thalamus  optieus  and  corpus  striatum.     Iksicl«-> 
this,  Hoven  rccoixis  a  cyst  of  tlie  internal  capsule,  and  in  this  caR^  a.  ii 
csptrisiHy  careful  examination  was  made  of  the  cortex,  which  was  found  'M.  *i 
be  j>erfLvtly  normaL     Wallenberg  also  reports  a  cyst  beneath  the  aiitcri*  >r 
cor])om  t[uadngemina,  implicating  the  cms  cerebri  and  the  lerauiscus,  at/fc-^l 
destroying  completely  inie  red  nuch^us.     The  title  {>olio-enc'(^phalitis  islEi**  ■ 
more   unfortunate,  as  tlie  same   name   has   l>een  very   i>nn)erly  giveo  l-^/B 
Wernicke  to  a  thoroughly  authenticated  disease  of  the  motor  nuclei  c»f 
the   medulla  oljlongata,  whic»h   arc   tfic   true   medullary  analogues  of  tl^** 
auterior  eornna  of  tlic  spinal  cord. 

In  1865,  Virchoiv  described  what  he  termed  congenital  encephalitis^ 
(X)nsistiug  of  little  yellowish  masses  iu  tlie  white  cerebral  substance,  ar^**** 
retcral>Ie,  he  thought,  to  interstitial  iuftaoimation  of  the  e^rebml  sul^taoL  ^^» 
the  color  coming  fn.»m  fatty  granules.  Although  it  has  been  maiotaint^^^ 
by  Jastrowitz  that  fatty  granules  are  physiological  in  fu?tal  bniins,  tlie:^** 
yet  seems  reason  to  bc^Iieve  that  Virrhrtw's  description  ajtplics  to  irrta^^** 
infretpieiit  (U^\s. 

Hp«chl,  in  1859,  gave  the  name  of  ]>ore[ioeplialy  (j?«/»'*c,  "a  hole/*  at^^ 
lyxiifttkov^  "the  brain**)  to  e<M*tain  cxeceMlingly  curious  losses  of  «*eR'bnil 
stance  in  ffetal  and  infantile  brains,  varying  iu  size  Itodi  small  caviti<f» 
an  ( ntire  abscucv  of  br^tli  hcmisjilicres.     These  cavities  are  geDerally 
of  li(pii<l»  and  are  traversed   by   filaments  torming  light  and   incximpl 
|jartiti<ms.     Substauci'S  rese^mbliug  adiijocere  are  sometimes  found  Hcjatii 
iu  them,  or  ottier  substances  of  trauspareut,  citmn,  yellowish,  or  brow< 
c^lor.     These  cavitit^s  may  o|x^n  into  the  arachnoid  cavity,  although  the; 
generally  ha^'c  a  vascular  membrauoos  t*over,  the  extt'rjial    face  of  wh 
may  be  eoloretl  orange^  yellow,  or  brownish.     Ojxlinarily  the  pia  is  al 
Kuudrat  maiutaiiis  that  the  convolutions  bonlering  upon  these  cavil 
have  a  radiating  form  iu  the  castas  of  piT-natal  origin.     The  acljaeeat  coi 
volutions  may  be  eaqx^tod  by  a  fine  cerebml  d6bris,  or  may   undergo  \ 
gelatinous  transformation.     Sclerosis  of  the  tissues  bordering  the  cavity  i 
vefT  frcrjuent,  and  these  avails  often  have  a  rusty  color,  pn>bably  fi 
hemiirrliagc,     Netir  the  lesion  diminution  or  obstruction  of  an  artery 
be  found.     Instead  of  the  cavities^  liowcveFj  there  may  be  ahsolute  I 
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lipnispbefe  or  both,  Tlie  b<inr8  may  be  thinned  (ir  thickonod,  the  skull 
^khvdrocephatie  or  iuiero('<*|*lm]ic  in  shuix*,  ocraj^ionally  the  frnnt  is 
'  much  flattened  and  slopes  W'kwajxl.  PoreiR^phaly  is  generally  of 
ptal  origin,  after  this  behi^  nn>st  tk^iuent  in  first  infancy,  (>eciirring  exee|v 
tiimully  afterwards.  In  fifty-seven  eases  analyzed  by  Aiidry,  thirty-four 
\»t're  jiroliably  of  foetal  origin,  thirteen  iti  the  first  two  years  of  life,  nine 
m  the  Aecond  iulkncy, — viz,,  thn^e  in  the  third  Vf^r,  one  at  three  and  one- 
third  Ttura,  one  at  seven,  one  at  nine  and  a  half,  one  at  ten,  one  at  eleven, 
nne  at  fourteen  ;  one  ease  cK'*'urrt>d  in  an  adnlt.  These  singular  lc»ssi»s  of 
cenbral  subistanee  have  been  attributed  to  an  arrest  of  development,  ex- 
tmnehydrmvpbahis,  em  holism  or  liemorrliage,  eneephalitis,  and  a  prafbnnd 
fipnJtml  ariieniia,  Knndrat  i  iideavored  to  tmee  a  eonstant  relntionship 
Mween  vasi'ular  lesions  and  the  poreneephalic  areas,  bnt  indubitable  eases 
lnvrbefn  re|Mirte<l  demonstrating  that  this  view  is  not  tenabie.  A  ptxiiliar 
grkinous  and  eelhilar  infiltration  seems,  in  t*ertain  mses,  to  be  one  of  the 
«iply«ta»ea  of  the  process.  The  preilisjwsing  and  exciting  causes  of  the 
•ffeLttnn  are  but  little  known,  altbouc^h  traumatism  would  se<^m  to  have 
Iwn  ttdislinet  etiulogi*-al  i'aetor  in  several  instanec^s. 

'Um  apoplexy  of  the  new-horn  Is  iTgairled  by  Osier  ns  one  of  the 
*Ai^f  (luses  of  the  bilateral  hemiplegia  or  parajvlegia  oeeurriiig  at  l>irtli, 
sntl  tlteie  can  l>e  no  doubt  that  it  is  a  vcty  freipieut  eondition  in  iiew-lK^rii 
<!l»iUn*n^  e8|>ecially,  as  8amh  J.  MeNutt  has  shown,  in  c^jnjnnetion  with 
■*»'»*>rmal  lal>or,  asphyxia,  and  eonvnlsitms, 

Thromtx)sis  uf  the  eerel>nd  veins  is  reganltxl  as  a  fref|uent  faetor  by 

It  will  ihim  be  seen  that  the  fijDtal  and  the  infantile  brain  behave  in  a 
**'flfrpnl  pathijlogieal  manner  frnrn  the  adult  brain.  In  the  former  we 
^^tetwinter  nineti  mt»re  frecpieiitly  meningeal  Itemorrhages  ami  a<'(itc  forms 
I  **' meephalitis  and  meningo-ence|>haIitis,  whilst  the  rapid  losses  of  cerebral 
[ ^dijitanee  of  |M>remvphaly  are  praetiiiilly  unknown  at  later  peri^nls  of  life. 
^tit  ahould  we  find  it  surprising  tliat  tliere  is  such  easily  effa'ted  retro- 
live  metamnrphosis  of  the  cerebral  substance  in  the  infant  when  we 
rider  tliat  the  intratTanial  contents  are  the  last  jKU-tions  of  the  nervous 
*tlbitaj*ee  to  develop  and  are  very  imperfectly  developcil  during  fcetal  and 
•tifcotile  life,  and  that  their  great  relalive  bulk,  Inidly  protiH-te*!  by  the  im- 
l>«rbctly-ofiAified  cranium,  rc^nders  them  extremely  liable  to  injury  from 
Hi  in  the  helpless  fcetus  and  in  the  almost  erpially  helidcss  infant, 
a  lingular  fact,  however,  tliat  most  of  the  h'sions  are  in  tlie  motor 
that  extends  from  the  motor  convolutions  to  the  muscles.  The  course 
this  motor  tract  is  thniugh  the  corona  nidinta  to  tlie  internal  eaiisrde, 
tlwsfcoe  through  the  pons  to  the  region  of  the  (leriissatiou,  where  it  divides 
two  eobimns,  the  one  going  down  upon  tlie  same  side  into  the  ante^ 
«TW  pyramidal  eiilumns  (columns  of  Tiirck),  the  other  crossing  to  the  oppth- 
^le  »i*!e  to  |>ass  down  through  the  lateral  pyramidal  column,  thence  into 
^^  anterior  corn ua,  making  direct  connection  with  the  great  ganglion-cells 
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rmm  wliich  arise  the  motor  nerves  tliat  emcrjG^  aloncf  tlio  ant  erf  u 
terminate  in  the  motor  enxl-platef=i  »)f  tlie  mu.sele.  Altliongh  (liirei*<^nt  com 
volnlions  are  not  infrt»quently  tlio  site  of  leBion,  even  as  far  back  as  thd 
oceipitnl  lobe,  the  motor  eonvoltitions  are  pre-eminently  aifceted.  Biii 
lesions  have  also  been  found  in  the  intraeranial  portion  of  this  motor  tract! 
without  affection  of  tlie  c-oiivohitions :  thtis,  as  has  already  l>een  stated,  oi 
of  Gnndard's  ense^  had  a  elot  in  the  internal  capsule,  with  softening  ant 
eechymosis  of  the  Sylvian  fos,sa,  another  had  a  ft>cus  of  softening  in  tli^ 
n^ion  of  the  internal  rapsnle,  and  another  a  softening  of  the  corpus  stri^ 
atum  and  the  surronndint«:  region  ;  one  of  Wal!enl>erg's  cases  had  a  hemof«| 
rhage  iti  the  right  opt;r  thalamus  and  c^jrpus  striatum,  and  another  a  cyd 
beneath  ttie  anterirtr  eorp^ira  qiiadrigemnia,  ini|>lieating  the  [k^  and  lenll 
iiiseu8  and  destroying  fibres  fwm  the  third  pair  and  red  nucleus ;  whilfl 
Haven's  cttso  had  a  cyst  in  the  nuelens  eandatus.  These  Unions  act  moij 
disiistrously  ui>on  the  fa^tal  and  the  infantile  Imiin  than  upon  that  of  tU 
adult,  for  the  evolution  of  the  former  is  seriously  hampered.  The  eonditioi 
of  the  spinal  and  peripheral  jiortionsof  the  motor  tract  has  yet  to  l>e  studied 
thoroughly,  although  in  some  eases  of  spaj^tic  paraplegia  there  is  reason  |{ 
believe  that  there  is  either  a  descending  degeneration,  or  a  lack  of  develoji 
ment  of  the  intra-spinal  motcvr  strands.  There  can  be  no  fpir^tion  that  tlj 
motor  tract  is  j>eenliarly  liable  to  disease  in  children,  and  that  the  cerebni 
palsies  are  the  earhicst  in  point  of  time  of  the  great  series  of  lesions  i| 
which  it  is  liable  at  this  pcTtod  of  life.  Dividing  the  motor  tract  tuM 
three  portions^  the  intraeranial,  the  spinah  ^nd  the  j>eripheraK  we  maj 
classify  its  lesions  in  this  manner:  cerebral,  the  cerebral  palsies;  sjnnal 
myelitis  of  the  anterior  comua  (poliomyelitis  anterior) ;  peripheral,  pseudd 
hyprtmphic  paralysis;  whilst  progressive  muscular  atrophy  is  soraetim«i 
of  spinal  and  s<>nietimes  of  peripheral  origin.  The  i^pinal  and  jx^riphemj 
|Kirtions  of  the  motor  tract,  however,  are  nuich  more  prone  to  chronic 
disease  in  children,  almost  the  only  exce[>tion  Ijeing  the  acute  onset  of  nio9( 
cases  of  poliomyelitis  anterior,  whilst  the  intracranial  {Mjrtton  of  the  raotoi 
tract  is  very  lialile  to  acute  disease,  tlie  i-hronic  lesions  being  i^re,  Thd 
ct^lbilar  prfJcessGS  of  the  spinal  lcsit>ns  ha%'c  been  mlmirably  studied,  9^ 
that  one  of  the  most  certain  facts  in  pathohigy  to-day  is  the  disapjx'arN 
aoce  or  injnr>^  of  the  ganglion-ct4ls  of  the  anterior  horn  in  poliomyelitii 
and  in  the  spinal  forms  of  progressive  muscular  atrophy.  It  is  not  as  ye| 
quite  certain  wlicther  the  muscular  wasting  of  the  peripheral  forms  of 
progressive  mtis<'ular  atn^phy  and  the  com m i ugh h1  wasting  and  hypertrophj^ 
of  the  psendo-hyjiertrophies  are  due  primarily  to  the  ai!*x^tion  of  the  mnseW 
cells,  or  are  secrindnrv  to  changes  in  the  anterior  cornna  that  liave  not  thud 
far  been  detect txl  by  the  means  of  microscopieal  prejiamtion  at  present  ill 
use,  although  the  evidence^  is  as  yet  entirely  in  favor  of  the  former  view4 
But  we  ai*e  sadly  in  lack  u(  knowhHlge  as  to  the  exact  pathological  nature 
of  the  lesions  in  the  intmcranial  portion  of  the  motor  tract,  Porencx'phalyij 
as  we  have  seen,  would  seem  to  be  a  cellular  process  independent  of  pi 
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iileriul  ItQ|ia]roieut,  iuasmiR-h  ha  Kinidrat's  opinion  has  been  dis- 
proved that  the  p4.*reuwp!ialie  loss  of  Hulir^lance  is  always  in  an  art  trial 
ni»ir<'.    The  tletal  and  the  infantile   brain    nnnsi  be  subject,  tlierelbre,  to 
^kMi'W  oellidar  disintegrations,  such  as  we  see  in  the  anterior  horn  of  the 
i|Mtial  cord  in  [inlitjniyelitis  iioteritir,  altlnaigli  on  a  mueh  larger  s^nle,  and 
WKiasis  not  seen  in  the  adult  brain  exeept  in  the  rare  t3jj?ic«  of  idiopathic 
wfli'ijiag  that  have  been  des<'ribed  by  Wernicke,     Arterial  and  capillary 
iK'mi»rrlmge  and  arterial  and  venous  thrtmibc^sis  are  also  ituiKirtaut  factoi*^, 
4svvt*  Imve  sjten,  but  we  do  not  know  vvluit  relationship  they  l.>ear  to  the 
tlivi[)iiii^  the  sclerosis,  the  poreueei>haly,  or  the  cerelnal  porosity  of  Golgi, 
Symptomatoloery, — lu  all  cerebral  diseases  a  sharp  division  must  l>e 
ttiatie  uf  the  symptoms  into  tlu>s<'  that  are  reflex  aud  those  that  are  diret^t 
^  Imulmng.     For  inslamt^,  a  htinurrhage  may  take  place  into  the  arm- 
tttiirvof  the  cortex,  at  first  cansing  uncotiseionsness  or  a  eonvnlsion,  fever,^ 
bodjiche,  etc^,  and,  when  these  have  jiassed  off,  the  paralysis  of  the  arrn 
nuiy  l)tieume  apiiarent.     The  tii-st  class  of  symptiuns  are  those  which  are 
*l*h»  to  shock  of  the  wliole  cei^bral  substance  froni  a  sudden  molwular 
^ii|^\  whiUt  the  latter  are  tliose  wliich  are  due  to  actual  destruction  uf 

»*  certain  area  of  the  brain-tissue.     Tht^se  cousideratiuns  apply  especially  to 
«*<?  trn^bnal  affections  of  children,  who  are  mure  liable  to  reflex  disturl>an(!e 
IpO  lulnlts. 
"  The  ivflex  symptoms,  tl»en»  aw  convulsions,  fever,  delirinm,  hebetude  or 
**Hmk,  and  eraesis. 

The  tx)»vuIsions  have  notliing  pathognomonic  alxjut  them.     They  may 

''    tl,  or  tliey  may  implicate  one  meml>er,  the  limbs  on  one  side,  or 

h*s  alone.     They  may  l)c  tonic  or  clonic  in  character.     It  has 

L^^^fi  stated  by  a  n*cent  writer  that  loss  of  c^jnscionsnese  in  a  convulsion 

Jiolt^  a  cortical   lesion^  whilst  cimvnlsion   witliont  loss  of  i-on seriousness 

i<ulc<s  a  8ubtx>rtical  lesion.     This  rule  may  hoU,  to  a  wrtain  extent,  in 

lulls,  but  not  in  childi*en,  who  are  not  infrequently  ix^ndci-ed  uncMjnseioua 

y  a  jmltomyelitic  onsc^t,  or  even  by  reflex  tiins(.^. 

The  febrile  movement  is  genenilly  of  a  Imv  tyi>e,  ran^Iy  jMi-ssing  alx)V© 
OP  or  102°  F,     Not  iHfi*t**pieutIy  thei'e  is  no  history  of  fever  whatsoev*er, 
as  the  statements  of  parents  or  relatives  can  be  relied  on. 
Delirium,  when  pix^scnt,  is  genendly  of  a  mild  character,  and  of  tcm- 
I      I>*>nir>*  duration,  but  it  is  ollen  lucking. 

^B        Heljctude  is  generally  p!*eseiit,  and  inmrn  is  sometimes  observed,  although 
^^^*<»^  (if  these  njnditions,  like  fever,  may  be*  eutin^ly  absent. 

£ni(!SJS  is  an  infre<jueut  sym(*tom.     Hicro  h  generally  an  inability  to 

**ke  much  AkkI,  but  this  is  mure  tlie  result  iA*  the  lielietiide  f»r  coma  or  the 

alaiee  than  of  any  iiaus^.ti. 

The  localizing  symptoms  vary  acc*urding  to  the  portion  t»f  the  brain  that 

^SStMSled.     As  yet,  as  has  been  stiittHl,  raost  of  the  eases  have  sc^emtKl  to 

Vca  preponderant^  of  mot^^tr  symptoms,  jwunting  to  a  lesion  of  the  motor 

■t,  but  this  scvming  prepiUiderauce  miiy  be  due  to  the  considerations  tluit 
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have  Jih^eaily  litHrii  advanced,  So  far  m  we  know  tliera,  however,  the  Itjca."!- 
hln^  svni|>t(>niH  are  jianilyseSy  fNuitrat'tiirert,  exaggerated  tendon  reflexL-sB, 
ruontal  impairnieutj  niiisciilar  wasting,  mutism,  speech -defects. 

Classifving  the  csaes  by  the  mot^r  8yniptym.s,  the  paralyses  may  bet.^*" 
mngcJ  into  t!ic  three  following  gronps : 

1,  Hemiplegia  ; 

2,  Bilateml  hemiplegia  or  diplegia  ; 

3,  Paraplegia, 
In  the  heniiplegie  cases  the  face  is  not  always  involved,  and,  when  it  is 

the  upptn^  part  <if  it  is  not  affei-teil.     This  finTU  usually  t»ec»ui^  in  the  firs-^^ 
thi-ee  years  of  lift\ 

The  bilateral   liciniplrgia  or  diplegia  is  usual ty  CMingtMiitaK  fram  fbetti 
causes  or  bmin-tnuifoata  in  [Kirtiinti*in»     Gowers*  suggests  for  these  < 
the  name  of  birih-ixihim, 

Pamplcgift  is  nsually  ctmgenital  or  begins  in  cjirly  infantile  life. 

In  all  thesi!  tliree  forms  c<»ntrafture  of  the  |mmlyz^M^I  mnsclt^  is  usually 
present,  the  exc!eptions  to  this  rule  being  infixxjtieut.  Tlif^se  contraetuirs 
uppfise  a  soft  wax- like  rcsistanw  to  m(»vements  imprt^sstMl  i\\w)n  the  lijnb, 
Jnekling  slowly,  and  gradually  nHnrniug  to  their  usual  condition  when  the 
stretch ing  hand  is  i^moved.  The  flexor  mus<.'k^s  arx^  usually  more  affeiied 
than  the  extensor.  Not  inftiequently  the  small  joints  have  a  remarkable 
pliability,  sf»  that  movements  in  any  direction  can  Ix^  impressed  upon  the 
fingei^,  and  tficy  can  U^  flex*xl,  exteodi^l,  alxhicled,  and  adduetcxl  with 
remarkable  facility.  If  a  limb  is  quiekly  and  suddeuly  flexed,  a  lock*like 
movement  will  hv  fell  in  oppf^sition  momentarily  by  the  hand  of  the  ])en5on 
flexing.     These  c<>otra<'tin'es  aiv  the  cause  of  vanous  mnscutar  deformities. 

The  tendon  n^flexes  are  generally  exaggt.M^thKl  in  the  affwted  limhs, 
although  only  U\  a  limitnl  extent. 

The  mental  iTM[>airment  may  %'ary  greatly,  from  slight  impairment 
the  most  prouontKH^:!  idi<x»y. 

Tlie  muscular  wasting  is  usually  not  active,  as  in  |x>liomyelitis  anterior, 
but  would  sernii  to  Im:^  mom  from  lack  of  development  of  tlic  limb.  Thus, 
in  one  little  jratient  of  mine  the  affected  arm  gn»ws  every  year  smaller 
relatively  to  its  unaffet^ted  fellow,  because  the  latter  develop  and  the  former 
does  nut, 

Mutism  and  sjjeei'h -defects  are  very  eommon. 

Sensation  does  not  seem  usually  to  l>e  disturbed,  at  least  in  any  marked 
degree;  l*ut  of  c^ni-se  it  nuist  Ix'  understrmd  that  it  is  simply  ini])Q6sible 
to  test  the  st/nsutions  in  infants  and  young  children  extrjit  in  a  very  gi 
manner. 

Vasfj-mutor  disturbances  ai'e  usual,  sucli  as  lower  temperature  of 
alfet^al  limb  and  defwtive  vaso-motor  eirculatiou. 

The  e!et*triml  reactions  are  normal,  except  for  some  slight  quantitati%T 
incrt*ase  to  farad  ism  and  occasionally  to  galvanism. 

In   the    liemiplegii!    form   Weir  Mitchell   has  descril>ed,  aoeording 
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O^afcr^  post-homiplegic  tremor  in  one  ca«e  aifecting  the  entire  arm,  jwst- 
b^-tniplegie  chorea  (or  Iieiniataxia)  in  twnnty-foiir  cases,  mobile  spttsra  ami 
•tlftusig  \n  six  iiisc^.  In  the  bilateral  hemiplegias  socalled  spastic  chorea 
•  »iJ  double  athetosis  have  been  deseribe*]. 

In  many  of  these  inifoitnnute  ease.s  epilepsy  oeenrs,  there  Iwlng  8ixty- 
^^<^  out  of  one  hundred  and  forty  case**  eiiUeeted  by  Sadis,  or  forty-fonr 
«i^Ki  three-tenths  per  cent,  of  all  cases.  Among  the  hemiplegia;^  there  were 
ftarty-one  oases  of  general  epilepsy, — nine  of  the  Jacksonian  tyjie,  and  one 
^25tt^of  petit  raal,^ — in  all  alxnU  tifty  |ier  cent.  In  twenty-fonr  nises  of  diple- 
gia *even  had  general  epilepsy  (twenty-nine  i^r  eent),  mn'  hud  Jaeksonian 
^plepgy.  In  eleven  erases  of  ptiraplegia  fonr  had  general  ejiilepsy  (about 
^liirhr-gix  per  rent.).  Thif^  ixnvTntage  of  epilepsy  diifers  but  slightly  from 
^Ali  given  by  <jandard,  \Valleul)erg,  and  Osier, 

Diagtiosis. — The  diffei-ential  diagnosis  is  to  be  made  fmm  the  following 
^ftotiond :  oeiTbiY>-spiiiaI  meningitis  of  epidemie  or  spomdi<'  origin  ;  trau- 
■lUtic  meningitis  ;  sti[>purative  meuiiigitis  ;  myelitis  of  the  anterior  cornua  ; 
^^ilisv^rse  myelitis;  tulK^reuiar  meningitis  j  hydrocephalus;  intracranial 
^tmors;  reflex  hebetude,  eoma,  or  deli rj urn. 

In  every  instance  a  auvful  history  should  Ix*  obtained  from  some  intel- 
'*J5f?nt  person  who  has  been  with  the  child  at  the  onset  of  the  disease,  and 
^e  modier  m  almost  invariably  the  best  one  for  this  pnrpose,  unless  some 
intelligent  physician  has  iveogiii//Tl  the  discmse  early  in  its  course.  It  is 
the  lack  of  this  prcHiise  history  that  makes  the  diagnosis  of  these  cases  so 
difiicult 

Cerebn>Rpinal  meningitis  of  ei>idemieor  sporadic  origin  is  eharacterizcd 

fa>*  retrartion  of  tlie  head,  by  the  spmndic  f>r  epidemic  prevalence  of  the  dis- 

n,  by  its  greater  fmpiency  in  the  yeara  from  one  to  fifteen^  by  a  gi^atcr 

ry  to  heU^tnde  an<l  ct>ma»  by  a  greater  immunity  frr>ni  permanent 

vo^iilml  impairment,  and  by  the  fact  that  the  jMiralysis  usually  consists  of 

one^idisd  and  rai^ely  of  double  hemiplegia  or  para[)Iegia. 

Traumatic  meningitis  can  only  lie  diagnosed  when  the  trauma  has  Wen 

Suppurative  meningitis  t^n  be  i-eeognized  by  the  pi'csenee  of  suppum- 
^•^  in  the  ear,  nasal  cavities,  orbit,  or  lung,  or  by  some  septic  crvndition. 
w<in>over,  there  is  apt  to  be  a  peculiar  n^mission  in  the  symptoms,  with 
_         '■'^'tuating  temperature,  and  ciiills  or  rigoi^. 
^k  Myelitis  of  the  anterior  horns  is,  as  the  name  indicates,  a  sudden  loss 

^H^^  the  gawglion-fMdls  in  the  anterior  cornua  of  the  spinal  <\}M,  and  is  char- 
^^^^''eiiaed  by  a  flnctHd  imralysis,  witli  loss  oi'  tendon  n^flex,  alteriHl  chx-trical 
j^**«5tions,  and  atn>phy  of  certain  muscular  groups,  usually  in  one  limb.  It 
^*  Uierelbiv  monophi^ic  in  its  distribution,  very  seldom  heni(plegie»  and 
^^ver  doubly  hemiplegic  in  the  eliild.  Cases  tluit  are  characterized  at  the 
^^^tjni  by  €x>nvukions,  helx^tude,  coma,  and  fever,  may  cause  some  doubt 
^^jut  the  diagnosis  for  three  or  finn-  days  or  even  for  a  week,  but  the  distri- 
^^•^tiMn  of  the  i>ara lysis  will  settle  the  question. 
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Transvei^se  myelitisi  is  a  rare  alfiML'tion  in  tlie  child,  but  whvn  it  ittmr. 


it 


ith 


ctiu8t'S  parapit'gia,  witii  vesical  ami  rtMtai  |3araiysis,  peraaps  bt-u-^ni^^ 
whilst  tiie  upjKT  extremities  are  ustially  uiiank-ted,  and  tbei\;  is  nu  iut!ia]k.A 
defeet  whatever. 

Tiibgreular  rneiiin^itis^  will  \w  reeognizcd  by  the  chmnicity  of  die 
bral  symptoms,  an  acute  onset  being  nu\\  and  by  the  hit^tory  uf  tubt^reiiloei 
in  other  oi^ns  of  the  jmtient  or  in  the  family. 

Hydnteephnlus  is  sii  often  assm^iated  with  tubonndar  meningitis  that  tim.' 
ivmarks  jnst  made  will  apjily,  except  that  the  peeuliar-.sba]R*d  httid  is  (►^ 
itstclf  almost  diagnostic. 

The  differential  diagnrjsfs  from   intmeranial   tumor  is  often  exti^mel^ 
difficult  to  make.      In  the  latter,  however,  tiie  tendency  is  to  ehroniA; 
to  a  greater  localization  of  the  By mptoms,  and  to  a  gi'eater  frequency  o1 
neuro-retinitis  and  purpuR^ess  reflex  so-ealk<l  cerebral  vomiting 

Hebetude  or  coma  will  not  infi*ecpHnitIy  tx^^nir  in  ehildiTn,  seemingly  ol 
the  most  alarming  nature,  but  yet  will  di?Hipf>ear  in  a  day  or  two,  bt*i  _ 
apparently  a  reflex  <if  some  indigestion  or  vaso-raotor  condition.     Theii,<^c^| 
agiiin,  the  acute  lebrile  afreetions  of  children,  such  as  the  pnlmonar^^  enteric,   -^^ 
and  miasmatic  diseasfs  and  the  exaiitlicrnatu,  will  pnKhiw  grave  condition!! 
of  helK*tude,  L-onm,  e*r  delirium,  and  it  will  often  b»  a  matter  of  great  nicety 
to  deterniinc  liow  much  is  reflex  fr^Mii  tlie  primary  disease,  and  how  much 
may  Ik^  due  to  an  additional  iinpiication  of  tlie  eei^brnm  or  its  membranes. 

Prognosis. — ^The  prognosis  of  these  affe<'tion8  will  de{Xjnd,  of  courae, 
upon  tlie  extent  of  the  cerebral  k^ioUj  and  the  extent  uf  the  ctHvbral  lesion 
will  manifest  its^^lf  in  the  paralysis  of  motion,  in  the  contractures,  in  the 
exaggerated  tendon  i^^flexes,  and  in  the  intellectual  changes.  Every  child, 
therefoi^e,  shoidd  ho  carefully  examined,  to  ascertain  the  amount  of  damage 
done,  as  evitlcnced  by  these  diflerent  8\'mptoins.  The  paralyz<xl  limbs 
shotdd  \k'  tested  in  ivgard  to  their  motion  and  sensation.  The  eye  and  tlie 
ear  should  bo  examimn:!.  The  amount  of  contracture  should  he  ascertained, 
and  the  tendon  it  flexes  should  be  interrogjited.  The  intelligence  of  the 
child  should  also  be  testefl,  and  tlie  stxioing  stupidity  resulting  from  lack 
of  mental  training  and  from  the  isolatttl  life  of  a  iMU-alytic,  who  has  perhaps 
\ieon  jiettwl  and  s})oiit^<lj  should  not  Im»  mistaken  for  tlie  mental  dtdoess 
caused  liy  impairment  or  dr^t ruction  of  cerebral  substance. 

Treatment.^ — TheR*  is  nsually  but  little  to  1m?  done  in  the  treat racDt  uf 
these  eases.     In  the  castas  of  hi^miplcgia.  i^f>e(*ially  thos**  that  conic  undtr 
treatment  soon  after  onset ,  the  farad ic  current  is  unduubteilly  the  ni*>8t  effii.'a- 
eious  agent,  and  in  several  iustan^Ts  I  have  seen  its  use  cau:^  almost  inerwli- 
ble  improvement.     In  bilateral  hemiplegia  I  have  not  seen  anything  like* 
grMxl  rt^ults,  and  vn   paraplegia  it  lias  W^n  i>erfec!tly  useless  in  my 
Excrpt  in  tlie  afttresiiid  eas*s  of  h(  nii|>liHria  of  i*e<^ut  origin,  I   have 
eeen  that  mas.^ge  is  of  any  st[}ecial  use ;  but  Osier  speaks  of  persistent 
sage,  with   strong   flexion   antl   exttiision  of  tlie   limljs,  according  to 
jPBOommendation  of  Weir  Mitciiellj  as  having  been  uf  gr^^^^^bg 
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Ipilic  (leAvtg  aix*  usual ly  btnoiul  relief  except  by  the  apjmratus  and  knife 
of  iJjr  <»rtl»o|»}e*He  .sui'j^it*!!.  The  mental  tlefeets,  hi  pn>per  luses,  iiiay  be 
jgrmtiy  liel|»«tl  l»y  raivful  atul  systeniatie  etluration.  0|M'iiitive  ititeriereiK^* 
with  till*  hmin  in  tht-se  vnsen  h  al>surcl,  nut  mily  berause  of  tlie  inijj<>«sibiiity 

Eniwiy  iuslani-i's  of  loeali/in^  the  lei5i(Hi,  but  nhn  \)Vi'iiu^'  in  the  vast  iiia* 
irilv  of  msi's  the  lesion  inniiut  l)e  euretl  or  akksi  in  any  way  by  surjj^ieal 
ttkllinir. 
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1<^'EREBRAL  MENTXaiTlS  AND  SUPPURATIVE 
MENINGITIS, 
*)ifl[f_»n*nt  forms  of  eerebml  lueiii ileitis  have  lieen  eon^ideretl  in  emiDee- 
iKjii  uiih  liyclrocephuhis,  (iibereular  lueuiiiL^itis,  paeliymeningitis,  and  the 
^'J^ative  lesions  of  the  (^»rebml  pal^^ies.     BtsiJes  these  the  only  meninj^itis 
jL^Hieh  wc   have  any   praetieal    knowledge   in   ehiklren    is  j^uppiirative 
■Wnpitk 
Etiology. — hiHolation,  exposure  to  eold,  inlti'tioii,  earnJisc^iise,  eerebral 
'       ^'^iliuita,  nanol  difwasi\  earbiinek*,  erysipelas,  extension  from  other  viae 
**«|Hintlent  pleurisy  aii?  the  Ijest- known  eanses,  , 


^IQ 


Ul,  FALSIGS  AXB  SUPPURATIVE  MENINGITIS, 


I  rxpti^itre  to  c<>W  liave  been  kno\\Ti  in  *some  mve  case^ 


f4  by  some  of  the  German  authors  that  these  vsL^^es  mny- 
Ae  |imof  b  not  very  conclosive. 
csBscs  of  suppurative  meningitis,  ear-diseai^e  is  proliahlv    t: 

Thete  are  many  irtercHjmmuDications  between  the  ear  sa.ii 
tioQ  of  the  temporal  boue,  by  means  of  arteries,  veins,  ^an 
»e,  especially,  as  Stx^ligninller  su«rjL2;<:*8ts,  by  mams  of  t.1 
m  p^sdng  from  the  dura  through  the  i>etro-si:j  nam  oils  fig^t  ii  i 
MttainswcBibmDe  of  the  tympanum  and  the  miistoid  eells  and  <^-<l>i 
f  haqg^  bcttocbes  of  the  middle  meningr^al  vein  and  artery*  '"X'l 
MTUt  »  dbo  au  excellent  highway  ibr  sn]>pu native  affections  bc'tw  e 
rmtd  db»  iMfcsr  of  the  ceiTbrimi,  sm  it  is  only  2?e{>arated  l>y  a  very  t  li 
k^bnor  Gruni  the  tymptnie  eavity,  go  that  suppui*ative  disease? 
huraajraftvl  the  nerve  in  both  itn  peripheral  and  its  et^ntnd  tniet:. 
HMitn  may  set  up  8up|iurative  meningitis,  and  I  am  ineli  ii 
l*WAf«^  ibtti  ^k  is  a  more  frequent  cause  than  is  generally  supposed. 
IHitiHiMMftv  instaDces  elicited  a  liistory  of  cerebral  traumata  that  has  1x3 
«glipt^  mmttfeoked  by  the  family, 

Ai^  nfctffitiuo  in  the  nasal  bones  may  extend  to  tlie  brain  thmugh 
4iMfilMt  yJbl^of  the  ethmoid,  anil  it  is  [jossibly  in  this  way  that  the 
^  iMIMkligilit  mri^*'  that  follow  pertussis, 

liv<p  meningitis  has  been  known  to  follow  erysipelas  and 


1^  ^jUltnuioa  fWim  other  viscera  or  passage  of  the  infection  thrutrgs^ 

I  or  blood-vessels  are  to  be  explained  the  eiuses  of  suppurativ-^ 

i  ftlhivring  croupous  pneumonia,  suppurative  pleurisy,  ulcerativ — "^ 

l^nBUiia,  septicemia,  aeutc  articular   rheumatism,  small-py^^ 

,  d(vaMiiletn>  and  typhus. 

Anatomy. — In  the  infectious  cases  meningitis  is  niore^ 

^ybrw<l«w\^  whilst  in  those  from  aiim!  and  nasid  disease  it  is  mainly  along  ^ 

^  W^ «mA  faitet'ul  aspirts  of  the  brain.     In  the  slighter  degrees  the  pia 

^M^\  W  immi  to  l>e  cougesttxl,  with  slight  streaks  of  purulent  matter  dot- 

I^M"  i(t,  kwyi  in  «  more  markiMl  dcgix^*  there  is  a  thorougfi  infikmtion  of 

^HgM* ^  1^^  ^'^^^*''^  tnatting  down  the  pia  to  the  coitex,  and  varving  in 

l^lut' ()tvM  Ik  ^4\^^ly  yellow  to  a  green isli  yellow.     Beneath  these  plaet^s  of 

^liJ|l¥<iliMiltW^'^^'^*^*l^*^*^"**  ^^'"1  ^^^  found  repressed,  flattened,  and  iseluemic.  ^ 

^l^lUm^^  ilifittmtion  are  greatest  along  the  course  of  the  blood-vessels, 

¥^  MMMIImi  f£enerally  passes  along  the  choroid  plexus  into  the  ventricles, 

^  ^4^^  iW  «iiHHint  of  cerebro-spinal  fluid  is  usually  increased.     In  the 

!iibnines  are  tough,  thick,  adliereut  to  one  another  and 

,    ,^  ily  leading  to  atropliy  of  the  latter.     Ily  micixjseopical 

xm?i^^^  micro-oi'ganisms  i^an  be  found  in  these  eases,  and  these 

examiried  by  cultures  and   inoculations,  and  by  ino<:'U^ 

^lure.     lietter  lias  recently  eulJected  t^\'eDty-iive  cases  of 


I 
J 


^ 


CEKEBnAT^    PAr.SIER   AND  SUPPUT^ATIVE   MENINGITIS.  491 

Via  own  and  fbrty-five  observations  of  other  autlioi-s.     In   liis  own  cobles 

^\x  p^pecies  of  miero-organijrms  were  fotind, — In  eiw;]jhvn   (>neimH)c*(X'ci»  in 

f^>iir  a  streptiX'Ofvus  pyogenes,  in  two  a  niiemhe  ivsemliling  the  iiitraix'llu- 

litr  diplocowus  of  Weiehsellmum,  in  one  a  shoit  bacillus  of  great  mobility 

piXTSfntiii^  most  of  the  ehavacteristies  of  the  typhoid   bar'illus,   in   one  a 

wiic^mlie  very  mudi  like  the  pnenmo-bacillns  of  Friedlander,  and  in  one 

'^rtaiii  nnknown  iMietlli  that  were  xevy  delieate  and  flexible.     The  olj>serva- 

''f>n!4  in  torty-five  easoi?  eoIleete<l  l>v  Netter  of  other  observei-s  tallied  \n  the 

^^,10  with  his  own.     Netter  is  als**  inclined  to  k^lieve  that  there  is  a  dii!er- 

Pr*«:?e  in  the  exudation  aceording  to  the  miero-organisni  eansing  it.     He 

*t^smt»'S  that  the  exudation  in  which  the  pnenmoetx'ei  are  found  is  ahnost 

fl'  'v^ays  very  viseons  ami  ^re^^'nish,  and  that  the  menin^j^ilis  frecinc-ntly  eoin- 

t'*«i<^  witli  uleerative  endorarditis,  ah  hough  it  would  seem  that  the  affection 

'^         relatively  a  benign  one.     In   the  eases  in  whit'h   the  streptcKJOCcns  was 

fc^«. ind  the  exudation  was  less  adherent  and  was  of  a  sero]>urnleut  nature, 

\\~^  :»ile  in  the  eases  eontaiuinsf  the  bacillus  of  Friedlander  the  exudation  was 

i^e^Mniarkably  visc^ins  and  thick. 

Symptomatologry,^ — The  symptoms  of  sni>pnmtrve  meningitis  are 
d^t^Tirium,  helx^nde  or  cHjnia,  l^ever,  convidsioiis,  iniiscular  twitch iiigs, 
l^-^^^sidaehe,  jiaralysis,  and  optic  neuritis. 

Delirium,  helietnde  or  coma,  museiilar  twitehings,  and  convulsions 
general  symptoms  which  are  found  in  many  eei*el>iTiI  affect  ions,  and 
l^-^^ve  nothing  pathognomonic  about  them  in  this  sjMvial  form  of  meningitis. 
The  fever  generally  mnges  between  39,5^  and  40*^  C. 
Headache  is  usually  a  constant  symptom,  generally  intermitting  to  some 
tent. 

Pamlysis  is,  as  a  ndc,  in  the  form  of  hemiph^ia,  although,  of  course, 

is  may  vary. 

Optic  neuritis  is  a  symptom  of  consideml>Ie  value  wtien  it  is  present, 

*^^it  it  is  not  generally  observed  until  the  ctise  has  lasted  for  some  time,  and 

*^    is  often  absent.     It  indicates,  however,  simply  an  intmeranial  lesion,  and 

t^^^ljs  nothing  of  the  ehaim-ter  of  the  lesion. 

Itetraction  of  the  hi^ad  is  generally  observed,  anrl  tliciv  may  even   l>e 
Ol>isthotouus, 

Leieer  degrees  of  snpjjurative  meningitis,  ps]>ecially  in  cases  of  ear- 
^■■"Wible,  may  commence  insidiously  with  slight  hca<lathe,  sleeplessness,  and 
"♦^vincsfe,  and  |>ass  gradually  into  the  nK>re  pronouncixl  symjrtoms  of  the 
**»^nse.  In  other  cases  headache,  mine  mental  <H>nfiision,  and  dizziness 
'^'^y  occur  in  children  with  sujijuniitivc  ear-tronl>h_\  last  for  si^veml  days, 
•iid  be  entirely  ix'lieved  by  the  disjrt*harge  externally  of  pus  ihnn  the  dis- 
®^8«?d  <?ar. 

Diagnosis. — ^The  diagnosis  of  a  snppumtive  meningitis  cannot  b<.'  made 
y  tlie  wrebral  symptoms  alone,  but  must  always  dcjieud  ujwn  the  cerebral 
'^^ijitomsand  the  |n\*senceof  those  causes  which  are  most  likely  in  give  rise 
'  tJiifl  variety  of  meningitis.     When  symptoms  of  meningitis  follow  trauma 
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or  insolatioij  in  a  rh'iU,  it  is  prolMihle  that  the  uuiiiiigitis  is  of  a  siippui^ 
tlvt*  variety,  (.'ari'tiil  ixaniiiiatiuii  sluMild  alvvay>*  Im.-  made,  ii)  any  doulrtJir 
i'tmtj  of  liie  earn,  the  imsti'ilB,  the  h^art,  and  die  lun^h,  ai»d  iutjuiry  h\\mt 
also  be  made  as  to  whether  the  eliild  lias  had  a  recent  pertussis,  cruu|*nj 
jmeimioniaj  purulent  pleuriKV,  idrcrative  endorardltis,  pyteniia,  acute  artini 

lar  rlu'iinmlisJii,  Hinall-pox,  jsi-arlatiua,  dysentery,  or  typhus.     The  liiflet ^- 

eutial  diagnosis  i^  to  be  made  from  eeivbro-spinal  mL*ijingitib,  typhoid  tevti 
and  tuhereuhir  meningitis, 

Frtim  ceruhro-spinal  mc  ningitis  the  ditfermtiation  ift  u.^nally  matle  l> 
the  known  epidemic  or  sporadie  .spread  of  the  hitter  di>K?ase, 

From  tuljercidar  meningitis  the  dilferentiatiun  can  !je  made  by  theab 
sence  of  a  tnliereukms  liistory  in  the  child  or  in  the  family. 

Fixjm  typlioid  (ever  the  diagnosis  may  \ye  somi times  exti'emely  difficnl 
unless  tlii*  entane<ms  or  enteric  symptoms  aiT  present,  or  until  sufficiei 
time  lias  elajjstd  to  observe  the  mnge  of  lem|H*ratiirc.  « 

Prog-nosis. — ^Tlie  prognosis  of  the  unronijJiiattd  i-ases  of  suppurativa 
meningitis  is  usually  fair,  but  it  is  extremely  uncertain  in  those  vBse&  whie 
folh*w  middlt*-eiir  or  nasal  dist^asc,  or  ^v'llen  it  eumes  by  metastasis  fmi 
other  visc^em*  In  such  eases  not  only  is  tlie  danger  to  life  great,  but  the 
is  alst^  a  still  givater  danger  of  some  cerebnd  or  motor  defect  lieiug  fc 
behind. 

Treatment. — The  ti'eatment  of  suppurative  meningitis  will  vary  great!* 
aecxiiding  to  the  cause.  If  there  l>e  disease  ot^  the  ear  or  its  ap|>endagr 
any  pent-up  pus  should  Im?  promptly  removed  by  o|K»mtive  p!XK*edui*e.  1 
theiT  he  caries  of  tlie  nasal  bdiics  that  can  Ije  removed^  this  renic^val  slioiil 
he  done  promptly  ;  but  i:vi  ii  then  tlie  treatment  vf  the  meningitis  itself 
a  uuitter  of  great  imjxntanee. 

Tlic  fluid  exti-act  of  ergot  is  an  invaltiable  remedy,  and  should  lie  give 
in  doses  of  frcan  iive  mininis  to  a  tlra(*lim  every  three  or  lour  lioui^ 

If  tlie  meningitis  is  brougtu  under  treatment  at  an  early  {>eriod,  a  fcv*^ 
lai*ge  doses  of  quinine  will  often  jirove  of  serviee, — fmm  two  to  ten  grain? 
aet^ntli ng  to  the  age  of  tlie  ehiUh     But  I  have  never  been  able  to  sati^t) 
myself  that  quinine  was  of  any  service  after  the  early  stages,  except  as 
tonic. 

The  sul|)hide  of  ttUeium  lias  sometimes  scanned  to  me  to  be  of  ti^»  itr 
doses  of  from  one-twentieth  ti*  one-tenth  of  a  grain  every  hour  for  a  da; 
or  two. 

Cold  applications  to  tlie  bend  will  give  relief  to  the  child  and  calm  tb 
restU-ssness,  whii-h  latter  may  also  l>e  relievnl,  if  nei-essarv,  by  tK^'asionat 
doses  of  tlie  bromides,  Inunetions  of  meiieury,  usually  of  the  uiiguentno^ 
liydraigyri,  are  tiniL^lionoreil,  although  I  have  never  satisfied  myself  thaF 
they  were  oi*  any  cs|K'cial  use. 


t. 
It 
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CEREBRAI.  ABSCESa 

Dafinitiozi. — Cerebral  abfK'ess  is  the  result  of  suppurative  eticeplialitift. 
Stiology. — The  eatii^cs  of  abscesses  ai-e  trauraata,  caries  of  the  rranial 
i,  I5ir-cli.'?ease,  na.^al  disease,  iotracmnial  tumors,  extensioD  from  other 
iiw ;  and  they  may  oeeur  without  komvn  eaiise, 

Tmninata  are  insidious  causes  of  eerebnil  ahscesj?^  beeaui^e  the  ahsot^s 
not  infni|uently  follows  the  trauum  after  soTue  Ifogth  of  time,  and  without 
the  irit**r\*ention!  of  marke<l  ?$yn)ptouis. 

Caries  of  the  emnial  boues,  esjxx-ially  of  the  petmus  ]>orlion  of  the 
f«fii|ional  bone,  is  a  frequent  cause,  n^(^re  c»?peciully  iu  eonjuuetion  with 
«mr-4^1rsease. 

Nasal  earies  may  cause  abscess,  and   nasal  pt^typi  have  jM'uet rated  the 
emiiiul  levity  and  claused  disease  of  the  frontal  Ii^Im'. 
^^         M'hen   intracniuial   tiuuors  cause  abscess,   tlic   latter  is  always   iu   the 
^■ittiiTkcdiate  neighborhood. 

^H  (irt^bral  abs<'css  has  liceu  obsprved  in  (Miujunetiou  with  purulent  lesions 
^Bir  «»th(»r  orgiiiis,  snrli  as  Imruehitis,  pulmonary  gaii^reue,  euipyenia,  ulcer- 
^^priv(*eiidoriirditis,  puerjieral  fcv'er,  typhus,  variola,  scarlatina,  measles. 
^V  Symptomatology. — The  symptoms  of  *'crcl»ral  abscess  arc  usually  at 
^m^W  vent*  \^igue.  The  child  nmy  comphiin  and  be  fretful,  manifestin»jj  a 
dcin-idwi  malaise,  or  there  may  be  positive  lu?adachc,  siunetimes  very  marked. 
TTlif^' vai^ue  symptoms  usually  give  placf  to  delirium,  which  is  slirrht  and 
■  tmtermittent,  or  they  may  l)e  sueceedtHl  by  heijctude  and  coma.  The  tcm- 
|i:»»^*^ture  is  somewhat  elevated,  generally  ranging  frtnu  Dl)°  to  101*^  F., 
^■N^lilom  above  this ;  but  in  many  castas  thei'c  is  no  rise  of  temjK'rature  at  all, 
^^^^V>nvulsiims  generally  otrnr.  Ilmdacbe  is  almost  invariabli',  with  vcrtig<i. 
^^inally,  paralysis,  hebetude,  and  coma  a]>pctxr.  Tlie  syniptums,  in  a  wonl, 
^«T  Bocli  as  to  indicate  the  presence  of  some  slowly  but  steadily  progressive 
^^is^bral  lesion,  and  the  individual  symptoms  will  vary  accoixling  to  the 
^<)rtinn  of  the  intracranial  oi'gan  affected. 

Pathologry^ — ^Cerebral  abscess  is  the  itsuU  of  a  localized  cncf^pbalitis 
^wriing  to  the  format  run  of  )njs.     It  may  be  witli  or  without  a  limiting 
membmne.     It  may,  of  course,  cause  sc*cu  n  da  ry  oh  an  gcs  in  the  surrounding 
««Hml  iL^ne.     It  is  generally  simple,  ex(?^^pt  in  the  pyypmie  cases. 

Diagnosis. — Tlie  diagnosis  of  a  (^i^bral  aliscess  is  made  by  the  gradual 
"•W't  of  tlie  symptoms,  the  variability  of  them,  the  presence  of  aural  or 
^sa!  {lii*ease,  or  the  history  of  some  one  of  the  suppurative  or  iufeciious 
tftitions  entimerated  of  which  eercbral  abscess  may  be  a  sequel.  The  dif- 
frreniial  diagnosis  will  l>e  from  meningitis  or  t^rebral  tumor, 

Tul)ercutar  meningitis  is  a  clirouic  atfettiou  fK-curring  in  a  child  either 
Knvmally  afHicttsl  with  tuberculosis  or  here<litarily  predisposed  to  it,  Cer- 
Hiro-iipinal  meningitis  has  not  the  insidious  and  gradual  cMisct  of  accn^bral 
tlm-^^  and  in  it  the  retraction  of  the  head,  the  iTtraeted  alKlom^'i*    ^he 
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(itehe  cMhntk^  aiul  the  known  piM?valont"e  of  tlie  diKoa'^:'  are  factors  tl 
are  al)scnt  iu  eerehra!  aliecess.  Tlio  diagnosis  IxHwecn  eerebml  ab&ct!^^  a 
*^iil>|>iimtive  meningitis  is  not  always  possible,  as  they  ai'e  often  pres< 
together  and  proceed  iVoni  the  same  eaiiscs* 

Cerebral  tiinK*rs  in  the  eliild  are  usually  ehronie,  and  in  them  tlieiv 
often  an  t^ptic  neuritis,  which  is  absent  in  the  case  of  abscess. 

In  many  instaners  it  will  be  po,s.sible  to  make  use  of  tlie  eei'ebml  the 
monieters  to  the  nst^  of  which  I  calhMl  attention  some  twelve  years  ago.  Bi 
it  must  be  remenibertM^I  that  chiuiges  of  from  tliR^e  to  five  degrees  are  iiece 
sary  to  indlciitc  aiiythinLi;  ahn«irtnnl,  and  that  the  slight  changes  i>f  axilki 
and  rectal  therniomct ry  are  ustOess. 

ProgrnoBis. — The  prognosis  of  t^'rebral  abscess  is  veiy  grave.  T 
tendency  to  recovery  idi<)|mtliically  is  slight,  and  this  should  never  be  reli 
upon  to  the  exclusion  of  an  operation. 

Treatment. — Tlie  treatment  of  a  (}erebnil  al)seess  should  lie  by  mea 
of  an  opemtion  as  soon  as  the  drtxgnosis  is  made.  The  localization  of 
is  to  lie  by  anatomical  data  tliat  are  referred  to  elsewhere  in  this  C 
clopaxlia.  Although  donl>t  has  been  ex|>resst^l  as  to  whether  an  abso 
can  be  Iwalized  by  localizing  symptoms  alone^  I  have  made  two  suceess: 
diagnosc^s  of  abscess  of  the  centrum  ovale,  and  Von  Bergman n  has  be 
still  more  fortiuiate  in  locating  an  ahstx^'ss  in  the  temporal  lobe.  Paio 
seldom  of  locidizing  value,  aUhougli  in  some  instances,  where  the  c*onscici> 
m^ss  of  the  child  is  sufficiently  retained^  it  may  be  fonnd  tliat  {M^rcussi 
upon  the  skull  will  indicate  the  location  by  the  jmin  that  it  gives;  I 
I  must  confess  that  I  should  hesitate  to  follow  this  indication  unless  it  co 
cidt^l  with  other  symptoms  of  localizing  valne,  I  have,  however,  kno 
of  this  latter  conjunction  in  several  instances.  Moreover,  my  clini 
therniometei's  will  often  he  fonnd  of  great  valne  iu  the  hiealiziug  prow 
Operations  have  been  done  with  great  success  for  the  relief  of  alisci 
and  eveiy"  ease  should  be  operated  upnn,  Von  Bergmann's  ease  of  cereb 
abscess  was  cui-etl  by  an  oj>e ration,  although  the  patient  had  sutfei^ed 
fifteen  yeai-s  from  a  purulent  discharge  from  the  right  ear. 
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By  WILLIAM    BKOADDUS   PKLTCMAED,  M.D. 


SiTDonymes. — Disseniinated  s(*lt4'osi8.  Insular  s<.'lemsiH,  Fck^I  sclerosis, 
t-Hnrcot*&  disease;  German,  H e  1x1-8 k  1  erose  ;  French,  Sclerose  en  plaque? 
'  i^k^miti6cs*g§n6r&l  isfes. 

The  sclerotic  patcties  may  I*e  in  the  brain  or  in  the  cfjrd  or  (as  is  iLsiial) 
'**  both,  giving  origin  to  the  iinnwcssarv  and  cnndiei^ome  distinction  of  a 
'^*c^*\'l>ml,  a  spinal,  and  a  cerebro-spinal  type. 

History- — To  Cruveilhier'  lx4on*::s  tlic  cii^lit  of  having  fir^t  called 
•^^•ntion  to  the  prt»sence  of  |)atholon^ical  patelies  of  R-lero.s^  tissue  dis- 
^^^««itiatcd  here  and  there  tlirough  the  brain  and  f?pinal  coi-d,  tliough  he 
^^Cif^  licit  appear  to  have  rc^nlefl  them  as  being  diat^nostic  of  any  specral 
^nn»tom -group  observed  during  life.  Subsequently  many  facts  of  grcjiter 
^\tm  im]Kjrtauce  were  addtM:!  to  our  knowlalge  of  the  siguificanee  of  these 
sltnitic  patches  or  plaques  by  observei's  in  Ix»tli  the  Freufli  and  tlie  Ger- 
i\\  school*  The  disease,  however,  with  which  they  wen*  fnially  fouud  to 
•*«  fiwentially  related  as  an  integral  part  is  f>eeuliarly  associated  with  the 
imm«»  of  Charcot,  It  is  to  his  genius  that  we  owe  the  establislunent  of 
^  fi}'mptom-group  diagnostic  of  the  aflection.  The  fact  that  erratic  or 
•typii^il  cases  have  bcM>n  observed  in  which  some  of  tlie  symptoms  designated 
Vv  Cbftn«)t  as  pathognomonic  liave  been  nott^i  as  absent,  does  not  lessen  in 
*"y  appR^riablc  degree  the  credit  which  must  be  conceded  to  him  of  having 
W  rhc  first  (1864)  to  map  out  with  any  distinctness  the  clinical  signs  by 
^Mch  could  be  determined  the  presence  of  niuhiple  sclerosis.  Charcot, 
tlniwevcr,  did  not  himself  at  first  recognize  the  disease  as  existing  Ix'fore 
<l»»lt  life,  although  in  a  later  e<litiou  of  his  **  Lessons"  he  calls  attention  to 
thf  fact,  already  noted  by  several  oljservci's,  that  the  disease  might  occur  in 
'"UiifNKi  or  even  in  infancy.  He  quotes  two  examples  of  his  own,  as 
^'H  n8  ihe  now  somewhat  famous  ca«*e  of  H<xlcmaker  observed  at  Erb's 
dioic.*  This  ca^,  that  of  a  boy  who  developed  ttie  disease  at  seven  yt^rs 
of  age,  dying  at  fourteen,  is  one  of  the  earliest-reeoi*ded  ejcamples  of  the 
•flittidn  uocurring  in  childhood, 

*  Atlas  de  i'Analumie* 
'  Cunwoll,  Tuc'ivki  Vul|)iioi,  ioid  uilx'i^, 

*  Deut>cba&  Aix:hiv  Air  Klitt.  Med.,  ia7{«,  Bd.  xxiii. 
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IiK'linliii^  the  paper  of  HiHlrniakor,  there  have  api>eared  up  to  thi 
presuot  titiie,  so  fjir  as  I   liiive   berti  iililr  to  dett^rniiue  tVoin  an  extend 
though  by  no  means  exhanstive  sean-h  throiig:h  tlje  literature  of  the  subje 
rt^port,sof  more  than  fit\v  cases,  ranging  in  age  from   fVnirteen  mouths 
foui'twn  and  a  half  years/  puUished   in  the  jouniub  of  Franet%  Great 
Britain,  aiitl  Germany.     It  h  upon  a  r&^tim^  of  the  faets  noted  in  tliis  »eri«i 
of  antlientie  eases  that  I  shall  hiLse  tlie  following  deseriptiou  of  the  diseaaf! 
as  it  oreiii^  in  diihlhixid.*  I 

Clmical  History.— Tlie  disease  may  l>egiu  with  symptoms  stnetljii 
cerehral  in  origin^  or  they  may  he  referahle  to  tlie  si)inal  etiitl  oiity.  StKJtiei 
or  later,  however,  it  Ix-comes  evident  that  the  moi'biil  p»HKx?ss  is  not  limitec 
to  either  system,  and,  as  a  eonsd^rpienee,  it  is  no  longer  ooiisidered  eithel 
ne(^essary  or  advisable  to  distinguish  tlie  two  tyjx's.  This  is  true  of  th-j 
disease  as  it  oeeni^  in  adults,  and  the  fact  is  still  more  eonspicuons  in  fhill 
dren.  The  ernitie  tendent-y  to  seleet  tm-i  of  degeneration  liere  and  therd 
at  any  part  of  tlie  nervous  axis,  gives  rise  necessarily,  and  as  might  be  exa 
|iected,  to  niueli  t!iat  is  c*jnfus!ng  in  the  sympt(jnialoh>gy,  and  it  may  id 
safely  stattJ  that  no  singh^  symptom  fias  yet  been  ol>served  wliieli  is  pathos 
nomonie.  As  descril>ed  by  Chaivot,  tliere  are  two  modes  of  onset, — oiri 
slow  and  insidious,  vn^rtigo,  hmdaehe,  vague  ninseular  weakness,  with  ht 
eooRliuatJon  and  tn^'mor,  l>eing  the  symptoms  fii^t  ol>served ;  in  the  ulh<d 
form,  sudden  in  onset,  the  tremor,  weakness,  and  ataxia  date  from  a  ei>ri 
vulsinn  or  a|>opleetiform  soizurc  :  suhse<piently,  in  lK»th  instanees,  o<ndd 
symptoms,  sueji  as  third-  and  sixth-nerve  jiansis,  opt ie- nerve  atrophy,  aim 
nystagmus,  dtrfeets  of  articulate  sppech,  mental  weakness,  smsory  disturtS 
anet»s,  and  ajntractures,  oeenr,  and  tlie  diagnosis  is  eomph  te. 

By  far  the  most  rommou  nnxle  of  onset  in  ehildnni  is  the  sudtlen  ul 
i-ajnd  form,'  The  child  is  notii-cd  afler  a  falh  a  bhiw  on  the  hea<l,  m 
shock  fmm  siuhliMi  fright,  or  perhaps  withont  any  aj>[)arent  enn.sc,  to  trem^ 
We.  The  tri'mor  may  suetM^ed  a  convulsion,  quite  a  r^nninon  initial  svrnp 
torn  of  the  disease  in  ehihlhiKrtl,  The  gait  is  usually  affectetl  early  also 
the  patient,  if  he  has  learnetl  to  walk,  moving  more  clumsily  or  staggering 
Them  may  be  ctjineidently  a  strabismus,  or,  if  tlie  child  is  old  enough  n 


1  Pullok  bus  publij^hed  tlut  results  of  an  autop^iy  showing  typical  ]eston«  which 
congenitil,  Arvhiv  fiir  P?jyehian"ii*  tind  N(*rvcnkmiikheaen,  Bd.  xii.  S.  157. 

*  Thife  series  includest  amofiij  oIIumSt  nmi'iei'n  ciises  ijUiulatn<]  liy  TTncfpr  (/*T'el>or  Multij 
enselftjrmige  Sklerose  in  Kind."  18S71 ;  LpuIk'  (ont*  t'jtse),  II>e»U5:chcs  Archlv  fur  Klin.  Mcdj 
1870;  Chanrot  (two  cssos),  '*■  Lemons  s-iir  U-»  Miiltidios  du  Syst^nie  Nerveux"  {hist  edUionn 
St<ilrr,  Tun  Cimp,  tind  RinitH  and  Baiihe/  {ono  cjho  facli),  included  In  JaccNuid  $  iMbld 
"TniitL*  de  rjitli<)Iot;ii^  iiUirne,"  vi>L  i.  p.  207,  1S77  ;  IVltzut*iis  (onv  cm^m*),  Arcbiv  I 
P>yflniil.  u.  NorviMik.,  lid.  xvi.  S.  6!>ft;  Dnniim  md  (nne  mv^)^  London  Lanent.  1881 
Westplnd  \twr»  ciise-),  Charit/'  Annalcn,  Ud.  cxiii.  S.  4'*0,  1?^H7 ,  ond  Iwi-nty-ono  phvH 
tabubiied  by  Mnncorvn,  in  dud  hit;  four  of  Iiis  own,  Jahrbuch  f,  Kindt-rbeilk,  u.  Psycbiiitii 
Bd,  xxviii.  H.  2,  1888.  *  | 

*  The  sudden  onset  nniy  be  reliitivdy  nnicb  Jess^  no-e  hi  tbo  ndiiH  if,  us  Oppenbeini  hq 
eii^g^ti'd,  ti  largo  praportion  of  tbc  ndult  eu^£*  dute  from  cbildbood* 
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jio€ice  It,  a  diplopia  may  l>e  mentioned.  Heacladie  antl  vertiginous  sensa- 
(f  *::»iif^  are  not  iufrt*<[ueiit,  and  would  ]>erliaps  fignrp  more  pmmiitontly  amunt^ 
Itm^^  iDitUl  symptoms  if  the  ixjwers  of  ohservatiou  and  cxprej^diou  vvoix;  less 
lited  in  early  life.  Nystagmus  may  be  associated  with  trt^mor  of  the 
e2^^x:remittei3  a*i  an  early  Msymptoin,  thou«;h,  as  a  nile,  it  devdcjps  later  in  the 
di  :^i«ise.  The  same  is  true  of  speeeh-defe<"ts^  unless  there  should  be  a 
px*imary  focus  of  discuse  in  tlie  medulla.  Mental  weakness*  eontraetnrcs, 
irm  ^.Btictilar  wasting,  and  artnal  pamly.sis  of  the  extremities  are  late  symptoms. 
O  j.^tic  atmphy,  not  very  fVequontly  oliserved,  may  appar  at  any  peri<^, 
t!m  <:>ugli  usually  at  an  arlvanced  staj^f*  nf  tire  afTirtirni.  The  exaggeration  of 
time:?  reflexes,  whieh  depends  ujion  tlie  location  of  the  k^ioii,  is  an  early 
s>- «ni))tom  in  some  eases,  atid  may  Ivc  a.sso<'iated  with  au  aukle-eloinis.  The 
fc:»l  losvin;^  c:^s.?s  arc  cited  as  typieal  in  se'%'cml  respects  of  tlie  disease  as  it 
a't^cct^  cliildreu  : 


Ouft  /.—(Reported  by  Wilsm.)^     Annie  S.     PnreTiLs  healthy.     ChiUl  born  at  fuU 

le^:«-»Ta;  natuml  labor.     Hcjilthy  until  four  nionths  oM^  wln^n  it  devHoped  pertussis,  lasting 

se?^'<n  motitli>.     During  pertui>.*is  Ihe  child  hnd  an  ntUrk  of  convulsions^  followed  hy  in- 

t^s-^ii)  nmbismus  afliecting  the  left  eye,  whit'h  remained  ihrce  tnontbs.     Then?  was  no  re- 

ta^  »Tj  of  eonvulfiions^  and  the  child  made  a  cumplHtc  re<'overy  and  I'onmined  well  until  one 

j^«^aiT  old.     At  thiit  time  i^he  vvji.^  btidly  frii:hti*ni'd  by  a  dtaid  giKx^^e  thnnvn  nt  her.     The 

l^^^hl  was  folhiweit  by  a  convulsion,  whiuli  left  hor  qnite  feeble  for  fronie  lime.     At  the 

»^r«"*'f  five  yours  ^he  wns  com«i5dt^ivd  w^ll  and  heHlthy.     She  attended  schwjl  and  learned 

r»  ***di}y.  i-utferioij;  from  no  illness  muil  her  jifivcnth  year,  when  *he  began  to  complain  of 

li  i  >^.y  Mtlnck.^  and  diplopia.     At  this  time  the  inteiTiu!  s^trabisniug  *>f  ihe  h^ft  eye  vft\»  «e;ain 

a#:>t.it*d,  though  in  six  weeks,  durin^^  which  th*»  child  wns  uiitler  dispensary  treatmenti  the 

f^i-^bUmu"^  di«uppefired   and   the  general  condition   improved-     Improvement  continued 

•►^x^ulont'  month,  when  ^ho  devehiped  a  tremor  of  the  lower  limbs  and  hec^an  to  lose  con- 

l-r^^lover  tlj^m,     Wnlkingf  became  mon:^  and  more  ditRcult,  her  legs  giving  way  tinder  her, 

^"^sgHit  stii«:i^*rjni;  like  that  of  one  intoxicated^  until  j^he  fiiitilly  lo>t  nil  control  over  her 

'•^'^'^'vr  liml»>,  becoming  minbh»  to  wiilk  at  all  in  about  twelve  nKnUhn.     During  thi«  period 

•^•??n>*iuidly  la*t  tlesht  nnd  the  tremors  incrcji^ed. 

H<?r condition  on  examination  at  this  time — drcide*l  ^ymptonis  of  the  diacase  having 
^^^st-n  pre^nt  about  one  year  and  a  lialf^wa.^  a.^  follows  :  Blank  expres-^ion  ;  double  inlemal 
»t*^lj*mu*,  diphipia,  *i|i*;ht  dihit^itiou  of  pupil;*;  extreme  emaciatinn.  J^ensibility  intact, 
**«4t  «hnoe3t  complete  losii  of  power  in  lower  limbs^  left  mure  *o  than  right.  Can  move 
***<»aDt1  ankle  freely,  but  cannot  flex  or  extend  the  limb,  nor  can  »he  raise  it.  Attempts 
**»  iTMJve  the  limb  hring  on  rhythmical  Bhaking.  Haiid-gntsp  go^id  and  ef|ual.  Tongue 
•^wttd  with  undulatory  tremor.  On  assuming  u  ^itting  posture  in  bed  the  body  is  vinlently 
^^^'^fc^  from  j-ide  to  side,  and  {latient  nm-t  be  laid  down  at  once.  Hori^^onlal  nystagmus  h 
f'^'^^'ni.  Voice  clear  and  di-tinct  nsuolly ;  at  tinies  j=p<^ech  s-lurretl  Sylhihles  are  ennn- 
•***fMj  f lowly.  Replies  intelligently  io  que^tioti^,  and  di>phiy<  no  nhnonnal  em<'ti<inal 
^'^'^*'<'nc)t*«  Ti-emf>r  of  hands;  j^tendies  one  hand  with  the  othtr  in  eating  or  writing; 
^'^^itl  writing  chamctenstic.     Temperatuni  tm^uently  subnormal. 

fVtite  II. — Thomas  F.,  ag*  d  ♦•ight  y«^ars  and  nine  months  fone  of  two  brfHlicrs  affected 

•*H  the  «ime  d  J  *eas«,  reported  by  Presehfeld).'     Father  and  mother  healthy;  two  other 

~   ''IdiTTit  fl(r^  two  and  four  and  a  half  years,  healthy.     Patient  well  until  fourteen  months 

*^»   %fht*n  he  had  two  convulsions,  followed  by  trf-'iiihling  of  the  eyebalU  nnd  limlij*  and 

^^^i^nl  weakness.     After  this  sudden  onset  the  case  progressed  steadily  and  without  any 


Tat,  IV,— 32 


1  British  Medical  Journal,  November  25,  1876. 
*  Medical  Times  and  Gaxette^  February  9,  1878. 
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of  noticeable  durati< 


to  the  time  of  his  Gxamintitioii  nt  the 


rem  lesions 
years. 

Condition  on  exannimVum,  tbi'  diseti^e  having  been  esUblUhed  6even  yean;, — Bod 
well  nourished  mid  limbs  well  develnpetl,  but  cannot  walk  or  stjind.  Aitenjpt«  to  mot 
caase  li-^nuir  uf  t.*otirtt  tuxij;  Face  vacant,  stiirin^;  li*wor  lip  l^ir^o  und  dfp*.'nd«'nL  Tisii 
good^  fundus  normul,  nyi>tagmus  constant,  pupils  normal.  Intelligence  markedly  impciirq 
dull-  speech  slow  and  scujitiing,  unitble  to  pronomiee  eertjiin  letters,— n, ^<7,  ^^  */.  Butl| 
paralysis  quile  iimrktHi.  Moliiliiy  of  tongue  much  impaired,  though  not  atrophied.  Sali^ 
constantly  diibying,  and  dltfit-ulty  in  swallowing.  Uvula  nomml.  When  he  drink«,  tj 
head  shukea  violently.  There  U  no  tremor  of  the  head  when  at  r«ist,  though  nyfitagni 
IB  constant.  Upper  extremities  pan'tic,  and  movements  nre  ncoonipamed  with  tretnt 
There  is  no  atn>|itiy,  but  tho  arm*  fetd  tlabby.  There  are  no  contractun.^  i»f  the  upg 
extremitiesj  and  there  \$  no  wrifet-<doiiitii.  The  lower  extremities  are  much  raor«3  peiret^ 
the  patient  being  unjible  to  ?tiind  or  widk.  The  feet  are  extended  and  begin  to  $h« 
contnietures.  Ankle-clonu^s  h  preitent,  and  knee-jerks  are  exaggerated*  The  functions 
the  bladder  and  rectum  are  normal.  Sensibility  is  intact,  and  the  electric  reactions  i 
unimpaired.  i 

Case  IIL — Mrs.  M.j  aged  twenty-six,'  Her  gmndfkther  died  quite  suddenly  in  bf 
Father  died  in  a  tit,  thirteen  yeans  ago,  aged  thirty-eight.  He  hiul  flt4  (epileptic)  fur  i 
years  previous  to  death ^  nnd  was  paralyzed  during  last  five  years  of  life,  Paralysia  ^ 
eurred  Buddenly  while  pntieiit  was  in  hed^  and  was  diplegie  in  distribution,  involving  b* 
upper  and  hulh  lower  exti^-mitie*.  Mu*eles  of  face  not  aflected^  and  speech  nonid 
Dot^s  not  remember  iis  to  presence  or  absence  of  n^ctid  or  vesical  eymptonis.  The  patie« 
mother  diwi  of  Uright  s  disetiiie.  Both  puitsntB  dmnk  betivily.  The  patient  is  the  ol<M 
of  eight  children,  li\*e  t>f  whom  are  living.  One  child  died  in  convulsions^  aged  two  diri 
anLither  front  convulsion*  at  the  age  of  two  months,  and  a  third  from  spinal  meniii(jiti« 
the  age  of  eight  yeara.  The  other  living  children  are  free  from  nervous  trouble.  4 
patient  hud  measles,  scarlet  fever,  Hnd  pneumonia  in  early  childhood^  but  was  free  fH 
nervous  trouble  until  eic^ht  yetifs  old.  At  that  age  she  was  kicked  on  the  Imck  of  the  h# 
by  a  horscy  being  knot-ked  down  and  rendered  tenipontrily  senseless.  ,She  does  not  reraeS 
berher  subsequent  condition  distinctly,  but  has  been  UAd  that  for  some  time  at\er  the  inj0 
she  was  unable  to  wiilk^  and  ever  since  the  accident  *he  has  sudered  from  constant  h 
ache^  dizziness,  und  ireinblingi  and  lately  with  weakness  in  walking.  She  never  h 
convulsion. 

Condition  on  examiniitii^n. — The  woman  U  fairly  well  developed,  and  muscles  vi 
nourished  and  without  wiisting.  There  U  no  facial  or  cnmial  a*ymmetr)%  and  no  evide4 
of  fracture,  depre^N^ed  or  otherwise.  Cicatrices  of  old  suppurating  inlands  of  neck,  ancl 
very  otFensive  nasal  catarrh  (oxa*iia?%  suggjest  syphilis^  though  no  other  evidences  are  im 
found  and  the  patient  denies  jiersonal  infection,  Slie  ha<  been  married  foiu*  years,  but! 
no  children.  The  expn^ssion  is  heavy  nnrl  stupid,  nnd  putient  repi^e^ents  a  low  type  of  ' 
telUgenrej  thouirh  she  can  read  and  w*rite  and  is  fairly  intelliijjent  in  her  ivplies  to  qu<istiO» 
Both  pupils  are  diluted,  responding  very  »?luggiahly  to  light,  scarcely  ut  nil  in  aocommoi 
lion  to  distance.  There  is  no  ptosis  or  strabismus,  and  nystiigmus  is  absent,  though  i 
patient  state.'f  that  at  times,  under  excitement,  her  eyeballs  have  been  noticed  to  tremlS 
Vision  is  ordinarily  good,  though  she  is  frequently  annoyed  by  a  blurring,  amounting^ 
time?  to  a  complete  obliteration  of  a  part  of  the  field  of  vision.  There  is  no  heniianopi 
and  ophthiilmoscitpic  examination  fjiils  to  show  imy  atntphy  or  neuritis.  There  is  prefli 
a  coarse  general  tremor  aireetins;  all  the  extrr'niities,  the  head,  and  the  Imdy.  The  treat 
is  somewhat  ntore  intense  upon  the  right  side.  When  the  patient  lies  down  the  tre0 
disappears,  but  upon  a^isumi ng  the  erect  or  sitting  posture  it  Ix^gins  at  once,  starting  wj 
lateral  motions  of  the  head  and  atlecting  the  entire  upper  half  of  the  body.  There  is  ' 
tix^mor  of  the  leg?  except  on  extension,  although  In  the  hiinds  and  amis  it  is  oonstai^ 
present  unless  the  arms  are  held  by  another.    The  tremor  is  greatly  intensiHed  by  volunM 


*  Clinic  for  Mental  and  Nervous  Diseases  of  Prof.  L*  0.  Gray,  Polyclinic,  Kew  Yi 
City,  188^» 


jm.TrPLE  CEREBRO-SPINAti  SCLEROSIS. 


499 


rdrinkiniB;  wiitpror  eatin'^i  the  ii^Hh  cUUtentijij  at  times  agrainst  the  jjlass  or 

IJlli'-dlltftzif*t&.     8he  holds  one  hund  with  the  otlier  at  times  in  perfoniiitii;  finer  co- 

oniintlir  ntovementSi  on  account  of  the  jiliixic  tremor  which  is  prciseiit.     The  handwriting 

w fhimcterislic.     Th<?nf  fire  no  bulbar  symptoms,  and  Bpc-ech  is  only  slii^htly  aflecti'd,  the 

CTiuikittion  betog  ilower  than  normal,  hut  neither  syllubic  nor  scanning,    Th<?  most  notice- 

k  smtital  <lefi?ct  h  nt  an  nmne^ic  chjirficter,  the  memory  heim^  decidedly  poor  and  the 

tilion  conoentrniLNl  with  diflirulty.    In  the  lower  extremities  there  is  weiikne^?,  e.^jieeially 

lth<^  rijfht  \vgy  aet^»rdinij  to  the  i)ntient's  statement,  Bnd  the  riijbt-hiind  grasp  h  perceptibly 

fckerihftn  the  left.     There  is  no  drai^,  nor  is  there  any  peculiarity  in  gait  exc**pt  u  flight 

ring  or  swayinc:.     No  Romberg.     Both  knetvjt^rks  are  marketlly  exacfgemted,  and 

"wl  <^tially  so,      Th<?re  U   no  ankle-elonus.      There   are  no  parpp-'^theHij?,  and   Uietile, 

ulftT,  And  piiin  t/ense  are  intact.    Temperature  sense  not  tested.     Hhidder  and  rectum 

The  above  histories  bave  been  selwted  from  a  large  Diiiubcr  as  present- 
ing'symptom-groups  typical  of  tbe  dif^ease  to  the  degrei^  of  almost  elassienl 
pprimioii,  especially  in  Cases  I,  and  11.  The  propoition,  however,  in 
viiieh  &ueh  a  group  of  symptoms  will  Imj  observtMl  ]s  relatively  a  small  one  : 
*  much  larger  nurabcT  will  be  eneonnteretl  in  whieli  the  diaguostie  data  are 
6r  hs8  deeisive*  Many  of  the  most  strikintr  symptoms  will  oeensionnlly 
beahgetit,aDd  it  h  necessary  to  note  their  ivlativeeonstaney  aod  importance. 
I  ehall,  therefore,  consider  briefly  each  symptom  in  detail. 

Ttanor. — I  am  not  able  to  recall  an  exampjc  of  the  disease  in  a  eldhl 

•H  which  this  symptom  waa  noted  as  absent.     Cases  have  bci'u  observtil  in 

tian  ID  wliich  the  Si'lcrotie  patrlies  were  dorsad  of  the  pons,  iu  wliich  tremor 

•J id  Dot  occur,  and  Hammond  *  and  others  lay  sjiecial  stress  upon  this  fact 

'  ^  Ending  for  the  recognition  of  a  distinct  spinal  typie.     The  tremor  of 

mated  S4"leroftis  is  |>eculiar,  as  foUons:  it  is  coarse  in  character^  aftect- 

'one  extremity,  or,  it  may  be,  the  entire  body  ;  it  is  intensified  by  volim- 

mtisenlar  exertions;  it  abases  w*hen  the  ImkIv  or  liml>  is  at  rest.     The 

Mir  may  be  unilateral,^  bilateral,  or  geneml,  the  latter  being  the  tyi>e  iu 

"^^■dvaaeed  teases,  the  tongue,  head,  and  neck  even  being  involved  at  times. 

Ataria, — This  symptom  is  rpiite  constant  at  all  iiges  in  eedain  Ibrms. 

^^tatioD  ataxia  or  Romberg's  symptom  is  not  connnon,  but  there  is  more  or 

*^«  marked  incoordination  in  the  movements  of  lx)th   npjKT  and  low^er 

^tettreniities.     In  the  jiatieut's  gait  it  is  at  times  almost  identical  with  the 

mia  of  talx^s  doi^ilis.     In  other  cases  the  gait  is  simply  staggering,  like 

Jiatof  a  man  under  the  influence  of  ale*>liolj  and  in  sttU  a  third  form  the 

[l^ient  walks  with  a  mixture  of  ataxia  and  sjiastie  rigidity.     In  tlu*  ii[i[>er 

ty  the  ataxia  is  first  notetl  perha])s  in  a  loss  of  fine  movements  ; 

mtly,  an  inability  to  carry  IVhnI  Ui  the  mouth  (not  due  to  a<"tnal 

l«iiily,^is  or  to  tremor  alone),  or  to  control  the  hand  in  writing,  may  develop, 

I^t^e'Symptom^, — Strabismus  is  frequently  an  early  symptom.     It  may 

**  finly  temporarily  present,  it  may  be  prt^ent  aloncj  or  there  may  exist  co- 

'"icident  ptoeiis,  diplopia,  or  paretic  dilatation  of  the  pupils.     Strabismus  is 

W  most  constantly  observed  of  all  the  symptoms  n^fcrable  to  the  organs 

•  HiMsktcs  of  the  Nervous  System. 

'Duckwortbi  Latham,  London  Lancet,  May  16  and  August  20;  1885. 
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of  Vision  in  multiple  sc^leri^sis  jls  so<^n  in  ehiUlR'n.  Ptosis*  is  niiieli 
frequently  enoouiiterod,  while  dilatation  of  the  pupils  has  heen  repc^attdj 
observed.  Diplupiii  occui's  probably  more  frecpienily  than  is  sup|x>8c^d,  b 
because  of  its  traiisieot  character  and  the  early  a^*  of  the  pitieut  it 
more  rarely  mentioiiei  Optic  atrophy  was  noted  in  less  than  ten  per  cei 
of  the  eases  ta!)uIat(M:l  by  the  writiii'.  It  is  not  stated  to  have  l>een  i> 
the  jmrtial  type  referred  to  by  Gnauck  except  in  oue  or  two  instan* 
Nyst^j^rans,  which  Cliareot  has  observed  in  fifty  per  cent,  of  his  cases  oi 
nuiltiitle  S(?lerosis,  is  also  ipiite  common  in  chilchx^n,  the  iK^R'cntage  beinj 
aliout  the  same.  It  is  sometimes  constant^  in  other  instances  it  is  onlj 
oecasionally  manifested  niuler  excitement,  and  in  still  others  it  is  demod 
strable  only  npon  lateml  or  horizontal  movements  of  the  eyeballs.  ' 

Speech- Defects, — Some  abiiormah'ty  of  speech  is  pi*esent  in  a  very  largj 
propoition  of  cases  (ninety  |>er  a^iit.).  The  defect  may  Ix^  dne  to  trenioi 
of  the  tongue,  it  may  result  from  actual  ]>aralysis  of  the  tongue  or  lij^ 
(bulbar  origin),  or  it  may  be  amnesic  in  ehamcter.  As  i-cgards  the  fona 
of  the  defect,  it  may  consist  iu  a  simple  iudistinctneas — a  thickness  d 
slurring^ — which  is  in  contrast  with  previous  healthy  s|>eeeh  ;  tlien^  may  b 
a  difficulty  in  enunciation,  the  syllahk's  of  words  being  widely  separatt* 
and  tremulously  spoken  ;  final ly,  there  may  be  a  |K*fndiar  rhyth mitral  inflc^i 
tion  of  sc^ntencesj  constituting  the  typical  scanning  s])e«*h.  It  should 
l*ememlx'reil,  however^  in  weigliing  the  diagnostic  value  of  this  symptom 
early  life,  that  the  sj)eeeh  of  childho^Kl  is  often  ]3eeuliar  without  Ix^ing 
patliologi'^til  significance.  It  has  m*  clinicid  importance  alone,  and  unless 
he  typically  scanning,  or  in  marked  n>ntrast  with  previous  relative  |KTf« 
tion,  it  is  of  little  value  in  early  childhood.^ 

3Iaiinl   Impairment — A   low   standard   of  intelligence   is  the   rule  i 
disseminatetl  sclerosis  i>ccurri ng  in  childmn.     In  some  cii^'s  tliis  is  qui 
marked,  amounting  to  absolute  dementia  ;  in  others  it  is  a  simple  sillintJ 
or  an  unduly  emotional  state.     In  a  small  projx^rtiou  of  cases  the  intelle 
remains  unimpaii*ed  for  many  months  or  years,  although  very  apt  to  be  i 
volved  as  the  disetise  a<lvanws. 

Headache:   Veiiigo, — Both  of  these  conditions  are  comparatively  infi 
c]uent,  so  far  as  can  be  determintKl  by  the  records,  though  it  is  not  imprub^ 
aljle  that  they  liave  bw*n  often  overlooktih     Vertigo  was  notcil  by  Chareoi 
in  three-fourths  of  the  cases  observed  by  him,     Tlici'e  is  n{>tliing  charade] 
istic  of  the  headaches  of  nndtiple  sclerosis  as  iTgards  the  h acidity  or  t 
intensity  of  the  piun.     Its  most  remarkable  featui^^  is  the  persistence  wii 
which  it  sometimes  remains  for  yeai's.* 


*  Ptosis  wjL«t  prpjient  in  Sparks  "a  Cftse  (Medical  Times  and  0&7jette,  December  2^^  18T 
And  in  WestphaFs  casei  George  Kehighold^  nine  yeans  uld»     This  c«ae  nUu  fchoivod  opti 
neunti-s  jind  nystiLt^tnus  ntntinpf  the  eye-**y mptonis. 

''  Pifllttftl's  pflticnt,  a  boy  wvvn  and  a  half  venrs  oW^  could  speak  no  words  difttincti] 
and  had  a  very  limited  vocdbnluiy.     London  Ltincet,  Aucjust  25,  1878,  p»  18^. 

*  Uager'fl  cft^e,  three  years;  ea^e  quoted  by  writer,  fiixiei*n  yeai«* 
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Cmvulmon*, — The  friTjUPncv  with  which  convulsive  sekui'es  inaucrunite 

t]ie*di*Bi«  in  t'ariy  life  is  rather  reiiiarkuble.     They  were  ubserved  in  juui*e 

tiiau  lialf  the  cases  recrvrdal.     In  some  iiijstiinces  the  i^»lationship  (eaiisal) 

of  the  amvulsiun   h  not  as  clear  as  euiihl   lie  de>iret],  but   in   many  caHi*8 

<jtker  typical  t^*mptoms  sujierverud  immediately,  leaving  no  mom  tor  doubt 

Its  to  the  intimate  e^junection  between  tlie  two  events,     Tlie  well-known 

(QiDeptibility  to  eclampsia  in  inJaney  and  childhood  utniitli^  a  partial  gen- 

eial  ^planation  of  their  presentee  in   ihis  distuse,   l)Ut  the  relationship  is 

d«idecUy  more  than  a  mere  eoineidenw  in  the  majority  of  ease**.     The 

^«rittm«  may  he  epileptic,  apoplei*tiform,  or  simply  synetipab    The  epileptic 

^•rm  h  the  m^jst  ci>mmon.     The  eonvidsions  may  be  follo\rccl  by  juiralysis, 

JocalijBed  or  geueml,  the  [mndytie  symptoms  passing  away  ra|>idly  in  some 

Otoes,  in  others  remaining  for  sorao  time.     The  iTsidnal  jiamlysis  is  more 

'Hfnieiitly  permanent  in  ehildluMxl  than  in  adult  life, 

Pctralyms, — This  is  most  Ireqiiently  ot*  some  cranial   nerve,  affixing 
cifteiic^  the  thirds  or  motor  ocnii,  in  the  t^arly  stages.     Paralysis  of  the 
c^JCtronities  is  common  in  the  arlvaneed  disaise,  tliongh  them  is  frcxpiently  a 
wiBftkneas  which  appears  early,  not  genuinely  paralytic.     This  may  remain 
■»  the  only  form  of  motor  weakness  in  a  small  numl>er  of  easels,*     Facial 
psndysis  was  observer!  in  St^hiile's  ease  and  otht^rs,  and  well-markf*ii  symp- 
toms of  bulbar  paralysis  involving  the  tongue,  Itps,  and  pharynx  have 
btwu  fe[*e^te€lly  noted  (Da^'lifeld,  two  cases,  Sehide).^    Muscular  atro]iliy  is 
nfcre^  though  it  was  pix»sent  in  one  of  Dickinson's  cases  and  in  WestphaFs.* 
OmtrtirtureK — These  cK-cur  late,  if  at  all,  and  are  of  no  s[>eeial  diag- 
i»0«tfc  imjK>rtiiiKn?,     The  literature  of  the  subject  shows  compamtively  few 
(SKsBBof  muhiple  selomsij^  in  children  in  which  eontractui-es  were  observed, 
bvBtit  is  to  be  rememljeretl  that  most  of  these  histories  are  ine^»mf)lcte»  the 
•■■t*  stage  of  the  disease  escaping  observation.     The  eoiuparative  frequency 
^•^th  which  they  develop  in  adult  cases  argues  a  similar  condition  in  the 
^K4DP di*^easc  in  early  life*     Both  Charcot  and  Oppenheim*  call  attention  to 
^^Ms  &ct  that  spastic  paralysis  shonid  always  excite  a  suspicion  of  ninliiple 
•dtttisift. 

Sammf  Difdwrhanc4!s, — The  para^thesia  of  okler  cases  is  rarely  ob- 
*rT?d,  It  is  difficidt  to  test  the  muscidar  sense  in  a  child,  and  few  obser- 
''litnware  nottxl  as  ivgaixis  its  imjxiirment.  The  most  conunun  disturb- 
**»of  tensibility  notixl  is  a  diminution  of  tactile  ixnTeptiun.  Sensation, 
•^ifole,  is  not  appreciably  affected  in  children  suffering  from  I  his  disease, 


'J«lt.,  a  hoj  four  and  twc»-thinU  year^  old,  reported  hy  Dickinson  (Medical  Tim^ 
^■1  (Hxette,  Febnmry  2^  1  STB),  could  nut  wtdk  on  account  af  ataxia,  but  there  was  no 

'JHuIr,  Dottt^h<«  Airbiv  f,  Klin.  MfH3.»  1871,  Bd.  xVn.  p.  223. 
'  DickiiiMHi,    Mwik'iil   Time*  imd   Gazette,   Fobmurj*   2,   1878;    Westpbal,    Chont^- 
A^rkii^n,  \mi,  m.  cxiii.  p.  464. 

•CluittH,  Jour,  de   Med,  et  de  Cbir,,   1887;    Oppenbeim,  Berlin.  KUn.  Wocben- 
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or,  if  it  is,  the  clifficiilty  aod  uncertainty  attending  the  establishment  of  tfaj 
defect  are  sudi  as  to  make  it  of  little  value.  i 

Refiexes. — An  exaggerated  patellar  tendon  reflex  is  the  rule.  It  is  olW 
quite  an  early  symptom.  In  a  few  eases  the  tendon  reflex  is  much  dimiii 
ished  or  ii^  even  abolislied,  indirating  a  predominating  selerosis  in  the  jkh 
terior  colitmus.  The  suijerficial  reflexes  are  exceptionally  affected  until  tb 
terminal  stage  Is  reaelial.  It  is  sometimes  a  matter  of  difficulty  to  detel 
mine  tlie  condition  of  the  reflexes  in  ver}'  young  children.  j 

Among  other  symptoms  occasionally  noted  is  deafness,  which  wi 
observal  by  Drumniond  in  a  boy  eiglit  yeai*s  old  affected  with  the  diseaa 
This  patient  Iiad  als*7  symptnnis  of  diabetes,  awounted  for  by  the  presen^ 
of  a  sclerotic  patch  in  the  medulla  found  post  morteni.*  Glycosuria  h4 
been  i*epeatally  observed  where  this  region  was  the  site  of  sclerotic  fo^ 
Opf>enheitn  chiims  to  have  found  a  new  iHiym|)tom  "  in  a  rapid  exhaust!^ 
of  ujuscnlar  power  in  non-jrantlyzi'il  parts^ — viz.,  a  iii^t  movement  {mm 
made  witli  full  power,  a  second  with  less,  and  so  on  to  eoraplete  inertia,*^ 

Etiology.— Heredity  plays  an  imixjrtant  r6k  in  the  etiology  of  muli 
pie  sc^lcrosis.     Peliziicua'*  observed  the  fninsmissiun  of  the  disease  directJ 
through  successive  generations^  the  symptoms  manifesting  themselves  ; 
the  male  niemf>ers  of  the  family  only,  of  whom  five  were  affected.     Seven? 
in^stanws  have  been  recoi\Ied  of  brothej-s  and  sistei-s  who  manifested  ui 
niistakable  symptoms  of  disseminated  sclerosis  early  in  life.     Dreschfel 
pnl>li>lK^l  the  histories  of  two  brotherSj  in  one  of  whom  the  initial  synv 
toms  developed  at  tlie  age  of  fourtwn  months,  in  the  other  at  four  yeai^ 
and  both  Erb  and  Frerichs  have  observed  the  presence  of  the  disease  1 
several  niembei's  (brothei-s  and  sisters)  of  the  same  family,  developiM 
however,  in  adult  life.     Tlie  presence  of  some  ancestral  taint  other  tlia: 
the  disease  itself  is  much  more  fiwpiently  observ«xl.     Any  neiirn.sis  in  th 
parent  is  to  l>e  considei-ed  as  rendering  the  offspring  liable  to  the  inheritan^ 
of  a  nervmis  system  less  resistant  to  disease  than  normally,  and  in  thi 
sense  any  neumpathy  in  the  parent  may  Ix-  eonsidert<l  a  pni;lis|Kising  caug 
of  disst^niinated  scleix)sis.     This  statement   is  ecjually  a|iplicaljle  to  veij 
many  other  affwtiiius  of  the  nervous  system,  and  why  tiie  ancestral  tain 
should  manifest  itself  in  any  particular  case,  iu  the  development  of  mul 
^  tiple  selerosis,  de{>ends  piasibly  uj>on  s<:)me  i>eculiarities  of  either  vascu 
supply  or  anatomical  con  formation  of  the  nervous  axis.     Among  the  m 
striking  exam  J  lies  of  conditions  noted  as  predisposing  through  heredity 
the  disease  are  alcoholism  in  the  father  and  syphilis  in  the  mother,  in  tl 
case  of  Dickinson ;   the  father's  death  in  a  fit  (chorea   in  a  brother),  ii 
Cheadle's  case ;  and  epile|>sy  iu  an  uncle  (and  a  brother),  alcoholism  in  thi 


^  Lonitlun  LaijLirt,  1887. 

*  Ibid,,  referred  to  by  Seguin  in  Ana,  of  Univ.  Med,  Sci.  fi^r  18S8, 

*  Ernest  Engflmaiij  eight  yeivi's  old,  wfts  the  only  child  among  the  five  affected.  Tl 
next  younifpst  pntient  wa^  twenty-three  yeiird  old,  Arcliiv  fiir  Pi>ychiiitrie  und  Nerv«| 
krankheiten,  Bd.  xvi.  8.  608. 
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fokfr,  and  migraine^  with  a  higlily  nervous  temperament ,  in  the  mother, 
olisi'mtl  in  Ungcr's  ease.  The  prD|xji-tion  of  cases,  however,  in  which  It 
ih  pri»ihle  to  determine  the  existen<.'e  of  nn  hereditary  pi-edisiHisition,  either 
Bmt  Of  indiroet,  does  not  amount  probably  to  more  tlian  tw^eiity  ov 
tneniy-five  per  eent,,  and  tliere  is  ahuost  iiivarial>Iy  an  exciting  cause  which 
muM  lie  superadded, 

Amoirg  aduhs,  cold,  and  esjvecially  prolonged  exprKsiire  to  damp  e^^kl,  is 
^lo^niziil  as  a  WTll-known  etiologieid  factor,      I  do  not  n^iill  an  instance 
m  Mrhieh  the  disea^  has  been  attril)tited  to  this  cause  in  childhood,  tliough 
ilparb2ii>s  hold^^  a  certain  ^e^ilX)nsitHIity. 

Mental  ^huck,  stich  a^  sudden  and  intense  fright,  ha,s  inaugurated  symp- 

toajji  (if  disseminated  st'lerosis  in  several  welUauthcnticatcd  instances  among 

•dult  examples  of  the  disease.*    Spitzka  cites  a  case  developing  from  such  a 

<^i3si\  in  a  Bohemian  cigar-maker;^  and  Wilson's  mse,  in  wlii^'li  the  imtient, 

a  ciild  one  year  old,  was  tlimwn  into  the  initial  convulsion  from  fright  at 

lis^ving  a  dead  gCM:»8e  luirled  at  lier,  is  a  probable  examjile  of  the  disease  in 

ft.E%  infant  from  thtj*  tklor,  though  the  typical  symptoms  did  not  appear 

ta  Kitil  a  few  years  later. 

Traumatic  injury  or  shock  is  a  most  important  exciting  cause  of  the 
The  injuiT  may  he  congenital,  and  the  sym]>toms  of  dissi'mi- 
sderosis  may  Ik?  present  in  association  with  evidences  ut'  arrest  of 
^flopmeut  mentally  and  physically.      The  disease  may  originate  from 
nuraa  or  shfx*k  receive*!  later  in   life.     Trauma  is  cite<l  as  tin*  exciting 
c*w«p  ill  about  fifteen  per  wnt,  of  all  the  eases  reported. 

The  development  of  multiple  or  disseminated  sclerosis  as  a  sequel  to 

various  acute  diseases,  especially  of  an  infections  character,  is  quite  notice- 

^Wc  in  the  tyf>e  met  with  in  cliikllnKKl.     iSearlet  fever,  measles,  pertussis, 

diphtheria,  and  probalily  small -pox,  typlmid  and  other  fevei'Sj  stand  in  a 

pewiliar  and  as  yet  unexplained  etiological  relationship  to  the  disease.     It 

^K'ms  highly  prolnible,  however,  that  tlie  relationship  is  at  most  only  an 

iodiitxt  one,  sinci.^  in  thost^  cases  in  whieh  such  dis<:'ascs  have  lx*en  men- 

tiftiKil  UA  pix?»ent  other  factors  existed   wliich   wen?   undoubtedly   of  far 

ikortance  in  developing  foci  of  nervous  degeneration.     The  ease 

iL,  for  example,  reported  by  Polhinl^  iu  wiiich  typical  tix^mora 

vrert  firat  noticed  during  convalescence  from  scarlatina,  was  murh  more 

"Imlily  due  to  damage  set  up  by  rc|x*atcd  eunvtilsions  which  occurix^d 

inug  the  attack  of  lever.     The  occurrence  of  otlier  nervous  disms«?s, 

wc\'er,  chamctcri/>ed  by  degenemtive  changes  during  or  immediately  after 

ihe acute  infectious  fevers  (poliomyelitis)  gives  ci'edciK*e  to  the  idea  that  it 

» a  possibility  in  multiple  sclerosis,  and  cases  have  W-en  cittd  in  W'hich  no 

<rtW  cause  could  be  aligned.     As  a  unique  example  of  the  relationship 

rf  otlier  diseases  to  the  one  in  question  niay  be  cited  the  case  of  Sparks,  in 


1  Focke,  Inaui^ural  DUserUtiofi,  Berlin. 

'  l*t»ppcr'ft  System  of  Medicine,  vol  v.,  art,  '^  DisseminAted  Scleroeie." 
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which  tremors  and  AvcuknesB  in  walking,  the  firat  eymptoms  noted,  de\*el— 
oped  immediately  uputi  an  attaek  of  herix's  zoster  atTecting  the  neck  aiA 
liead. 

As  regaixls  sex,  individual  experiences  diH'ei-  from  general  statistics.  Ioh 
the  eases  which  I  have  tahuhitwl,  the  sexe^  arv  alxmt  t»ijimlly  divided,  wid^ 
a  small  excess  of  males,  white  Cliareot  expivssly  stales  that  the  disea.st 
more  efimmon  in  females,  as  do  Ross*  and  Muneorvo,  the  latter  findin, 
twelve  girls  and  nine  boys  res[jeetively  in  a  total  of  twenty -one  ca8e&  1 
must  iDe  reraeml>ered,  in  considering  the  value  of  Ciiaix^;ot's  stateraeiit, 
females  largely  ]>rc'<hjminatc  in  the  eliiii(*s  at  La  8al[>C*tri^re. 

Pathologrical  Anatomy.— The  few  auto})6ies  made  ii[xm  the  lii^ies  ol 
children  dying  from  midtijile  selerosis  revealed  nothing  radically  at  variaai 
with  the  results  of  examinatituis  in  adult  eas<*s.  In  a  few  instances  anoui 
alous  conditions  and  variations,  de]M^ndcnt  iierhaps  upon  histologiuil  diffei 
ences,  are  mentioned,  but  they  do  not  alter  the  prohahle  truth  of  the  stat* 
ment  that  the  pathological  conditions  ai*e  practiailly  the  Siime  at  all  a, 
I  shall  confine  raysclf,  therefore,  to  a  description  of  the  morbid  anatuoi 
and  pathology  as  it  has  been  observt^l  in  the  disease  generally* 

The  distinctive  characteristic  of  the  allection,  so  far  as  its  morbid  aual 
omy  18  concerned,  is  one  of  lomtion.     To  say  that  the  lesion  is  a  scleruti 
degeneration  does  not  distinguish  it  from  any  one  of  several  diseasis  of  i 
nervous  centres.     Sclems:s»  identical  in  character  with  that  whicli  occurs  i 
the  disease  we  are  considering,  is  always  present  in  locomotor  ataxia  and  k 
Frieflreieh's  disease,  and  it  ha.s  been  repeatedly  observed  in  general  pandy^ 
of  the  insane,  as  well  as  in  other  afTcclions  of  the  brain  and  ctiitI*     Indet-c 
the  similarity  is  still  more  markcil  in  general  pamlysis,  the  two  dis4ii 
often  being  indistinguishable  during  life,  auto)>sies  show^ing  patches  of  r- 
i\>sis  disscnitnatcd  here  and  there  through  the  nervous  tissues,  bf»sidfs  othh 
and  more  characteristic  hisions  of  general  paralysis,  w^itliout  which  a  dinL:^ 
nosis  of  the  latter  afiection  could  not  have  been  estaljlis]u»il^ 

y<*!i'rotic  degeneration,  therefore,  w^iile  it  is  an  cssi^ntial  jxist-morter" 
conditiiju  in  multiple  sclerosis,  is  not  a  peculiar  or  distinctive  h^ion  :■ 
regards  the  process  itself.  It  is  only  in  the  erratic  and  multi|de  disfribitf 
tiott  of  these  sclerotic  flxn  that  we  have  a  condition  which  is  pathognomonic: 
Any  portion  of  the  nervous  axis  may  be  attacked,  and  "  even  the  nxit*  an 
trunks  of  nerves  have  bec^n  found  aflrcctcd.'-  8i>nietimes  the  jiairJu**  ti 
])larpirg  are  so  numerous  as  to  leave  scarcely  a  single  re^tion  nninvolvi 
Hirsch,  for  exam)*h\  ix^portcd  an  autopsy  in  which  "there  weiv  tw<  nf 
spots  on  the  left  side,  forty  tm  the  right,  in  the  mL*<lulIary  substance  of  n 
hemispheres,  with  the  ]>ons,  mtxlulla  oblongata,  optic  thalami,  and  mi 
of  tiie  gi*ay  matter  of  the  cord  simihnOy  aff{H*tod  ;  whilst  in  a  case  me] 
tioned  by  LiouvUle  both  substances  of  the  hemispheres,  the  oorpiim  strij 


J  » 


-ta 


1  BboiieB  af  the  N<?rFaus  System,  p.  11. 

■  Mickle  on  Gcuoml  Paralysis  of  the  Insane,  2d  ed.,  p,  23 L 
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and  optic  thalami,  wrulK'llum,  crum  cerel>c41ij  curiam  mammillaria,  prms, 
all  the  right  olivary  iMnly,  tlit*  ullarti*rv  nerves,  the  (>|itie,  the  luotores  otnili, 
the  left  fifth,  the  left  facial,  and  the  s[hiiiiI  nerves  were  all  in  a  .state  of 

These  S|K)ta  or  iimlules,  varying  in  size  fiHirn  miemseopleal  sniallness  to 
the   iliineni!^ioiis  of  a  jmi  ur  a  i»c4iny,  are  often  sli  distinctly  outlinetl  as  to 
iij>|.M?or  clearly  defined  Iteneath  the  (>ia  to  tlie  naked  eye.     AUhun^Ii  exeep- 
lioually  uoteil  as  almost  normal  in  uj»jR'arance,  pigmentation  is  tlie  rnle,  the 
eolur  of  the  diseased  tisstie  being  a  dirty  gray  or  faint  yellow,  often  presenting 
a  marked  contrast  t<^  the  siu'roundin^  hailthy  strnetnres.     To  tlic  tonclj  thc^se 
■  sjRits  of  degeneration  \*ary  in  the  sensation  prtHhicc^d,  in  some  instamx'S  feel- 
I  iDg  hard  and  shot-like,  in  othem  simply  tough  ami  fibrous,  though  always 
Itarder  than  normal.     On  sect  it  >n  a  nmlule  is  found  to  consist  of  *Miyper- 
trophied   neuroglia,  dense,  fibrillateil  conned ive  tissue  of  new  formation, 
fatty  and  gmuular  cells,  and    renniauts   of  degenerattHl    nerve-elemcnt.s," 
This  newly-formed  connective  tissue  re2?ults  fitim  the  proliferation  of  pre- 
viously ni>rraal  neuroglia  nuclei,  the  cc*IIs  beeoniing  enlarged  and  giving 
oflVa  nuiltitnde  of  tibrillar  priK'e^ses.^     An  exec*ssive  develoiaiient  uf  sj»ider- 
oelU  is  considei'ed  by  most  observers  as  a  factor  lai'gely  i-esponsiljle  ior  this 
change.     The  myelin  is  always  aftWtfMl,  a  rapid  wasting,  resulting  in  a  com- 
plete? loss  of  the  axis-cylinder  covering,  having  Ixxni  fretjnently  oUscrvetl.* 
The  axis-cylinder  itself  in  the  wliite  substance,  and  the  nerve-cells  in  the 
^'^y,  are  siiid  to  show  a  decidi^l  resistant*  to  the  morbid  pn.K-css,  Ix-ing 
^fiWted  only  in  the  terminal  stages,  if  at  all     This,  with  the  fact,  noted  by 
®^Veral  olyservers,  that  tlie  sclerotic  foci  are  cncout] tercel  in  the  wlnte  sub- 
^aiice  of  brain  and  cord  with  much  gi-cater  frequency,  the  gray  Ijeing  rela- 
**V'ely  exempt,  is  the  only  evidencx^  of  any  selective  affinity  on  the  part 
***    the  morbid  process  for  any  particular  ix?gion  or  system.     In  advanced 
*^^es,  however,  both  substances  are  apt  to  be  involved. 

An  rt^ards  the  primary  step  in  the  formation  *jf  these  patcbes  of  scat- 
^^'^•d  sclei^osis,  tiicre  exists  nuich  differtuiee  of  upiniim  ajuoug  pathologists, 
^  ue  proct'ss  is  interstitial  in  origin  aewrding  to  the  views  of  one  school,  by 
•^tli^^r^j  it  is  considered  part-uchymatous  ;  by  some  t!ie  disease  is  saiil  to  Wgin 
^^  a  himple  nutritional  change,  while  others  assert  that  the  initial  process  is 
^^'^^i^nt tally  inflammatory  and  attended  with  increased  vascularity,  the  vessels 
"**^X^iming  tungid  and  otlicr  evidences  of  inflammation  Iwing  jjreseut.     The 
^S^els  surrtinndiug  and  tm versing  the  diseasctl  arctus  are  ceitaiidy  oilen,  if 
.    *^t    always,  in  vol  veil,  the  "  adventitial  siieatb  Ij4*ing  thickentd,  the  nuclei 
''^^^'^tt^d,  and  an  actual  sclerosis  lx*ing  often  noticed,"     We  liave  the  an- 
^  ^^^^tity  of  Kindflciscli  tbr  the  statement  tliat  examination  of  the  gray  pin- 
foci  from  which  si^lerosis  starts  will  reveal  the  fa*^^t  that  the  cetitre  is 


*  Fox,  Patholngiral  At\ atomy  of  Nerroaa  Centre*,  p.  119, 

^Spiuka,  Pepper's  8jsteni  of  Medicine,  vol.  v.,  art*  "  Disseminated  Scleroaii." 

'  Boumeviile  mnd  Bcfnedikt  assert  tbnt  the  prcx:ess  is  a  *"ditlme  neuritis,"  and  that  tlie 

i  •*H'k*ro6«  ea  plaqavs"  U  a  misnomer. 
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always  a  red  spot  or  line  (aocoixling  to  tlie  seetion),  said  spot  or  line  beiu^^ 

a  distended  lilwid-vessel ;  and  that  these  vessels  are  in  a  state,  under  micrt> 

aeopieal  examination,  which  we  shonkl  not  hesitate  to  describe  as  that  oE^ 
chronic  inflamioation/    This  is  true  also  of  the  peri-vasc:ukr  Iym|ih'»fi 
and  it  is  here,  pro!ial)ly,  that  tlie  initial  step  in  the  desTlopment  of  the  di 
ease  will  be  found  in  many  casi^-^.      There  are  several  factors  wliieh 
responsible  for  the  confusion  and  diverjj:euf«  of  opinion  existinir  arnonj 
pathologists  as  regai-ds  this  pha.se  of  the  subject     The  ditferenf^e  of  opir^^ 
ion,  dating  from  the  controversy  of  Cohnheini  and  Virchow,  as  to  the  his^tc^ 
logical  character  of  the  neur^^gIia,  and  as  to  tlie  possibility  of  the  develn}! 
ment  of  connective-tissue  new-growth  or  hyjierplasia  in  the  nervous  syster 
except  as  a  result  of  preceding  inflammation,  is  still  a  factor  in  the  disputgg^i^J 
pathology  of  sclenjsis.*     It  seems  to  he  the  opinion  of  the  majority  ioAsm^^y 
that  the  neuroglia  is  truly  a  normal  connective  tissue  ;  cousecjuently  ivr  m"^  i^- 
say  that  sclerosis  consists  of  nenniglia  hyperplasia. 

With  reference  to  the  primary  oiuse  of  this  connective-tissue  ovei^rownlfri , 
much  of  the  diiferem^  in  teaching  is  due,  I  lx»licve,  to  a  variance  in  tine 
interpiTtation  of  the  term  iuHammation.     The  tradilioual  ideti  that  inflar^mn— 
mat  ion  necessarily  requires  a  preceding  injury,  or  direct  and  more  or  Ic^iga 
violent  exciting  ciuise,  is  the  Gibmltar  preventing  the  acceptance  of  ^nn 
inflammatory  origin  of  the  disease,  witli  many  observers.     With  such  t^ic 
process  is  ^id  to  start  in  a  functional  disturbance  of  nutrition,  Van  ci.^r 
Kolk  teaching  that  sclerosis  was  the  result  of  repf^atetl  ci>ngest ions  with  exe 
sive  exosmosis  thriuigh  the  vesstl-walls.     Bevan  I^ewis,  whose  exeeedin^rl^ 
scientific  and  accurate  researches  into  the  microscopical  anatomy  of  oerv* 
diseases  have  done  much  to  lift  the  veil  of  obscurity  enveloping  the  snbjc 
finds,   in  investigating  tlie  patbologv  of  the  various  insauitie^  in  wkmoll" 
sclerosis  oci^nrs,  many  facts  which  aj>parently  confirm  the  theory  of  an    mn- 
flammatory  origin.     In  discnissing  the  subject  of  miliary  sclerosis  in  ctc^o* 
nottiou  witii  the  presence  of  that  lesion  in  insanity,  he  states  that  in  m  ^Mti- 
mtMJiate  proximity  to  these  [Mtches  of  miliary  sclerosis  the  tissues  are  foiJ»^^n^ 
to  Ix'  in  a  state  of  parenchymatous  degeneration,  whicJj  results  in  the  ^^^j 
struct  ion  of  the  cs^sential  clcmeuts,  Ix'comi  ng  a  f/ejimne  wArcwti*.     He  furtia<^J* 
suggests  tliat  the  miliary  dcgcuenition   is  directly  due  to  changes  in    'CJt^ 
blood- vcascls  of  a  subacute  inflammatory  character,  "  the  exudation  fn>m   ^**  j 
vessels  inducing  such  swelling  of  the  myelin  as  to  rupture  the  delicate     ^^^ 
vesting  albuminous  sheath^  or  jiossibly  acting  directly  uik>u  the  latter"   C^t^y 
pi'essure  ?)/'* 

To  sum  up  the  subject,  the  evidence  seems  decidetlly  in  favor  of" 
tasentially  iuflammatnry  (sul>aciite?)  origin  for  the  sclerosis,  with  pret^^l 
or  coexisting  altciTitious  of  nutriticm,  dependent   upon   functional  (vi 


*  Rinclfleiseh.  Pathology. 
'  For  full  (li^^L•^t^s^c>n  sea  Strieker's  Histology. 

*  W.  Bt^vau  Lewis,  Text-Book  of  MtnUl  DUeAses,  p,  408. 
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I  tibturbances  in  the  local  vascular  supply,  such  disturbances  occur- 
as  im^'^ive  or  active  congestions,  oft  i*cpca{<:\l<  The  selcrnsis  seems  to 
lit*  jjart^nchymatous  in  some  eases,  interatitial  iu  othciu^  The  sypfiilitic 
GASO  develop  primarily  ttirough  the  lymph-ducts,  and  are  chamcterivStically 
interstiiiul,  and  this  form  is  eonsideiXHi  by  Moucorvo  and  fathers,  among 
tiieni  Marie  and  Jendrasslli,  to  be  quite  fre<|uent.  Hyphilis  itself,  however, 
or  the  trauiimittcd  eaeliexia,  is  not  a  very  common  etiolo^iinl  factor  in  dis- 
st-faiaatt^l  R-lerosis,  exec^|)t  in  the  exijcrience  of  Moneorvo,  Marie,  and  [xn- 
Hafx^a  few  otliei-s,  and  it  should  not  Ix?  aetiejytL^  as  a  basis  for  pathological 
il«?<luctions  unless  absolutely  demonstrated. 

Recnmng  to  the  subject  of  the  lifcality  atfected  in  the  disease,  many 

fydtB  have  been  observttl  which  are  of  gi-eat  intci-cst  and  importauce  from 

m  diiiicM>j)athological  stanJ-point.     The  symptoms  mmtifcstcd  during  life 

urill  oftai  point  with  reniarkalile  consistency  to  the  exact  or  approximate 

loctitioii  of  the  Siderotic  patcht^s.     Thus,  in  Drummoud's  cast^  t][e  presence 

of  persistent  glyt'osuria  with  polyuria  suggested  tlic  very  probable  iiiYtdve- 

mentof  the  medulla,  an  hyj>«jthesis  fully  confirmed  by  the  liuding  of  a 

wdWefined  patch  of  sclcmsis  in  the  floor  of  the  fourth  vcJilriele.     The 

mdci  uf  origin,  or  the  root  fasciculi,  of  the  hypoglossal,  the  facial,  and 

ollwt  nerves,  have  been  invariably  found  to  he  foci  of  disease  in  cases  in 

which  (wimlysis  of  the  parts  supi>IiiHl  by  such  nerves  had  been  observed. 

hi  the  cnrd  a  spastic  or  pseud o-s[)astic  gait  indicates  a  focus  of  disease, 

U-^ually  in  the  lateral  columns,  whicli  sec-m,  by  the  way,  jRH-uharly  liable  to 

iiivasion  iu  multiple  s^'lerosis.     Decided  trophic  changes,  such  as  wasting 

<>r  atrophy  (companuively  rare),  point  to  an  involvement  of  tlie  anterior 

horns,  while  marked   ataxia  with   paresthesia   or  other  disturbauces  of 

ttnaitioD  suggests  V€r\^  emphatically  an  involvement  of  the  postei-o-lateral 

ooluniiis.     The  dt^*p  reflexes  arc  of   value  here,   in   that  an  exaggerated 

pfttd tar  tendon  reflex  is  almost  txuiclusive  evidence  of  disease  in  the  lateral 

«f  pymmidal  tracts,  an  abolished  a^flex  pointing  with  equal  certainty  to 

■  prwlominating  scJeivisis  in  the   I>^^^terior  coimnus  anil  root  zones.     The 

ItKHtron  of  the  diseased  jmtch  or  patches  in  the  wrebrum  may  lye  almost 

to  readily  determinc^l,  the  symptoms  Innng  more  or  less  distinctly  diag- 

ftustic  according  to  the  region  invfilvtHl. 

Differential  Diagrnosis. — ^Thr  ([Uestion  of  a  diflcrential  diagnosis  in 
nnJtiple  sclerosis  as  seen  in  patients  of  matun^  years  is  ofleti  one  of  ex* 
trpine  difficultv.  The  very  insidious  develojnncnt,  extending  over  years 
P^riiapg,  and  the  abs*7uce  in  many  instances  of  symptoms  at  one  time  con- 
♦itlered  e*M*ntial,  with  the  presence  «A^  others  ^>f  an  anomalous  chamcter,  arc 
fi*<:*o»  adding  much  that  in  confusing.  Tremor,  for  instance,  the  absence 
'>r  Mrbich  a  tew  years  ago  was  considercKl  sufficient  to  refute  a  diagnosis  of 
multiple  a'lerosis,  has  iR-en  demonstmtcd  as  wanting  in  several  cavses  among 
*"lulfc8  in  which  typical  jx)8t-mortem  lesions  were  found.     Nystagmus  is 


I 

I 
I 


I  SpiUkB,  Text-Book  of  Meatal  Diaeases,  p.  4^8, 
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bv  no  lueana  invariably  found  in  the  adnlt  cases,  and  the  same  is  true  ol 
clia  mcteri  nt  ic  s  peet /h  -ile  fevU. 

In  rhildn?T»  the  syniptoni^i'oup  typiml  of  the  disease^  as  described 
clinieally  bv  (_'hann»t,  h  present  with  aptJttr«:'ntly  much  greater  iinifdnnit^ 
and,  with  the  one  exception  of  hereditary  tab*^,  or  Fiiedreich's  ataxia,  tbep 
IS  no  definite  affa?tion  of  the  nei'vons  system  in  eliildliotxl  which  sbouh 
pre.sent  any  difTienltiej^  in  diairnosis.  These  two  dlsc^ases  are,  however,  ii 
many  ivs|K?ets  ivmarkably  similar  symivtonuUit^Uy.  In  liotli  tliere  Ls  ataxia 
in  botli  nystat]rmii8,  and  in  both  speech-defec^ts  oceur.  It  would  be  difBcnl 
to  cstablisli  a  diagno^sis  of  either  withont  the  presence  of  one  at  h^ast  nl 
these  three  symptoms.  Tremor  is  also  a  cooimon  symptom,  thon;^h  differ 
ing  in  quality  and  degi-ee,  and  jmralytie  affe<'tions  of  the  eye-muscles,  wit! 
optie-nerve  atrophy,  have  been  not  infrHjoently  observed  in  both.  Amonj 
other  symptoms  mentioned  as  <:M?t^nrrint2:  in  the  two  diseases,  though  wit! 
less  fret|Ueney,  ai-e  contmetiires  and  s«*nsory  disturlmnees. 

So  remarkable  an  identity  in  symptomatoh>gy  argues  an  identical  pa 
tholo^y,  and  tlie  relationship  is  !uidiml)twlly  a  eh^st'  one  in  this  resjKN-'t 
There  are,  however,  et^rtain  well -deli  iie<.l  rlinii-al  landmarks  wliieh  elearlj 
distinguish  the  one  from  the  other.  The  tremor,  for  instance,  is  a  eoustai]' 
symptom  in  multiple  sclerosis  in  children,  having  lyeeu  present  without  cx» 
ceptiou  in  every  ease  re[)orteHl.  It  is  ptHHilJar  in  ty|R*  also,  as  I  have  ei& 
plained  in  aprtx'cding  |>anigraj)h.  In  Fried raeh^s  ataxia  the  tremor,  whid 
19  presr:*nt  in  only  a  sntall  proportion  of  eases,  is  usually  of  tlie  chomfom 
variety,  and  is  never  of  tlie  voluntary  or  intention  tyjie.  Nystagmus  ii 
hereditary  tabf»s  is  almost  invariably  ataxic,  manifesting  itself  oidy  whoi 
the  eyes  are  steadily  directed  towards  an  object.  In  disseminateil  sclerosij 
the  nystagmus  is  of  the  orcHnary  or  static  form,  sometimf^  demonstrable 
however,  only  by  movements  of  the  eyes  in  certain  directions,  as  np  ol 
dciwn  (liorizcmtal),^  or  latemlly.  Ditficidties  in  articidate  speech  may  bl 
exactly  similar  in  Vmth  dis<:'asi:s, — halting,  with  w'paration  of  syllables 
simply  indistinct,  or  typically  scnnning.  In  Fricxlreich's  disease  it  is  niop 
apt  to  l>e  ataxic,  and  f>ecnrs  later,  as  a  rnle,  than  in  runltiple  aclei-osia 
Ataxia  of  the  extiTmities  is  d€M:*id«lly  less  cimstant  in  the  disc»ase  whiel 
forms  the  subject  of  this  article,  oa-urring  in  about  sixty  |jcr  cent,  of  tb 
reported  cases,  w^hile  according  to  the  statistics  of  Griffith  it  was  present 
in  either  one  Jbrrn  or  another  in  nearly  all  of  the  one  hundrc*!  and  fortv. 
thi^e  eases  of  FrietbTit^h  s  dismse  Miiich  iV>i'm  tlie  basis  of  his  paper."  TliaJ 
form  of  ataxia  which  is  nmnifesttHi  in  an  inability  to  stand  steadily  with  thi 
feet  approxiniati^l  and  the  eyes  closed,  and  which  is  known  as  Romlierg'f 
symptom,  is  raitly  observed  in  multiple  sclerosis  in  children  except  wheU 
dependent  upon  actual  or  absolute  loss  of  power  in  the  hjwer  extremities 


*  In  Wilson's  case,  n  gW\,  Anne  S,,  a^ed  mghU  tlie  nyntag-mus  wua  Jihvays  and  onlji 
horiisonUil.     British  Mudicul  Joiirnul,  Novt?mber  25,  1876» 

*  American  Journal  of  the  Medical  Sciences,  CX^tober,  1888^  p,  877. 
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Itifsifd  to  luive  l)ccu  prtsmt  in  mon*  than  <ifty  per  cpot,  of  the  ca.srs 
lahulated  by  Griffith.  Finally,  in  nmltii>lt'  si-knjsis  the  ataxia  i&  a  true 
iiK^.wnJinatioii,  while  tlie  titubating  or  staggering  gait  is  said  to  l^  the 
W(^i  rliarat^tcristic  form  in  the  other  atleetion, 

AlytioniiJiI  st*nsati<iiis,  or  ptiriesthesife,  not  infre<|ueotly  rxrur  lu  henxli- 

tar\'  fttlifs,  eBiJet'ially  tlie  girdle  or  l)clt  sensation »     They  lia\-e  not  Ijeen 

ot»erv(Kj   in    children   affeeted   with    ninltiple    sclerosis,  though    in    older 

jiBtieijU  this  symptom  is  not  uneoininoii*     Sensory  impairment  is  likewise 

ntnp,  while  a  diniiiintion  of  either  taetih:*  or  must*ular  .sense  lifts  I  Km  re- 

piitecJly  noted  in  ehildren  the  subjects  of  Friedreieh's  ataxia.     Fandytie 

*ffi'ctioD8  of  the  eye-mnselcs  are   infn»c]uent   in   the   latter  dismse,  while 

ttther  a  strabismus,  a  ptosis,  or  a  diplopia  ia  quite  eoumion  in  dissemtnati'd 

•cicnjsia.     On  the  other  hand,  ojihthahuoseopic  exarniuatious  of  the  fundus 

w<»H' Hii  optic  neuritis  or  atntphy  in  pnjlialjly  an  equal  percentage  of  eases 

*0  Wh  aflwtions.     Contraetuix^s  are  not  eomnion  in  either  disi'a8<%  though 

**ther  more  frequent,  [)erhaps,  iik  hercMlitary  ataxia, 

^mlditjon  to  the  elinieal  distiiu'tions  already  enumeratc<l,  there  are  at 

:liiree  symptoms  whieh  affonl  a  niarktxl  contrast  in  the  two  dist^asos, 

•*nJ  these  are  the  coudition  of  the  reflexes, — esjKx*ialIy  the  patellar  tendon^ — 

^^  metitml  state,  and  the  tendeii<y  to  eoii%'ulsive  seizures  rt^i>eetively.     As 

^^l^gards  the  first,  in  Fried reiehVs  ataxia  the  knee-jerk  is  ahimst  invariably 

^•fcolished,  though  in  rare  insUin*X'S  (two  [jer  eeut.)  it  may  Ik;*  normal  or  even 

exaggerated.     In  disseminated  sclerosis  the  op[x:)site  is  true,  the  knee-reflex 

much  more   etmmiouly  exaggenittxl,   rarely  abolished.     The  mental 

i  are,  almost  without  exception,  olHnndcd  in  various  degrees  at  snuie 

of  the  disease  in  multiple  &t*lerosis»  usually  iu  the  fonn  of  a  siniph? 

In  Frialreieh's  ataxia  the  intellect  is  unimpaired,  exceptional 

^••w  manifesting  a  .flight  mental  weakntiss   at  most.     Convulsions  were 

'^'Otod  in  more  than  fliVy  per  cent,  of  the  cases  of  dissemiuatcni  sclerosis  in 

^Hildhood  in  the  literature  of  the  suljject  to  which  I  have  had  ac<3C%ss,    Though 

msioDally  observed  in  hereflitary  tabes,  the  convulsions  were  very  prolv 

^^■»\y  an  aec^idental  c^jiueidenee,  and   not  tssentially  related  to  the  morlud 

[  prtice^s, 

Chnrea  may  l)e  readily  climinate<l  in  a  diagnosis  by  the  differenct*  in  the 

j^iwracter  of  the  trenii^r,  and  l*y  the  absence  of  nystagmus,  of  scanning 

,  of  ocular  jiamlysis,  and  of  true  ataxia.     In  the  so-ealkd  post-hemi- 

|>I^Kc  variety  of  ehorea  the  symptf>ms  may  closely  sinudate  thost»  of  nuil- 

^"«Iik  sclerosis,  and  a  diagnosis  then   beL*rjuies  a  matter  of  more  diflieulty.' 

fke  history  will  aid,  however,  in  determining  the  identity  of  the  aftwtiou, 

^«1  it  is  only  rarely  that  such  ea.sc»s  give  rise  to  any  contusion. 

Paralysis  agitans  nw-tl  only  bo  rcferi-ed  to  incidentally,  since  it  is  ex- 
^^ngly  rare  to  meet  with  it  early  in  life,  akhough  Charcot  has  seen  two 


*Oil^,  in  hi«  monoffrnphf  "The  C<*rebnil  pHlaies  of  Chiltln^n/'  pp  06,  67,  calls  atten- 
wn  to  Uw  difficulty  attending  a  ditfeifntial  diagnoeia  in  aame  of  ihi^Bt  caatis, 
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cases  aged  respectively  twelve  and  sixteen  years**  The  type  and  locatio 
of  the  tremor^  the  peeiiliar  **  brend-cnmib"  mllhig  pojiition  of  the  thumb  an 
finger,  the  rheumatoid  pains,  the  gait, — ■*  prupulsiv^e  and  retrogressive*'  i 
character, — together  with  the  absence  of  nystagmus,  of  ocular  paralysis,  an 
of  ataxia,  will  readily  deride  the  ease  to  be  one  of  paralysis  a^taus^  an- 
there  should  he  little  trouble  in  distinguishing  them. 

Brain-tumora  or  ne<j plastic  growths  anywhei'e  in  the  nervous  centra 
es|x^eially  if  multiple,  may  give  ris<:'  to  symptoms  absolutely  identical  wit 
those  of  multiple  sclerosis,  and  ot\en  in  such  cases  a  diagnosis  will  becun 
impossible.     Within  the  past  few  years  Prof.  L.  C\  Gray  has  observed  th^t: 
gymptoms  of  a  multi|>le  sclerosis  during  life  in  cases  which  showed  simpl^-B 
a  lepto-meningitis  at  the  autopsy.'  ■ 

Pro^osis. — It  is  an  acwptt^l   fact  tliat,  spinal  or  eerebml   nervon.^^^ 
tissue  having  been  destroyed  by  disease,  it  is  not  regenerated.     It  follows  i 


corollary  to  this  stateuieut  that  a  pcroiauent  i-ecovery  in  a  well-establishecra^ 
case  of  dissiMniuatc*<_l  sclerosis  is  not  to  be  ex[>e<'ted  with  our  present  meanss^ 
of  combating  the  morbid  process.     In  this  respect  the  affection  is  the  sam^^ 
at  any  age.     Tlie  prm-ess  of  dcgenenition  may,  however,  under  favorahl^^ 
influences  and  trciitnicntj  occasionally  be  arrestal,  at  least  temporarily,    Thi^ 
occurs  at  times  spontaneously.      Such  arrests  constitute  the  wTdl-koowo  ■ 
periofls  of  remission,  periods  in  whicli  the  symptoms  may  remain  quiescent 
for  many  montlis  and  even  for  years,  though  such  remissions  are  not  so  apt 
to  occur  in  cases  developing  in  children,  nor  are  they  so  complete  or  long 
in  duration.     An  explanation  of  tliis  statemeut  is  to  be  found  in  the  fkct  M 
that  nervous  structures  in  the  eliild  are  j>eeu]iarly  vulnerable  because  of    " 
their  unstable  and  highly-vas<:'ular  condition  of  development  and  growth^ 
and  the  damage  consequent  upon  a  lesion  is  much  more  wide-spread  because 
of  the  subsecpieut  iuterfercnce  with  development.     Affwtions  of  the  central 
nervous  system  in  children  there  I  ore  oflxr,  broadly  speaking,  a  less  favor- 
able prognosis  than  in  the  adult.     Multiple  sclerosis  seem^  to  he  no  ex- 
ception to  the  rule,  and  it  is  in  accordance  with  this  view  that  we  find  the 
disease  less  amenable  t^  treatment,  both  as  regards  the  prolongation  of  life 
and  the  amelioration  or  arrest  of  the  symptoms,  even  temporarily. 

The  disease  provokes  a  condition  of  physical  helplessness  much  more 
riipidly  in  children,  and  there  is  a  consequent  increase  in  the  liability  to 
complications,  mechanical  and  trophic  in  origin,  which  characterize  the  bed- 
ridden stage  of  many  nervous  diseases.  Statistics  as  to  the  duration  of  life 
after  the  disease  has  been  recognized  are  not  sufficiently  numerous  or  reliable 
to  allow  of  any  positive  dcKluctions  in  this  particular,  but  it  is  probable  that 
the  duration  is  much  shorter,  D(^th  from  disseminated  sclerosis  per  ge  is  ■ 
not  common  at  any  age»  but  the  general  impairment  of  nutrition  associated 
with  or  resulting  from  the  bedridden  state,  or  the  sni>ervention  of  bladder- 

1  Duchenne  has  reported  b  case  in  &  boy  of  sUteen,  and  Mescbede  one  iu  a  patient 
twelve  years  old^  also  a  boy. 

«  Medical  Record,  September  18,  188^, 
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IrrraMcs,  or  of  bulbar  paralysis,  with  consefjiieiit  iuability  to  take  food,  or 
of  pulrannary  congestions,  nmy  in  any  case  give  ris<.'  tu  a  fatal  termioation. 
Ccmvulsions  are  an  adtlt^  factor  In  the  disease  of  the  gmvest  iniixirt  in 
prtipK)sia,  since  a  seizure  may  abruptly  i>rccipitate  a  fatal  result 

Tlie  intelli*rence  is  almost  invariably  defective  sc»oner  or  later  in  this 
diiieaseat  all  agt*s,  though  witli  this  difference,  that  the  defect  is  in  children 
more  in  the  sphere  of  i-eeeptivity,  and  in  adults  of  an  amnesic  character. 
Therlvild*s  psychical  centres  never  liavin^  been  stored  with  impressions^  or 
onlv  prtially  so,  his  vacuity  and  dementia  aj-e  more  obtrusive;  and  this  is 
true  io  dt*gree  the  earlier  the  child  is  affected, 

Treatnaent. — There  is  no  known  dru^  or  combination  of  drup^  which 
be  demonstrated  as  jKKSst^ssing  a  specific  properly  in  arresting  the  mor- 
bid process  in  multiple  sclerosis.  It  may  be  still  more  |>ositively  stated 
we  are  utterly  powerless  to  restore  the  damage  whicli  has  been  done  to 
nervous  axis  or  any  jxjrtion  of  it  with  any  therapeutic  agent.  In  view 
of  these  facts,  the  trt^atment  to  be  observetl  in  any  case  of  disseminated 
BcJenisis  must  be  largely  experimental  and  symptomatic.  I  do  not  mean 
that  it  should  l>e  infer  red  tliat  we  are  without  any  known  resources  whicli 
are  of  value  in  this  aftWtiuu.  On  the  c^jutrary,  there  are  several  drugs, 
beddes  other  measures^  which  have  in  rei>eated  instances  produced  an  araeli- 
omtion  of  the  symptoms.  Iron,  ergot,  potassium  itxlide,  nitrate  of  stiver, 
turjientine,  arsenic,  and  mercury  have  all  been  iiersistently  administered 
by  many  observers,  and  with  apparent  benefit  in  the  ease  of  some  of  the 

Of  these,  iron  seems  to  be  of  use  s<i!ely  in  counteracting,  by  its  tonic 
properties,  the  debility  which  oocasiojmlly  is  an  accompaniment  of  the  disease. 
Ergot,  though  widely  used,  I  have  never  seen  f^jUowed  by  evidences  of  im- 
provement in  adult  <^ses.     It  seems  to  have  crept  into  the  therapeutics  of 
ttiuliiple  sclerosis  through  the  claims  of  Brown-St'tpiard  and  otlier  advocates 
that  its  use  was  followed  by  benefit  in  that  kindred  disease  tal^es  doi'salis, 
^t  has  bec3ome  the  fashion  to  suggest  potassium  iodide  in  any  and  all  chronic 
affections  of  the  nervous  centres  ;  nor  is  this  suggestion  in  the  line  of  empir- 
icisDtt,  though  it  would  be  of  undoubted  advantage  to  outline  mom  clearly 
indications.    In  multiple  sclerosis  in  children  there  are  few  data  to  show 
its  use  has  ever  been  followeit  by  benefit  which  could  be  directly  at- 
tributed to  the  drug.     I  do  not  care  to  assume  the  extreme  position  of  con- 
demning its  use  entirely,  but  it  seems  to  me  that  only  in  those  cases  which 
^oni  some  special  indication  in  a  syphilitic  inheritance  (a  small  jjcrcentage) 
^m\i  the  drug  Ix;  relietl  upon  to  the  exclusion  of  other  and  mora  useful 
it'Tnrtliefi.     In  such  cases  it  is  probable  that  the  conjoint  administi^tion  of 
tli€  iudide  with  mercury,  or  the  two  alternately,  would  give  better  results 
than  chher  alone.     Kitrate  of  silver  has  long  been  in  use,  and  at  one  time 
WW  held  in  high  favor,  in  all  forms  of  chronic  degenemtive  or  sclerotic 
dtfiease  of  the  spinal  cord  and  brain.    A  consensus  of  opinion  tends  moi'e  and 
figrelo  the  belief,  in  the  light  of  careful  and  scientific  observation,  that  the 
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beiiefic'iiil  efflvt  folldwinti:  the  use  nf  silver  in  this  disease  was  post  and  m 
pmpicr  hoe,  Tlie  same  may  be  said,  in  passing,  uf  gold  and  liarium  c-ld«>-, 
ride8,  although  neither  of  these  drug^  has  had  any  extensive  trial  in  thfl 
easels  of  raiilti|>le  selerosis  wfiieh  liave  ocTurrcnl  dnring  childlnxHi  Ar^aic^ 
fwm  its  ahiiost  sp<iM^iiie  uetion  in  eliorea^  a  dim/ase  which  m  some  imjxjnaufc 
ivsj>eets  is  knf^wn  to  rusenible  multiple  SfJerosis,  and  which  it  is  not  im^ 
probable  will  be  fbtmd  to  be  still  more  closely  relatetl  to  it,  should,  I  believe^ 
be  tried  faitlifnily  in  every  tuse.  The  liquor  i>otassir  arsenjtis  (Fowler's 
S4>luti(ni)  is  the  form  most  eiftML'tively  admiuistoiviL 

Among  the  many  other  drugs  which  may  t>e  mentioned  as  having  beea 
triwl,  phf*s[UjoniHj  on  iihysiologieal  grounds,  at  one  time  held  a  position  of 
some  prnminenc*!'.  Its  use  lias,  however,  iK^en  attended  either  by  rei?ult$ 
negative  in  elmnieter,  or,  as  in  the  cases  of  Bristowe,  by  an  aggravation 
of  the  symptoms.'  ( \Hl-liver  oil  in  the  debility  or  eniaeiation  &c:>metime8 
present  is  indieattil,  ami  its  use  iu  eonjunetioo  with  phosphate  of  iron  w:ja 
followed  in  tme  ease  (Wilson's)  by  dei^ided  benefit  and  a  inarketl  i^missioni 
of  symptoms. 

With  the  (xerman  sc^hool  of  neurologists  eleetrieity  iu  the  form  of  gaU 
vanism  is  a  routine  measum  of  treatraent,  Following  the  teaehincrs  of  Erb, 
small  doses  and  short  and  infi^quent  appii<^iitions  are  reeommendtxl.  From 
thire  to  ^\Q  milliampto's  administereti  through  large  sponge  electrodes,  the 
negative  over  the  eervieal  sympathetie  ganglia,  the  positiv^e  [lasstnl  j?louly 
down  the  opposite  side  of  the  spine,  on  alternate  days,  is  the  metln>d  in  usd 
iu  Erl/s  elinie.  The  st^uees  are  of  thrive  minutes'  duration.  In  the  Eug* 
lish  elinies  and  in  this  eoniitry  moeh  stronger  eurrents  are  usetl  and  the  dura- 
tion of  tlie  seanee  is  longer.  In  the  early  stages  of  the  disease  the  German 
methoil  is  advisable,  except  that  the  ap]>Iieations  should  be  made  daily  op 
twiee  a  day  ;  but  in  cases  Avliieh  have  passed  through  the  initial  stagi%  and 
in  whieh  the  disease  is  established  as  a  ehnmie  organic  affection,  stronger 
currents  (from  five  to  ten  or  twelve  milliam|>t^res)  should  l>e  used  and  the 
glances  should  be  longer.  Very  de<'id<xl  improvement  follows  iu  some 
eases.  Humph  rev's  patient  (Annie  J,  S.)  was  relieved  of  tremor  for  one 
month  following  the  use  of  galvanism,  though  tiie  symptoms  all  rt^tumed 
afterwards  and  remained  uninfluenced  by  any  treatment.  The  farad ic  eui^ 
rent  is  servic^eable  iu  arresting  the  wasting  of  musrles  whieh  sometimesi 
though  not  often,  tx^tnii's*  In  such  eases  mild  eun^euts  fi'om  the  secondary 
ec*il  should  be  passe<l  through  the  affeetf^l  nius<'les  daily» 

Kirognizing  the  ai>seuee  of  any  kuowhxlge  of  a  sjieeific  for  the  digessej 
the  treatment  in  many  eases  has  been  purely  symptoraatie,  and  even  herfl 
the  results  have  not  been  very  eneoumging. 

For  the  relief  of  tremor,  the  symptom  which  is  most  annoying  ancl 
harassing  to  the  patient,  rendering  him  belitless  and  dependent  at  time% 


*  Bristowe^fi  case,  female,  aged  thirteenj  M<klii^al  Time«  and  Qit2eit€,  June  21,  1879^ 
p.  673. 
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mof  lanedieB  have  bc^u  .siifj^gestecl,  A  partial  lij^^t  inrludo^  eocium,  atro 
ptM^ ItTCiCjrainus  (Clianiit,  St:*guln)  and  itsi  alkaloid,  the  brotuidcs,  arsenif, 
(imictfuga,  stiychiiine  (Hammondj  Trousseau),  ziuc  sulpliat*},  physostigma, 
curarp(Erlenmc»yer),  veratnmi  (FerU,  Spitzka),  and  tJtt^tricity, 

Of  th(*»(»  the  most  reliablo  is  hyoscyamine,  given  in  dosei?  of  from  une 
twt>-bmidpedtb  to  one  one-hundredth  of  a  grain  twice  or  three  times  daily, 
tbr  tmnor  disapi>earing  within  a  few  lioui-8  after  its  adniinistration,  and 
n'maining  absent  for  seveml  days  during  the  eontinuanee  of  the  drn^. 
Coiiiiini  st'ems  objeetionable,  l>eeauf^'  of  the  dei>reft.sing  effect  whitJi  follows 
ifciisc^as  well  ai*  from  the  fact  that  it  only  exeeptionally  mt*difies  or  eon- 
Imls  the  shaking,     Atmpine  arts  very  similarly  to  its  ally  hyustrvaraine, 
thmigh  the  dryness  of  the  mi>utb  and  the  vertigo  whieh   restdt  from  its  use 
I       ireitiDng  objet^ions.     Besides,  it  is  not  nearly  so  eifeetive  as  hyosey amine. 
^       IJ'liychnine  has  beini  retH>m mended  by  Trons.seaii,  Hamnmnd,  and  uthei^s ; 
butChareot  states  that  it  aggravates  the  t remolds.     No  instance  is  i^ecoixled 
ia  which  its  use  \vaa  iollowe<l  by  any  benefit  in  the  disea*^  aa  observnl  in 
duUhood,     Physostigma^  sidphate  of  zinc,  antl  ('imieifnga  are  all  objtrtiun- 
iWc either  negatively  or  pisitively,  and  are  prul>ably  oidy  wortliy  oJ'  con- 
«drration  after  all  otliei^  have  lieen  tried  inetlectnally.     The  bromides  will 
K  iiiMioftlHiilly  to  a  partial  extent  c^jntrol  the  trunioi's  oi'disseminatc^I  sclerosis 
H  in  man,  though  it  is  neeeAnary  to  push  the  drug  to  its  full  physivjlogieal 
H  effect,  nnd  the  attendant  depi\^s*>ion  and  disturbance  of  digestive  function 
^■Mke  the  slight  relief  an  expensive  one.     In  a  patient  of  Erletmieyer's  the 
^^IWnor  tHsnp{>ejiretl  for  tw<>  days  under  curare.     Spitzka,  following  the  sug- 
gtttion  of  Feris,  ton  ml  vemtniin  in  small  doses  repeat  e<l  every  few  hours 
qtiite  tflwtive,  but  mnsidertd  it  oljjeetio liable  because  ol'  the  necessity  of 
the  dose  to  almost  toxic  cpiantities.     Arsenic  lias  been  tried  re- 
J^f  and  next  to  hyoscyaminc  seems  most  reliable.     It  has  been  used 
I?  Ettlenberg  hypodermically  for  the  relief  of  tremors  met  with  in  cases 
*'*fcer  timn  multiple  s<*lerosis,  and  witli  success.     Rcasoaing  by  analogy,  it 
■Wgbt  seem  justifiable  to  resort  to  the  same  measure  in  these  mses,  but  it 
appears  probable  that  the  unstable  tempenimcnt  of  a  child  would  render 
'•JTwdennie  lut'dicjation  a  rpiestiouable  priK^Lilure  in  this  disease.    Galvanism 
'PpliKl  as  in  the  methtKl  dcscrilxxl  for  gcncml  treatment  is  sometimes  pallia- 
tive as  regards  the  trc^rat^n 

There  are  few  other  symptoms  which  iTCjuire  special  attention  or  treat- 

The  headaclie  usually  ol>served  only  during  the  earlier  period  may 

1  ami  pn>ve  troul>lesinne,  iis  In  Unger's  case,  in  which  it  remained  for 

thitt?  years  obstinately,     Ga Uranism  appliLtl  in  the  brain,  one  eh^.-trtxle  to 

tWofriput  and  the*  other  over  the  fmiital  boii(%  has  Ix'en  suggested  for  the 

^Nirfrtf  headache  when  present.      The  current  in  such   eases  should  be 

I  very  gradually,  through  a  rhe<jstat  or  the  j>hysician'8  hand,  tjegin- 

wQr  at  »ero  and  increasing  to  two  or  at  must  thive  niilliamp^res.     The 

piins  in  the  extremities  which  are  not  unccmmion  in  adult  patients  atrcttcd 

Willi  multiple  sclerosis  seldom  CH?cur  in  ehildbood. 

Vol.  IV.— aa 
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By  A.  JACOBl,  M.D, 


The  first  aronrati^  dcstTiptioii  of  tulKTciilar  nietiingitis  was  given 
Rubert  Wliytt  (1708),  iiniler  the  name  uf  hydrops  of  the  c^*rebral  ventricJ«J»«. 
Cttpurou  aud  Chauvel  employed  the  term  brain  fever  {fih^e  cMbrcxS^^ 
Fabre  et  Constant  introduetMl  the  terra  *' tiibeiTnlar  meningitis"  ioto  ouj 
projiont  nomenclatiim  in  1835,  Since  that  time  tbe  literature  of  the  siib}^*:^ 
ha-s  been  m  immense  that,  m  this  work  is  de>iignt^  to  supply  the  clinic^ 
wants  of  the  prat'titioner,  I  prefer  to  abstain  from  extensive  references  aoJ 
limit  my  remarks  to  as  conipreliensive  a  review  of  the  subject  as  can  t^ 
ac*eompli.shc*d  witliiu  tlic  briefest  possible  space. 

A  large  percentage  of  the  cases  of  tubenndar  meningitis  admits  of  t 
subdivision  of  the  symptoms  into  three  parts^  or  stages,  whicJi  a>rresi>otKl 
more  or  less  distinctly  with  tlie  development  of  anatomical  ehauges.  The 
first  is  that  of  hyiK*raemia  of  the  pia  mater  and  irritation,  the  secfjud  exhibitii 
tite  symptoms  of  exudation,  i>i'essurc,  and  consecutive  ana?mia,  and  the  third 
those  of  tile  cxtitiction  of  the  functions  of  the  centres.  Still,  it  is  impus* 
siblc  fnlly  to  discriminate  the  Ijonndary-liues  between  them  in  every  case. 

The  fii*st  signs  of  a  diseased  condition  are  of  a  ver\'  indefinite  nature 
Many  of  the  children  liave  a  previons  liistor}'  of  jJidlor  and  debility,  diar- 
rhcea  aud  vomiting,  "colds/'  broiiclfuis,  conjunctivitis,  ei'zema,  and  lymph* 
adenitis, — **  scrofula.*'  They  emaciate,  are  pale,  lose  their  appetite,  beoouJ*^ 
t|uiet,  unwilling  to  play,  j>eevish,  cry  a  good  dc^l,  or  api>ear  perfectly  listlf^^ 

The  physical,  intcUwtual,  and  moral  changes  are  well  rememberd  by 
the  attendants  when  the  further  development  of  the  case  suggests  inquiry 
into  the  previous  history.      The  morosencss,  |>cevishness,  and  depres?it>i^ 
are   often    iTlieved  by  sleep,   wljicli^   however,   is  frequently  interniptt<»* 
Many,  iudee*l,  sleep  l>adly,  complain  of  headache,  avoid  the  light,  at*^ 
htild  their  head  in  their  hands.     Often   it  is  one  and  the  same  sjxit  tb^** 
is  constantly  supported  or  pressed.     There*  is,  as  a  rnle,  no  elev^aticwi  i>^ 
temperature  at  this  time,  and  rarely  is  there  an  increase  In  the  fretjuenc^^ 
ol'  tlie  pulse ;  on  the  contrary,  it  begins  rather  early  tf»  Ik?  retanUd  ^m-^ 
slightly  irregular.     The  tongue  is  furred,  an  ott^sional  brief  vomiting-sft"-''^^ 
tiecui-^,  and  the  **  gastric"  symptoms  are  treated  unsutvess fully.    The  vomi*'''^^ 
ing  is  not  preceded  by  nausea,  is  quick  and  prtjpulsive,  and  mostly  takc^^*^ 
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fwhilc  the  child  is  lieiiig  moved  on  the  bed  or  raised  from  tlie  pillow 


Th 


jiistipatK 


ith 


!  as  in  pregnaiiry  or  sea-siPk iiess 
nmcb  headache,  and  the  qunntity  of  urine  diiniuisJies,  Home  hy|ier- 
flBthesia  of  the  abdomen,  reminding  of  i>eritonitiSj  is  liable  to  niisltwl 
the  diagnosis.  Gradually  there  m  more  s<»miioleuee,  more  photoiihobia, 
mad  DOW  and  then  siime  increast;  of  temperature,  ^^'hich  uHualty,  however, 
dots  not  exceed  IWI"^  or  101*^  F,  In  this  way,  in  addition  to  a  few  weeks 
filled  with  the  premonitory  symptoms  detailed  above,  a  week  or  more  may 

The  pulse  becomes  more  slow  and   irregular,  even   intermitteut,  the 

cbe  more  severe ;  there  is  a  constant  frown.     Though  the  i>atients  do 

i  complain,  tliey  are  evidently  suffering  much.     They  grind  tlieir  teeth, 

rin  their  somnolenee  suddeulvy  unexj»e<-'tedlyi  at  longer  or  shorter  inter- 

rala,  ure  delirious  or  dull  and  apathetic.     From  their  a|>athy  they  are  easily 

]»  however,  look  surprised,  give  a  brief  answer,  and  drop  again  into 

r drowsiness.    They  yawn  <ifteu  ;  respimtion  is  int<*rnipted,  and  restored 

tiy  dii'p  and  long  sighs ;  the  abdomen  is  retracted.     The  pulse  is  still  more 

de«l,  GO  or  IcsSt  more   inx^gular,  for  many  days  in  succession.     The 

tiiin  of  urine  l^ecomes  more  st^auty,  the  constipation  more  obstinate; 

kb^^ves  are  but  half  closed,  under  the  falling  cvclid  the  balls  are  seen  to 

inovedowly  about  from  side  to  side,  and  with  a  pccidiar  expression  of  utter 

liltigiic  and   forlorn  abseut*miudt*tlness  the  upper  eyelid  is  gently  raiswl, 

ds  the  blank  soulli*ss  hall,  auil  gently  falls  again.     Now  and  then  one 

of  the  eyelids  is  more  drawn  than  the  other,  one  eye  more  j>erceptible  than 

itunale.     The  pupils  begin  to  dilate,  sometimes  both,  s<jnictimes  one  more 

ttau  the  other,  and  the  staring  ex|ux's.sion  bc<.N»uies  more  iuteusi*.     The  face 

»^  apt  to  flush  suddenly,  mostly  in  cinmmscribed  spots ;  tlic  skin  iu  con- 

tirith  the  pillow  is  congested,  and  the  mark  of  tlie  touching  finger  is 

By  seen  for  some  time.     A  gentle  friction  results  in  the  ap{>camncc  of  a 

*cll-drcumseribed  blush  corresponding  with  the  size  uf  the  friction  (Trous- 

*iiu'8  **  mark") :  it  appears  slowly,  after  a  few  seconds  or  a  minute,  stands 

wit  in  distinct  relief  a  few  minutes  or  more,  and  disappears  as  slowly, 

iVmaeimisness  is  gradually  waning  more  etjmpletcly,  a  slight  twitching  is 

■^  round  the  mouth  or  eyelids,  or  suddcnl}'  a  general  convulsion  may  set 

in,  followed   by   ptosis,   facial   jiamlysis,   strabismus,   or   paralysis  of  the 

cxtMnitits,     This  paralysis  is  more  apt  to  lie  unihitcml,  however,  than 

The  convulsions  may  rcappmr,  may  be  general  or  partial,  and  are 

^^WBMnjuanied  with  more  dilatation  of  the  pupils,  antl  more  loss  of  conscious- 

ttttRj  which   rarely  returns  for  a   few  niumcuts.     Indeed,  all  the  ccTebral 

;  •ymptoms  may  exhibit  peeuliar  alterations  ;  sometimes  cjuitc  unex[jectedly 

JHi'  paralvsis  may  j>ass  b);,  or  become  more  local  ;  sometimes  there  is  an 

j*na  paralyzed  without  the  leg  or  the  face  participating,— never,  however, 

U  lower  ejfitremity  without  the  npi>er.     Even  ptosis  may  disappear  tem- 

[pumrily. 

The  oonvulsions  are  not  always  clonic, — sometimes  there  are  tonic*  con- 
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tractions ;  the  rigidity  of  the  neck  lieeomes  more  iotense,  the  face  mc 
flushed,  perspiration  sets  in^  the  pulse  iuem^aeB  iu  frerpieney,  the  iem 
perature  begins  to  rise  to  102^  or  rnnre.  This  is  the  begiuning  of  the  eri 
whieh  generally  arrives  in  ahnut  three  days.  More  convulsiims,  dee|3 
eoimi,  rapid  pulse,  from  150  to  240,  higlier  temperature,  fn/ui  103°  or  H^ 
to  107°,  injected  and  purulent  conjunetivfe,  and  Cheyoe-Stokes  respirati^ 
preiliet  and  usher  iu  the  final  dissfikitiiuij  sifter  an  observation  of  general 
three  or  ibur  weeks,  and  a  dui-atiou  of  ail  the  symptoms,  the  pi^moiiitcoi 
included,  of  from  five  to  six  weelta, 

A  latent  form  of  tlie  disease  is  oc^msioually  met  with  in  ehildren  w^ 
have  bwn  phthistml  for  sc»metirae.  In  them  die  eerebral  symptoms  do  wi 
bcx^iome  ptm-eptible  until  two  or  three  days  lieft^re  death.  The  sopor,  evem.' 
this  late  sti^,  is  mild,  and  the  convulsions  ai'e  not  violent.  In  other  c»4 
marked  witli  previous  general  tid>erculosis  the  symptoms  are  more  scv^ 
Vomiting  and  lieadaehes  are  very  rnarkeil,  deltrium  aod  convulsions  v^ 
pronounce!,  tlie  pupillary  symptoms  often  unilateral.  In  many  ther^l 
diarrhtea  iu  phiw  of  emistipation,  iunl  a  tumid  al>domen  instead  of  ^ 
retraction.  In  the  infant  tlie  fontanel  may  be  found  raised  atul  pulsati^ 
until  near  the  end*  It  is  at  that  eiirly  age  that  the  prt^monitorv  symptoil 
and  the  initiatory  stage  des^^-riLuKl  aiH>ve  are  often  al>sent.  Tlie  attack 
very  sudden  ;  tem|KTature  is  high  iu  the  beginning;  strabismus,  trismn 
opisthotijnus,  or  general  couvulaions  set  in  at  a  very  «irly  [lericid,  and  deiifi 
occurs  in  a  few  days.  Thus  it  is  that  the  diagnosis  is  often  ditHeiiK 
There  are  quite  a  numljer  of  ceases,  particularly  in  older  children  and  if 
adults,  in  which  fix>ui  the  Ix'ginning  a  {K.'culiar  typhuid  condition  obscure! 
the  recognition  of  the  exact  condition  of  things.  In  these,  somnolenot 
hctidachcSj  delirium,  and  convulsions  apjimr  early,  and  alternate  with  oil 
an*jther;  tlie  alxlomcn  is  not  retract wl,  the  fever  is  very  high  fn»m  tb 
begiuning,  the  thoracic  symptoms  prcdominatCj  and  the  |>atients  die  sool 
witli  the  symptoms  of  b<ith  (x'rel>ral  an<l  general  acnitc  miliary  tnben^ulosii 

Ophthahnosco}Tic  exaruiuatiriu  reveals  hy]H^neniia  of  the  retina.  Some 
times  tubercles  are  discc^ven^  in  the  choroid,  in  the  sha|X!  of  spherid) 
white  s|K)ts  near  the  t^ptic  pupilhi.  But  they  are  tar  from  l>eing  of  ooi 
stant  occurrence*  I 

PATHoLcKiiCAL  Anat<jmy, — The  morbid  changes  are  mainly  found  fi 
the  pia,  ou  the  surfiice  of  the  brain,  in  the  veutricles,  and  principally  a] 
over  the  bast*.  The  fossa  8ylvii,  iRHlunculi,  cliiasma,  cciTbellnm,  and  pon 
are  the  main  stoats  of  exudation.  The  pia  is  less  transparent  thari  norinalh 
thickened  and  succulent,  and  can  easily  be  detached.  Exudation  is  8om# 
times  copious,  either  serous,  or  ]vundent,  or  g«.*latinons,  sometimes  qnH 
consistent ;  the  cavitii*s  are  dihitcnl  with  either  a  ck^ir  or  a  turbid  fluiij 
In  the  exudation  are  found  a  number  of  small  tulx^rcles,  yellow  when  oldei 
semi-transparent  w!»en  recent.  They  are  nK^stly  finnid  in  the  walls  oi 
small  blorKl-vessels,  the  lumen  of  which  is  often  amtracted  by  their  prcf 
enee  and  by  the  accompanying  proliferation,  particularly  of  the  adventitioii 
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mwnhrane  (Cornil),  ancl  of  ihe  niielei  of  the  neuroglia  and  the  varm^s  of  tlje 
cipillarit'^  (Hayem),  The  niei;haiiiail  otetructioa  of  eirctilatiun  dujM:*iidijig 
tbrreuti,  and  the  su|>ervening  arteritis,  together  with  tlie  pressuix*  of  the 
aolk]  exudation  on  the  bhKxl-vessels,  often  give  rise  to  soilening  of  the 
cerebral  substance,  either  IfK'allv  or  over  a  large  area.  In  the  brain-mib- 
steocp  there  are  otlier  ehangc\s  fle[>eiNling  on  the  pt^est^iice  and  amcnuit  of  the 
eamdation.  The  ventricles  are  dilatexl,  their  walls  sometimes  harck^ned  by 
tbt  pn^uref  but  more  often  softened  ;  the  con vohit ions  are  flattened,  the 
sobslaDoe  is  0Bdenmt<nis,  and  capillary  apoplexies  re«tiltiiig  from  the  changes 
deaenlw<I  as  having  CKJcnrretl  in  the  blood-vessels  are  freqnent.  8ueh  capil- 
Imiy  ht>ninrrhagc*s  are  partieularly  common  in  the  clioroid  plexus. 

The  tulxTcular  conglomerates  are  sometimes  found  to  be  quite  ntnner- 
OCK^tmi  ^till  there  is  little  or  no  meningitis.  In  others  tliere  is  either  a 
livdr^M^phalic  effnsi<ni,  or  a  jelly-like  or  solid  exudation  without  a  local 
tuljen-akisis,  while  in  all  of  them  the  number  of  tubercles  in  the  other 
<*t]gans  is  ven'  large,  thus  rendering  the  nature  of  the  intmcranial  affection 
^sertiin,     Indecti,  there  are  l)ut  few  csises  m  all  the  forms  of  tidx'reular 

Ittieniogitis  in  which  the  bacillus  has  not  iMxni  found. 
The  other  oi^ns  show  tulxTcular  degencpatioih  In  most  cases  the 
wjjole  course  of  the  disease,  and  the  results  of  the  autopsies,  are  those  of 
IttilMiry  g€*neral  tuberculosis.  In  adolescents  the  luug-symptonis  are  the 
*»Oit  predominant,  in  the  child  (l)esidcs  the  hmin)  the  peritoneum  and  the 
Wl>tiehial  glands  are  thoroughly  affect tnl.  Tlie  liver,  tlie  spleen,  the  kidney, 
■od  particularly  the  pleune,  exhibit  tubercles  in  all  tlieir  stages,  mostly 
'^DCot;  the  bronchial  and  me<iiastinal  glands,  not  rarely  those  of  the  neck 
Us«>,  are  casooiig  or  suppurating  in  their  cent  its,  and  the  lungs  are  seldom 
'^t«ci.     Bones  are  often   carious,   parts  of  the  surfaee  are  covered   with 

(^cgEems,  and  now  and  then  we  find  an  arthritis  (^*  tuuior  albus*'),  or  lupus. 
Old  tubercular  infiltrations  in  the  lungs  and  glands  are  very  commonly 
w»uod  in  the  autopsies  of  such  cases  ;  otx-asionally  also  in  the  kidneys,  spleen, 
*tKl  liver.     In  some  of  these  cases  the  cerebral  elianges  are  hut  trifiing; 
Etiology. — Tyl>crcTdar  meningitis  is  not  frc^pient  in  the  first  months 
■    «nife,  but  is  more  so  than  is  sup|)osetl  by  many.     Indeetl,  as  the  symptoms 
differ  from  those  cxhibiti^d  in  later  years,  mistakes  in  diagnosis  are  easily 
"^k     After   the   seventh  yrar  its   prevalenee   is  not  great.     The   large 
ftttjrtrity  of  cases,  therefoiv,  are  observt^l  l^twecn  the  end  of  the  second  and 
Aw  )<eventh   year.     Dentition,  wonus,  frights,  fiills,  blows,  have  tronhk^ 
I        nwire  seriously  the  brains  of  writers  than  of  children  dying  with  tuber- 
B    «ilw  meningitis.     This  and  meningeal  tuWrtHdosis  generally  are  infectious 
^^K,|iteii^,  or  rather  parts  of  a  general  tuberciilar  iufS-ction.     Thus  the  main 
^B    tene  18  in  a  s|KH?ific  invasion,  which,  with  our  presi^nt  knowledge,  nu-ans 
*b* importation  of  the  tulx*rcle-hacillus.     It  spreatis  ahmg  the  lymjdi-ducta 
»nJ  ti]tM)d-ves*^ls  and  thus  excites  inflammation.     It  is  true,  however,  tliat 
^»  amount  of  inflamnuitiou  and   the   ntunber  id'  eruptions  nci^l  not  he 
pWalW  to  each  other :  sometimes  tliere  may  he  even  meningitis  w 
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le>calizeil  tiilM*rek\  while  tliore  h  a  general  tulK^ivnlar  infection  of 
hiM\)\  Chiklren  of  iihthisieal  jmreiits  are  nmre  liable  to  \k'  aifected,  aiiw*^ 
them  lx>Ys  more  than  girls.  But,  aceordiiig  to  our  present  knowledge  i 
the  rare  ocx'urreuee  of  dinn-t  hereilitarv  transmission,  it  is  certain  tliat  m 
principal  danger  lies  in  the  cxuigenital  insufficiency  of  the  tissues,  as; 
more  positively,  in  the  many  opiwjrtnnities  for  tK>ntagion  by  food  (brem 
milk  and  cow's  milk)  and  inhalation. 

I  knew  a  family  in  indi^^ent  cirriimstanees  and  with  limitetl  dwelliKS 
space,  in  which  ten  children  died  of  tnbercnlosis,  many  of  iheni  of  tul^ 
cnlar  meningitis.  But  one  of  the  eleven  survived ,^ — now  a  man  of  o^ 
thirty,  with  a  narnnv  chest,  hut  in  fair  health.  A  numl:ier  of  cases  in  ^ 
same  family  arc  ohscrvctl  frt\[uently.  The  children  are  often  delicai 
of  less  than  normal  weight,  lively,  intellectual,  prematurely  overbiirdeiri 
with  mental  work,  impressionable:  s<_)me  I  have  known  to  be  active  mast'^ 
bators.  But  there  are  tho.si*  who  are  fat,  rotund,  (»f  appan^ntly  vigorci 
health,  but  with  long,  thin  eyelashes  and  occasional  catarrh  of  the  o^ 
junctivie  or  the  nose;  again,  those  whf>  have  always  Ijccn  believed  to  l>e 
health,  in  whom  nothing  but  an  accidental  exposure  to  tlie  virns,  ofti 
not  traced,  can  be  accused  of  Ix-iug  the  cause  of  the  mischief.  But  tl 
history  of  every  patient  must  be  thorougldy  studied.  Tn  many  cases  t5 
origin  of  tubercular  meningitis  t^n  be  traeed  to  the  bronchial  glands,  il 
wiiieh  tubercular  dcgene ration  may  remain  dormant  for  years.  Throiij^ 
them,  w^hoo ping-cough  and  measles  may  give  rise  to  a  general  tuberculi 
invasion  after  yc^rs  have  elapsed  ;  another  proof  of  the  perversity  of  th 
"exjxxitaut"  treatment  in  "  sclf-linnte<r'  diseast^s,  and  of  the  fact  that  there 
pentic  nihilism  is  as  dangerous  as  over-medication. 

Utrdmann,  Oehme,  ami  Baenmler  report  (*ases  of  tubercular  meningitj 
connected  with  (or  depending  on)  erythema  nodosum,  which  is  itself  bot 
the  cause  and  the  result  of  embolic  processes  not  only  on  the  extensor  sidi 
of  the  extremities  aud  the  tendons,  tjnt  also  in  other  regions  of  the  b<id 
(mouth,  thTOat,  conjimctiva,  end«)eardium,  pleura,  kidneys).  Ochme's  eai 
died  of  tubercular  meningitis  a  few  weeks  after  the  termination  of  a  febril 
erythema  nodosum.  Bacumlcr  saw^  three  cases  of  the  same  affection  eoni 
plicated  with  vesicular  eruptions  on  the  conjunctiva?.  Two  of  them  hat 
a  protracted  high  fever,  one  multiplr^  lymphomata  and  tnmefactiun  vf  th 
spleeUj  one  bilateral  pleurisy  and  neuralgias  on  arms,  legs,  and  head,  aor 
one  was  suddenly  taken  with  the  symptoms  of  aente  hydroce]>lialns.  A 
the  autopsy  he  fnund  miliary  ttiijerculnsis  of  the  brom^hial  glands,  the  pit 
pleura,  liver,  spleen,  and  kidneys,  and  central  softening  in  a  gland  axljoininj 
the  tnicheal  bifiirration. 

Diagnosis. — Tlic  diagnosis  of  tul>ercular  meningitis,  in  the  majority  ol 
cases  occurring  l)etween  the  second  and  the  seventh  year,  is  not  very  diffl 
cult.  AfVer  the  pivmonitory  stage  of  iniwiljilitA^,  {>eevishness,  or  deprei 
sion,  the  temperature  lw?ing  nonna!  or  nearly  so,  the  respiration  l)econit 
irregular,  tlie  pulse  retarded  and  irivgular,  v^omiting  aud  c(.)nstipii 
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tibf  urine  is  dimini^hwl  in  quantity,  the  alxlomeii  is  rrtrartt**!,  and  the  in- 
taw*  hnulaclie  rhango^  gratlually  into,  or  alt<?niates  witlij  istujwjr  increasing 
into  ctima. 

Sighing  is  n*»tic?ecl  at  a  very  early  {KTiod.     Cheyne-Stokes  respiration  is 
'ftflymptum  of  paralysis  and  an  oniinuu8  t^ign. 

The  pulse  may  be  rapid  at  first,  jmrtieiilarly  in  infants,  but  is  mostly 

slim-  while  l>eing  irrt*gular,  from  sixty  to  eighty  beats,  or  less,  in  a  niinnte, 

of  ciuingeable  qnality,  now  and  tlien  almost  imjxTeeptible,  towards  the  end 

[(the  last  three  davi?)  very  rapid  and  then  more  n^gular.     It  mnst  Ix'  reniem- 

J,  however,  that  the  pidse  may  also  lie  Ijoth  quite  slow  and  irregular  in 

ric  di^irders  and   in  ehronic  ana?min.     I  have  observed  this  pidst*  in 

AiMcmic  ehiidrcn  througli  years,  and  have  often  l)een  in  anxious  susjxiuse 

about  it^  signitiean(^. 

Vomiting  sets  in  suddenly,  without  j>reeeding  naus<*a,  nsually  while  the 
bead  m  raised,  but  also  vv  hile  on  the  pillow,  and  is  propulsive  and  quiek. 
li  18  mostly  a  symptom  of  irritation  of  the  pneuniogastric  nerve,  and  is 
I  ibenfore  chamcteristie  of  meningitis  at  th(^  Imse,  In  meningitis  of  the  con- 
.  vejtity  there  is  little  or  no  vomiting,  and  the  j)Upi]s  rc^main  wjnal,  hut  there 
lis  ptofits;  there  is  more  uneonsciousness,  sojM)r  and  eoma,  and  the  disease  is 
\^€  shorter  duration. 

Headache  ae<v)mjtanies  the  whole  e<»ui>;e  £*f  the  disease.     At  first  it  is 
liauoiis  and  nniibrm  j  the  imtient  frowns  etaistautly,  and  is  apt  to  earry 
le  Irnnd  up  to  the  head.     Afterwaiils  thei'e  ai^e  fHX'asional  abrupt  shrieking 
fells,  whieJi  are  apt  to  pei*sist  until  eomplete  stujMir  si^ts  in. 

Constijjatiou  is  quite  ohstiuate,  l>iit  there  is  diarrlnea  sometimes  in  very 
rc*iin^  infants.  As  in  them  the  reti-aetion  ot*  the  a  1x1  omen  may  be  absent, 
>ic  J  liferent  ial  diagnosis  between  tul}ereular  meningitis  and  typhoid  fever 
my  InT'ome  diftieult. 

The  temperature  of  the  bixly  (rectura)  is  not  characteristic ;  it  is  not 

typical,  and  has  no  regular  enrves.     It  is  at  first  usually  nearly  normal, 

|**ometimes  subnormal  ;  ordy  in  the  very  young  it  is  high,  beeausi*  in  them 

tuberculosis  is  apt  to  l>e  universal.     When  in  children  of  four  or  five  years 

Uic  tt^nq»f*rature  is  high  and  less  intermitteut  at  an  early  iktickI,  the  ease 

fltproliubly  one  of  punilent  meningitis.     There  is  no  regular  proportion 

I9tvii  pulse  and  tem])erature.     Towards  the  end  it  IxH^cmies  very  high,  in 

portion  to  the  inereiising  j^amlysis.     The  latter  may  result  either  from 

pn^Rurt^  brt night  alxMit  by  the  presenee  of  the  exudation,  or  from  anaemia. 

bthis*  oise  the  paralysis  may  Ix*  but  temiMirary. 

Convulsions  may  set  in  at  almost  any  time.  They  may  be  localized  or 
fHienil,  mild  or  severe,  elonie  or  tonic%  Peath  is  rarely  the  imniHliate  rc- 
•ikof  an  attack  of  eonvnisious,  Imt  a  k>cnl  ]>aralysis  (motor  oculi,  facial, 
^^  upper  extremity,  or  total  hemii»Iegia)  may  st^  in  imnuxliately  after  such 
*^ft  aita^'k.  This  symptom  is  jKithognornonie  tor  the  diagnosis  from  uneraia, 
^'^^'bieh  a  h»cal  afttrtion  is  extremely  rare. 

IVEspinc  and  PicA^t  describe  a  symptom  which  they  cmll  static  atajcia. 
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It  appears  at  a  pretty  early  periml.     Wlien  the  eliild  i.s  placed  on  his  feo% 
he  totters,  hij*  walk  is  lUHJulatiiig,  his  featur*?^  exhibit  fear  and  anxiety. 

Retraction  of  the  head  and  stiffness  of  the  muselesof  the  neck  euii:^titii.'i:. 
a  frequent  syinptoni  of  tuhereular  meningitis.     But  the  sarae  symptom 
met  with  in  otlier  e<'rel)ral  and  s]>inal  diseases,  as  in  eerebrcHS{)iDal  and  spia 
meningitis,  and  in  either  idiopathic  or  secondary  muscular  aflectious.     Toi 
collis  is  observcxl  as  both  an  acute  and  a  dironie  atleetion,  as  the  result 
rheunuitisnj,  trauma,  angina,  articukr  iutlanimatiuu,  and  adenitis,  the 
sible  existenc5e  of  one  of  which  must  be  taken  iuto  account  in  ever>'  cwse 
retnietion.     In  most  of  tli<:»se  msc\s  it  begins  quite  suddenly,  and  with  isor^i 
fever  and  moist  surface;  passive  or  active  motion  is  exceedingly  painriLs 
but  both  the  rigidity  and  the  pain  are  mostly  txmfined  to  one  side  oti\ 
There  is  no  lack  of  cous<'ionsness,  as  in  meningitis,  and  there  are  no  co 
vulsions.     The  course  of  the  aente  symptoms  is  short,  though  convalesce!^ 
be  ever  so  protmcttil  and  relapses  frer^ucnt,     8till,  A.  Legroux*  rejio 
a  ease  the  sympttuiis  of  which  were  so  doubtful  as  to  lender  the  diffW: 
ential  diagnosis  from  tubercular  meningitis  quite  dilHcult.     It  lasted  elc%*^« 
days.      Among  the  symptoms  of  tlicse  acute  retractions  I^^groux  eoutitA 
fever,  jx*rspiration,  lassitude,  pain,  rigidity,  vomiting,  and  constipation* 
very  close  Itxtd  (*xaminati*>u  is  i-equired  to  diaguostiiiite  in  such  caaeB 
twee^n  meningitis,  pharyngitis,  otitis,  and  Immehitia.     The  author  relies  *>J 
the  localization  of  muscular  haitluess  as  i>ne  of  hi»  l>est  differential  si] 
and  states  that  in  liis  castas  the  alKltimen  was  not  retmcttd  as  in  tubercul 
meningitis,  and  the  vomitiug  lasted  but  a  sliurt  time. 

The  differential  diagnosis  of  tulierculai*  meningitis  from  simple^  sum^^ 
syphilitic,  and  t?eix4)ro-spiual  meningitis  is  by  no  means  easy  in  ever}' 
Meniugitic  symptiuns  iK-curring  in  a  sypliibtic  cliikl  will  find  their  explain 
tion  in  a  eonseientious  considemtiou  of  the  history  and  of  the  geneml  si^ 
of  syphilis;  they  ai*e  mostly  not  accomimnied  by  high  fever.  This  ft> 
is  liable  to  recover  atler  a  protractal  anti-sypliilitic  treatment.  Cerebri*-** 
spiual  meningitis  is  fitipieutly  seen  as  an  epidemic,  but  the  number  of  csw©** 
occurring  in  a  connnunity  is  aj)t  U*  Ix^  so  small  that  the  practitioner  who 
calltHl  upon  to  decide  in  an  individual  case  will  find  his  task  quite  diffii*i^^l*- 
It  is  not  pivcc^lctl  by  a  long  term  of  prodromi,  as  tubeiTular  meningi^*^ 
mostly  is,  and  begins  with  a  higher  tcmiK'mture  than  the  latter,  lu  a  ^^^^^ 
time  the  characteristic  eruption  makes  its  ajipea ranee  in  (vreliro-spinal  fe"^""*^^! 
but  it  may  be  absi'ut.  Alter  a  wliiJe  hemorrhages  will  apjxitr  in  the  latt:^^^» 
consciousnesa  is  preserved  more  intact  tlian  in  the  tubercular  form  ;  the  dil^* 
tatiiin  of  the  pupils,  or  one  of  them,  is  pcre^eiitiblc  at  a  very  early  |ieri*^' 
it  being  the  rcstdt  of  irritation  of  tlie  synquitht^tie,  wliile  in  tuliercular  mei^^*^^" 
gitis  it  results  from  oculfi-tuotor  paralysis,  Tlie  vaso-motor  drsturbam^^^** 
(Trousseau's  "  marks**)  arc  obscrvetl  at  the  very  beginning  of  a  c»ret> 
epiual  meningitis,  while  they  do  not  ap}>ear  until  late  in  the  tubereuhir 
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I  form.     In  simple  moniti*ritis,  the  **  acute  hydrnrpphaliis"  pro|wr,  there 

are  faanlljr  ever  aiiy  pr<Alroiiii.     Its  onset  is  nmre  i^udden,  the  symptoms 

Oicire  marked,  its  temperature  higher,  and  itj?  c^mrse  more  rai>id,     Reeov- 

eri«i  are  |ingsible,  as  they  are  also  iu  rlieumatie  laeningftis,  which  otH^-iirs 

more  frequently  tliau  some  authors  (D^Espiiie  and  l^icot)  a{>i>eur  to  believe. 

Tlie^ijuote  but  fiiWn  cases.     Still,  this  kiud  of  meningitis  will  be  more 

ft^ueotly  diagnosticated  when  observci's  become  aware  of  the  flict  that 

aovite  dieumati^m  in   infancy  and  ciiildhixKl  is  easily  overlwjked,  fnr  the 

r^i^ttflQQ  that  it*?  articular  symptoms  are  liable  to  be  but  trifling,  the  IrM'al  pain 

A^  gwelling  not  being  necessarily  iu  proj>ortion  to  the  daugerousness  of 

^^  »«*  affection.     In  rhcumatie  meningitis  the  onnet  is  sudden,  and  Hic  fever 

^^'^1  from   the   very  l>eginning.     The  suddenness  of  the  attack   makes  it 

'■^asenible  tlie  cerebral  symptA>ms  pnxlucod  by  the  influence  of  an  acute  ernp- 

ti  V**  fever,  such  an  scarlalina,  which  is  ai>t  to  prove  fatal  w^ithiu  a  day,  wit!i 

'^'^•gh  temperature,    micuns^nousness,    convalsions,  and   early   iieart-faihn^e, 

^^^itbout  the  characteristic  eruptiuu  making  its  appeamnee, 

I  have  M'en  am^  in  which  the  diagnosis  bi^tween  talM?i"cular  mouiugitis, 
typhoid  fever,  and  acute  yclluw  atrophy  of  the  liver  was  very  difficidt ;  iu 
*  lew  it  became  imjK^ssible,  Tlu>  latter,  nire  though  it  lie,  will  exhibit, 
^des  the  high  temix?mture  and  the  gmve  bmiu  symptoms,  a  large  am<mut 
alimmiu  in  the  nriuc,  and  jaundice.  Typhoid  fever,  when  running  its 
iicaal  course,  may  exiiibit  its  jHH^uliar  temperature-curve,  wliicli,  however, 
lUieeiit  in  moBt  eases*  Ehrlich's  test  is  not  always  conclusive.  Abnormal 
of  tv'pljoid  fev^er,  mon^^vcr,  will  cijinnicnce  with  a  high  temperature, 
^^*h1  can  easily  bc^  mistaken  for  the  abuurmal  castas  <d'  tulrercular  meningitis, 
"^'liicb  may  also  begin,  jmrticularly  iu  the  very  young,  with  elevation  of  tern- 
•'rsiinre.  BesideSj  typhoid  iever,  while  influcnciiig  the  cej'cliral  fiiuctions 
'tliex  diriH'tly  or  through  participation  of  the  kidneys  in  the  morbid  pn>- 
is  liable  to  be  actually  comi>licated  with  meningitis  to  such  an  extent 
111  Uie  diagnosis  may  become  very  diflicult  indeed. 

Acute  nephritis,  or  tlic  unemia  of  el  ironic  ncpliriti^,  may  often  \m  mis- 

Wken  fi>r  tui>er*'ular  meningitis.     The  examination  of  the  urine  onglit  never 

to  be  omitted,  even  in  cases  wdiich  do  not  aj>pear  doubtfuL     Ine<piality  of 

^hv  pupils  sjx*aks  more  for  the  jirc^'Ucc  of  some  tnrm  of  meningitis^  but  there 

ar^  cases  of  nramiia,  mtasicaiidly,  though  rarely,  in  which  tlic  dilatation  of 

\ht*  pupils  ia  not  erjnal.    This  dilatation,  when  pro<luei.'d  Ijy  direct  cerebml  pa- 

Jysiii,  h  more  stjitionary  and  li*ss  easily  influcnfM'd  by  light,  while  very  oilcn 

'  [Kipil.-^  of  unemia,  when  dilattnl,  will  contnict  somewhat  under  the  influeni'e 

^^  li^ht,  dilate  again,  and  appear  to  float  gently  between  its  two  extremes. 

The  eeiY'bral  symptums  whit^h  act^mipany  inf!ammat<>ry  diseases  of  the 
I'iiig*  are  fretjuently  mistaken  for  genuine  simple  or  tuljercular  meningitis. 
tl»el>raiu  suffers  in  pneumonia  mainly  when  this  occurs  in  the  upper  loljes, 
»m  there  are  exceptions  to  this  rule.  In  a  nu nd)er  of  cases  I  made  the 
^'iag^jsift  from  the  abst*nce  l>oth  of  prtKlromal  symptoms  and  i>f  slowness 
ai»d  irregularity  of  rt^pii-ation.     The  latter  is  apt  to  k*  accelerated  in  pneu- 
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monia,  even  umler  the  iiifliienw  of  a  .seix>iHlarv  nientngojil  noiipewioo 
exmlati<iii.  On  e\  ami  nation,  the  physical  syiuptuios  of  piieiiinuiiia  w* 
then  easily  detected. 

The  ophtluilinnscnpic  examination  may  Ix*  very  useful  in  chuibtful 
but  is  so  aettially  but  seldom ;  for  tlieri'  are  [jroiK)rti4>iiately  bnt  few 
of  tubert!ular  meningitis  in  which  it  is  not  negative. 

In  Mai'sliall  Halt's  "  hydrocephaloid**  condition  there  are  a  number  ^ni^  -g 
symptoms  wliieh  also  ui-cur  in  tubercular  nu-ningitis,  snc*h  as  a  mtxler^^^^x 
amount  of  fever^  gritting  the  tc^'th,  and  sighinLr,  nl^^)  jiallor  and  calla{>^3  ^ 
half-closed  eyes,  injected  conjunctiva,  coma,  and  etmvnlsions.  But  there-  ^ 
also  the  history  of  an  acute  dis^'ase  (tjastro-enteritiB)  preiT*ding  the  cerek 
symptoms,  whieli  ikciiitates  the  diagnr*sis. 

Prognosie, — The  prognosis  of  tulxrcndar  meningitis  is  a  very  bad  oi 
It  is  true  that  rewveries  luive  l)een  rcjmiietl,      Rilliet  has  seen  some 
getting  well  :  one  of  them  had  a  rehi|)se,  and  the  pust-mortem  examinatic^j 
showed  the  correctness  of  the  diagnosis.     Le}>ert  al8<:)  proved  by  a»  auto 
that  one  of  his  cases  liad  terminaKnl   favorably,  previoiif^ly.     A   few- 
cases  am  rcixirttHl  in  V  rnion  Mtdimk\  April  12,  1881.     Many  recoveri' 
are  claimed  by  tliose  authors  who  recommend  s|K^eifie  treatment,  as,  for  !■:»- 
stance,  Halm,  whose  treatment  consisttxl  io  the  application  of  tartar  enjetrif 
ointments.     A  famous  New  York  teacher  and  consultant  claimed  six  rteo^v- 
eries  out  of  a  hundred  eases,  but  admitttil  that  he  saw  each  of  the  ta-*?^-^^' 
but  once,  that  he  had  to  mly  on  tlie  i^eiwrts  of   the  attendants  casual  Ey 
given,  and  that  mistakes  in  diagnosis  were  possible. 

I  luive  seen  what  I  thought  to  be  a  recovery  ;  it  was  followed  by  de»^ 
from  necrosis  of  the  cranial  bones  and  secondary  meningitis  superindu^ 
by  the  taitar  emetic  torture.     Auiither  ease  of  mine  was  that  of  a  l)oy 
two  years,  who  *'  recoverLil."     When  growing  np  he  was  stupid,  ecceiitr^<f 
^dlfulj  lazy.    He  is  now  nearly  thirty  years  old,  and  lives  in  an  insane  b^^' 
lum.     A  thiix]  rase,  in  which  tlie  diagnosis  of  tulx^rt*nlar  meningitis  witf 
possibly  cruiTrt,  terminate*]   in  incurable  blindness.      These    are  the  b^^ 
results  I  can  Ixiast  of, 

D'Espine  and  Picot  and  Baginsky  never  saw  a  ca^te  getting  well 
Cadet  de  Gassicnirrt  claims  that  his  iTH-overies  were  those  of  meuiogHas 
iKX'urring  around  tumors,  syphilitic  gunmiata»  and  eeR'br:d  scleriisis. 

Thus,  when  the  diagnosis  is  beyond  doubt,  the  prognosis  may  be  cotH" 
sidered  abs(*hitely  l>ad.  Doubt,  however,  is  justified  in  a  numlmr  of  ca^^ 
of  aeute  simple  nuMiingitis  ol'  the  base  and  ventricles. 

Treatment.— E%Try  Ixiby  in  a  tubeiTular  family  or  surroundings  is  lia^**^ 
to  1k'  intwtixl  with  meuingcid  tuberculosis.  Tlurefore  whatever  preventive 
treatment  of  scrofula  and  tuberculosis  has  been  detailed  in  the  second  ^*^"' 
ume  of  this  work  and  found  available  in  practice  ought  to  be  nttli**^ 
Besides,  the  hair  ought  to  be  worn  short,  the  head  kept  c<mi1,  no  fet^^*^*'^ 
pillows  usi^il,  the  skin  aecustomtKl  to  cold  water.  Ecjiema  must  be  €*o*^^' 
tlie  bowels  must  be  kept  regular.     Though  it  be  true  that  tubercular  Ei^*^ 
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inptis  is  an  infections  disease,  it  is  still  a  meningitis,  and  irritation  and 
liV|ienemia  of  the  brain  are  predrsposinpr  nrnses.  Therefore  hefori!  the 
eigiuli  ycair  there  ought  to  be  for  a  preihspust^l  ehiUl  no  sch(K>ling,  and  after 
th«ttime  DO  overwork  must  be  j^ermitted.  Cod-liver  oil  and  arseuie  may 
be  idniiniMered  for  months  and  years  in  siiei^'ssion,  the  latter  with  oeea- 
si€mi  interruptions.  Iron  is  to  be  ji;iven  in  digestible  and  small  doses,  as 
loiig  as  there  b  no  vascular  excitement. 

When  tubercular  meningitis  is  diati;nosticated   during  the  prodromal 

«tage, — a  rare  occurrence, — noise  and  light  must  be  excluded,  and  al>solute 

tiBst  enforced.     Even  at  this  early  i>eriod  the  prognosis  is  bad.     Altogether, 

>  troatment  can  be  entered  ujion  with  any  degree  of  probability  of  saving 

*  patient.     There  are  indications  for  treatment,  and  in  the  prc^eut  condi- 

ioo  of  therapeutics  we  can  do  no  Ix^tter  than  to  fulfil  them,  with  conscien- 

9S  and — hopelessness.    Leeches  and  vesicatories  I  have  seen  to  do  no 

The  latter  irritate  and  bother.     Otlier  external  measures  have  bet:'n 

the  use  of  blue  ointment,  oleate  of  mercury,  crotou  oil,  ointments  continuing 

tartar  emetic  (1  to  8-12),  and  lately  iodoform.     Forty  yeai^  ago  it  was  the 

farmer  that  "saved"  tlie  patient;  four  years  ago'  it  was  tlie  latter.     A  dose 

of  calomel  may  Im*  gi\'eu  to  relieve  constipation,  and  re[)eattHl  from  time 

[to  time;  or  some  other  convenient  purgative  and  enemata.     On  tlie  supiKH 

that  the  inflammatory  element  was  predominant,  mercurials  have 

I  admiojstei'ed  ix'i^istently. 

Iodide  of  potassium  appears  indicated  partly  as  an  absorbent  and  i>artly 

its  effect  on  tJie  circulation.     I  know  that  in  some  cases  that  took  large 

i  for  weeks,  tliough  there  were  hundreds  of  tubtTcles,  but  little  etlusion 

^"•^ils  found  in  the  {>ost-mortcm  examination.     Large  doses  appear  to  be  re- 

|tiim]  fur  that  end ;  they  are  easily  tolerated,  a  child  of  two  years  readily 

'mlciog,  and  retaining,  from  one  to  two  or  three  drachms  daily. 

I  Persistent  vomiting  refjuires  pills  of  ice  and  opiates  ;  if  the  stomach  be 

^■^^toleraotf  the  remedy  may  be  introduced  into  the  rectum,  or  Magendie'a 

^^Bnndon  into  the  mouth,  on  the  tongue,  whiTe  it  is  readily  absorbed.    So  long 

^nhth*^  intolerance  of  the  stomach  continues,  rei'tal  alimentation  must  be  I'e- 

•orted  to.     During  all  this  time,  the  heart  being  weak,  ctirdiac  stimulants 

*Dsy  be  given,— digitalis,  strophanthus,  spartein,  camphor  ;  but  no  caffein, 

wd  DO  alwhol. 

Convulsions  indicate  the  iu halation  of  chloroform,  the  use  of  chloral 
j  (cioraainfmlly  moqihine)  by  month  or  rectum  or  subiaitauetiusly,  and  the 

^H  Wiinidt^  A  warm  bath  may  l>e  given,  hut  care  must  bt^  taken  tliat  there 
^m  >«  no  undue  tossing  ab<»ut-  Cc»ld  to  the  head  ought  utit  to  be  thought  of 
^m  ^Xfiqit  when  the  fontanels  are  raistKl  and  the  head  hot  and  the  tem|3erature 
^ft  Wited^ — ^hence  mainly  towanJs  the  end  of  the  disease.  Infants  do  not 
^P*  AdkI  icse  to  the  hcsid  for  any  length  of  time  ;  unless  watcla^l,  it  produces 
I         ^lollapftettnd  heart-failure.     As  the  bacillus  proliferates  fast  in  high  tem- 

^  NiboQ,  in  Arch.  t\  Kiuderk.,  1880. 
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peratures,  antipyrin  or  phenacetin  will   act  agreeably,  provided  they  U; 
not  given  without  one  of  the  permissible  cardiac  stimulants. 

Tubercular  peritonitis  appears  to  have  been  benefited,  occasionally,  t>y 
laparotomy.  Will  tubercular  meningitis  ever  be  improved  by  similar  inter- 
ference? It  is  not  probable.  For  no  operation  of  any  kind  could  be  mad.^^ 
without  the  danger  of  shock,  on  the  skull  of  a  child  afflicted  with  tuberc^mj^. 
lar  meningitis,  except  where  fontanels  and  sutures  were  still  open ;  a.^::^^ 
the  intracranial  space,  though  opened,  is  not  a  cavity  accessible  to  air  «^:^r^ 
capable  of  being  emptied,  in  the  sense  of  the  abdominal  cavity.  TIk  '^..j::;^^ 
if  there  be  any  cases  of  spontaneous  recovery  in  tubercular  meningitia>^^  j^ 
does  not  appear  that  our  direct  therapeutics  in  that  malady  are  other  tfc-^^^^^ 
hopeless. 


ND  EMBOLISM. 


By  B.  SACHS,  M.D. 


\  brain  of  the  child,  as  of  the  adiilt^  is  subject  to  nmrked  distiirb- 
'  its  bhxKl-siipply,  We  may  have  a  large  efftusion  of  hl*x»d  fr'oni 
of  one  or  more  bltKjd' vessels  (heniorrhagt^) ;  or  an  oeHiision  of  one 
blood-veasels  dot*  t«i  eoagidatiou  of  liloi*d  in  i^iitt  (thrombosis) ;  or 
osion  of  a  blood-vessel  by  a  plug  wliirled  into  it  ft-ora  some  distant 
the  cii'euiatory  api>aratiis  (cmbfilism).  Much  as  these  iialholu^ical 
)  differ  from  one  anotlKT»  the  elmieid  symjjtoms  rej^ulting  there- 
ive  many  points  in  commonj  so  that  we  are  justified  in  eonstderinj^ 
hemorrhage,  thrombosis,  and  eniliolism  under  one  head.  We  shall 
elled,  however,  to  note  carelhlly  certain  important  distinetions,  not 
r^ards  the  etiology  and  morbid  anatomy  of  eaeh  iircM-ess,  but  also 
erence  to  the  variations  in  the  mmle  of  onset  and  in  the  develo{)- 
other  symptoms  due  to  these  several  lesions, 

lorrhage,  embfjlism,  and  thrombosis  have  longsinee  been  recognized 
lost  frequent  muses  of  adult  apoplexy ;  not  so  with  reganl  to  the 
apoplexies  of  early  life.  Theit^  was  siipposcxl  to  l>e  a  markfxl  dis- 
between  the  ehild  and  the  adult  individual  in  tliis  resjHT't.  Only  a 
mtgo  FkTnhardt  eonsidered  eerebml  hemorrhtige  a  rather  rare  occur- 
the  ehild,  and  referred  to  an  exceptional  ease  of  Bastian.*  Henoch^ 
knd  Barthez,  and  other  authors  were  of  the  stime  opinion.  Certain 
i  these  vascular  disturlmnces  are  very  much  rarer  in  childhood  than 
rears :  but  in  a  recent  stndv  of  cerebral  Daisies  of  earlv  life  bv  the 
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Dinety  autopsies  of  hemiplegia,  found  embolism  seven  tiraes  and  hemoirhagf 
nine  times. 

The  scai'city  of  early  autopsies  accounts  for  the  prevailing,  but  mi^ 
taken,  views  on  this  subject.     For  detailed  proofs  of  the  writer's  \iew% 
tlie  reader  is  referrt^  to  the  paixT  meiiti^iJied  alnn-e,  which  will  l>e  quoted, 
again  and  again  iu  the  course  of  this  article.    The  entire  snhject-matter  ^'u^ 
gone  over  so  thorouglily  in  that  paper  that  reference  to  it  will  avoid  frequcMai 
repetitions. 

ETIOLOGY   AND   PATHOLOGY. 

Under  this  heading  it  \N'ill  be  neces^san^  to  consider  each  prooeeB 
rately. 

Hemorrhage. — Rupture  of  a  blood-vessel  in  the  brain  of  a  child  rrtAjr 
he  l)rought  about  by  a  variety  of  causes, — either  by  a  diseased  coDdi^ion 
of  the  blo< id- vessel  itself,  or  by  the  application  of  sijuie  extmneous  f^r^*:-*'. 
Taking  the  latter  cases  first,  we  liave  to  include  among  them  those  in  wl>  it^h 
tlie  difficulties  of  labor  (contracted  pelvic,  pmtractc^  labor,  iDstninK^KX^tJil 
delivery)  are  ecpiivalent  to  a  trunnmtic  injury  to  the  skull  and  brain.  M^Dx, 
Sarah  McNutt  *  has  shown  that  the  extravasation  of  blood  (chiefly  me^^^^'^tt' 


Flo    1 


Meningeal  hemonrhage  In  %  new-born  chUd;  dcftth  on  twcnty-cecoDd  dmy.    (After 
Dr.  S»nih  McNutt) 


geal)  is  more  apt  to  be  at  the  base  in  cases  of  head-presentation,  and     ^"^'^^ 

the  convexity  in  cases  of  foot-presentation.  The  application  of  the  fort^P^ 
was  formerly  supposed  to  be  the  element  of  greatest  danger,  but  by  a  €^^^ 
parison  of  statistics  it  was  shown  by  us  (S»  &  P.)  that  pi'otracted  labor 

*  Americttii  Journal  of  Ubstetrieai  18S5, 
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ij  niore  poteut  cause  of  harm  to  the  t4iikrs  brain  than  the  applioitioii  of  the 

^k         Fin?t-lx>m  children  are  most  apt  to  suffer  in  this  way.     Gowers^  found 
^^in  t>VTuty-lour  va?€^  of  meningeal  liemorrhage  that  sc'ventwn  were  first-born. 

TLic*  intense  venous  congestion  wliieh  aei'oni panics  proluiigvcl  eompreission  of 
^pho   brain  is  made  worse  by  the  asphyxia  at  birth.    It  is  dii*eetly  responsible 

Tor  the  hemorrhage,  whieh  issues  in  all  probability  from  the  smaller  vessels 

of   the  pi  a  and  not  from  any  largt*  artery. 
H       Apart  from  these  congenital  tsises,  traumatism  is  a  factor  of  some,  though 
^BOt   of  great,  importance  in  the  ctiusatitjn  of  hemorrhage.     In  ninety-one 
^ftft-ses  of  acute  cerebral  palsies  six  only  were  due  to  traumatism,  and  these 

six  were  no  doubt  caa^s  of  hemorrhage.     The  following  ease,  with  autopsy 

by  Dr.  Petersou,  is  to  the  point : 

Cajte  /. — ^A,  W.|  miik\  ttgcd  fifteen,  bright  at  school,  expert  swimmer,  at  the  age  of 

Elighi  or  nine  years  waa  in  the  habit  of  diving  a  distnnw  of  twenty  to  thirty  feet  from  a 

liailroad  bridge.     He  soon  begun  t<>  htive  inU*n»?<?  hi^adachus^  growing  wnrse  until  the  age 

twelve  yeare,  when  mental  changes  began  to  be  apparent     Admitted  to  Pougiikeepsie 

Fio.  2. 


■V- 


JFiSteDt  of  pncUyineniiiigHtij  ha^morrha^icJi  over  Bupcrior  surfaces  of  hemlspherM. 
(BAChs  mid  Ft-lufikni,) 

rluro.    One  moi^th  later,  severe  epileptic  fit.     Two  days  thercaflGr,  right  hemiplegia, 
*^^  o instant  ri Kb t-sided  hem i- epilepsy ;  coma;  four  days  hiti^r^  death.     The  wide-spread 
'***^^3riiieningitig  ba?tnorrhagica  interna  will  be  seen  on  the  act^ompanying  figures  (2  and  8), 


1  Lf>c,  cit.,  p.  306. 

•  Ditieaees  *»f  the  Ner\outi  System,  p.  801. 
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Over  the  convexity  of  the  hiX  hemisjjhere  Ihe  ba!nmtt>ma  was  very  thick,  et>ni>ift)fii;c    *jW,\ 
ttmta  of  variotis  ages,  some  of  thorn  uiidouhtwily  diitiin;  fnmi  the  begiiming  of  iht*  trni^ 
t<im6.     The  bmin  weighed  thirty-five  nnd  Diit-f  >urih  outiees.     No  other  lesioti  in  mny  | 
of  the  Ijmin, 


Showing  extent  of  proc««s  on  inferior  giirfiiees  of  lUe  left  hemisphere. 
(Sachs  uint  i'eteraoiL) 


However  s<>von'  tlu^  traiiniafif  injury  may  be,  a  sulxliiral  or  subai 
iiuidiil  liemufrhage*  is  imu-li  mtm:  likely  tluui  iiti  iutmcxnvbml  clot ;  but  ss^-^^A 
iutraeerebml  liemoi*rliagc?s  du  ttrvuw  tind  in  tliej^e  eases  the  symptoms  v^^^^JfM 
mueli  ns(*iiil>Ie  tlmse  of  adult  alK«[^lexy.  ~ 

We  now  j*as8  to  a  coils ide rat iijii  of  tlie  diw^asod  eoiiditioii  of  the  hl<>*^" 
vessels  which  i-ciidei's  tlicni  liabh^  to  ritjitiij-e  and  hcmorrhjige.     That  a  it^*'"" 
nial  IdiMKl-vo^sel  (artery  or  vein)  will  n^ist  any  sudden  iiiciTasixl  jn^esj^t^'^i 
and  that  if  (lisc*a.srtl  it  will  probal>ly  give  way  under  normal  aud  siir^v 
niiiler  increa>MHl  pre8siire,  are  facts  so  well  krjowii  that  we  nec^d  not  do  niOit 
than  merely  mention  them.     In  the  adnlt  we  have  accepted  it  a**  a  fai^  tl^* 
the  bursting  of  a  miliary  aneurism  is  the  dirt*ct  cause  of  an  etVusion    ^ 
UikkI;  the  nesc^n:'hes  of  Vinhow,  of  Kollikerj  of  Meynert,  and,  alM»\'C^-"« 
of  ChaiTot  and  Bouchard,  have  settle<l  this  beyond  dispute.     The  mili^-  ^ 
aocnri^ni,  nnnv  apt  to  <KX"ur  in  tlie  smaller  intraeei'cbral  vesseU,  is  fiirn*"^^* 
by  a  proliiemtiou  of  the  (jell-nuclei  in  the  adventitia  or  outer  coat^— [te^ ^■^*       i 
arteritis*     Eicldi^r  and  Zenker,  however,  maintain  that  the  jm>ceas  ksrS    ^  fl 
in  the  inner  coat^ — an  endaileritis.     Whatever  the  true  <'oiidition  ninv  ^^^"^^ 
the  pressure  of  tlic  blood  against  the  diseascHl  wall  causts  a  bulging  whi   -^^ 
gradually  forms  into  a  small  aueurismal  sac.     In  the  aihdt  tht^se  chiitiges 
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the  smaller  blood-vessels  occur  id  foiijunetion  with  atheromatous  cliangtpa 

'in  the  kr*p;:er  bl(XKi-vi*ss<.4s,  yet  they  do  not  hold  any  direct  eausal  rehitioii 

i€»  OIK*  auother.     Iiia.^imit*li  as  there  are  no  atlieromatoiis  ehanges  hi  the 

Joodn^essels  of  the  yoimg,  the  existence  of  aneurisms  in  early  life  was 

mierly  seriously  quest ioned  ;   but  ihey  Imve  Ix^en  lound  in  a  youth  of 

ty  (Cfowers),  iu  a  l>oy  of  filleeu  (Baker)/  and  Pmf.  0.sler  lias  found  a 

aDeiirism  of  the  anterior  cerebral  artery^  iu  a  boy  six  years  of  age. 

Tth  fuither  iiKjUiry  on  this  |)oint  there  can  he  no  doubt  that  miliary 

EeurismA  will  l)e  often  found.* 
As  a  rule,  the  autopsies  have  been  niade  years  after  the  onset  of  the 
*fible.     It  is  often  difficult  to  find  the  initial  lesion.     For  this  reason  it 
s,  not  been  possible  to  formulate  for  children  such  a  table  as  Durand- 
ITmrdel  gave  for  adult  apoplexies.     Accoixiing  to  tliis  table,  miliary  aueu- 
ms  occurred  most  frequently  in  the  blood-vessels  of  the  optic  thalamus 
corpus  striatum ;  then  followed  iu  regular  order  the  bl*HKl-VL^si>l8  of 
cerebral  eouvulutious,  of  tlie  |)ons,  of  the  centrum  seini-ovale,  tA'  the 
reMlar  |)ed uncles,  of  the  cnira  cerebri,  and  of  the  medulla.     A  study  of 
larpe  numl)er  of  cases  of  cerebral  hemorrhage  in  the  adult  proves  that  the 
named  above  will  also  stand  for  the  relative  frequency  of  lesions  in 
the  different  parts  of  the  bmin. 

On  seveml  occasions*  I  have  called  attention  to  a  jKK'uliar  degenemtiou 
of  tiie  walls  of  the  cerebml  blooil-vessels  of  the  yoiuig.  Vou  Reckling- 
liaiisen*  lays  some  stress  iiixin  the  fatty  degeneration  CKx*urring  in  the  blood- 
veariiof  childi*en,  but,  as  far  as  I  can  see,  this  condition  has  never  been 
considcrefl  iu  connection  with  this  subject.  In  view  of  these  facts,  it  is 
«ir|)rising  tliat  hemorrhage  is  not  more  frc€|ueut,  Tlie  following  interest- 
tDg  tal»le,  taken  from  Gowers's  work,^  shows  a  steady  increase  in  the  liability 
'<»  licmorrhage  from  the  first  yeai*  of  life  up  to  the  age  of  eighty. 


1^10 
IK20 


Lu&lUTY  OHiiaber  of  c«w«a  in  1000  x  persanM 
living  Id  each  decade). 


L8 

12 

19 


iMrect  Causes. — All  c^mditions  which  bring  about  inerc^ised  blood- 
I  ai*e  apt  to  cause  hemorrhage.  Thus,  we  have  hemorrhage  in  renal 
,  with  hypertrophy  of  left  ventricle  and  inei-eas^xl  bluod-pressure. 


•  Armnl*  of  Anntomical  and  Surgical  Swietyt  Brooklyni  1879. 

•  C»n«dn  Modical  Riid  Surgionl  Journal,  1S86. 
'  See  tbU  Cyclf^piedJH,  vol.  ii.  p.  874,  article  by  Dr.  Warren. 

•  Jourrml  of  Nervou*  nnd  Moiital  Diseases,  18S7  and  1890. 

•  Piitholog^io  des  Kruislttufe*  ui>d  der  prtitihniag,  p,  84, 

•  I>»eases  of  tlio  Nervous  System,  p.  777. 
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Trail l>e  has  shown  that  in  the  oom|)ensaforv  hyf)ertmphy  of  valvular 
disease  of  the  heart  tlie  hh^od-pressure  is  oot  iiirreaBed,  and  diesecioridituui:^ 
are  not  so  apt,  either,  to  produce  hemon-liag^.  It  will  be  well  to  kei*p  thm^ 
fects  in  mind,  though  I  eannot  rec^all  the  record  of  a  8ingle  rase  of  (^\y 
cerebral  hemorrhage  in  wliich  renal  disease  played  an  imjwrtant  jiart;  Tb^^ 
sudden  increase  of  pressnre  in  the  f?erebral  vessels  while  lifting  hav^ 
weights,  while  violently  throwing  the  head  hackwat^i,  while  sirainio^^ 
stool,  and  during  the  paroxysms  of  whoopfng-eongh,  favors  the  oecurmH 
of  hemorrhage ;  but  there  are  other  and  still  moi'e  potent  muse??,  and  he 
we  must  mention  fii'st  and  foremost  the  acute  infectious  diseases, — mca^lf^^^^ 
scarlet  fever,  pneumonia,  typhoid,  small-pox,  diphtheria,  and  cholera.  lmr% 
one  case  which  I  reported  some  yearn  ago,  the  hemiplegia,  which  wa§  iira 
all  iirobability  due  to  an  intracerebml  clot,  came  on  after  an  ordioary  WHm— 
diphtheritic  tousillitisJ 

lu  some  instances  the  apoplexy  follow^s  immediately  upon  the  initia^J 
convulsions;  in  other  eases  it  develops  in  the  later  course  of  the disea^i^^- 
If  the  palsy  follow  immediately  upon  the  convukion^*,  the  mechanit^l  con^»- 
gestion  during  tlie  convulsions  may  be  chiefly  to  lilarae.  Then,  again,  vv — e 
(S.  &  P.)  have  shown  that  the  cerebral  pakies  of  early  life,  of  which 
large  iK"iTentage  is  due  to  hemorrhage^  occur  after  ordinary  convulsion 
and  sometiipes  after  a  single  convulsive  seizure.  I  append  a  table  showin 
the  causes  in  eighty-three  eases  of  hemiplegia.  It  should  be  rememhep 
however,  tliat  not  all  of  these  cases  were  due  to  hemorrhage,  thrombosis^  i 
embolism. 

HEMIPLEGIA. 
OAtnca  Given.  Ko*  or  d 

ConvuUJona .SO 

Pnemiionja 6 

Tmimm  to  head ,,.,....  6 

Pfrttt!4-*i>« ,      4 

Men?il(?s     ,    ,    ,    . ,    ,    .  2 

Sewrlntina         ,».,»* ,    .  3 

Onsot  with  fevnr     . 2 

Hertditftj-j  syphiUs .........      2 

Cerebro-sprnal  merimgilis , 2 

Oiiaet  with  fever  jind  convulsions  only  .,.,..,.,      2 

Fright ...      2 

Hydroc'(jpb»ilu« ... 

Vaccinia .    ,    .    .  .    .    , 

TypbcKinjilHriiil  fever 

8ii>iiU-pox 

Tumillitis , 

Epileptic  seizure 

Gnstrfi-ontciitifi 

Unascertain^xl     ,...., 26 

Total 88 


jnccrcVral  H<?moiThiige  in  tho  Young,  Journal  of  Nervoiw  and  Menlil 
erand  October,  1887. 
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As  a  matter  of  fart,  Eichler'  and  Rilliet  and  Barthez*  have  found  that 
duiDges  10  blotxl-vesst^H  are  most  apt  to  tx^nir  after  typhoid,  rhtsumatism, 
^  jjcmrlatifia,  cholera,  icterus,  acute  miliary  tuhercidosisj  and  scrofula,  Mo«t 
^bT  these  diseases  figure  iu  our  clinical  statistics  (sec  table),  aud  there  would 
^^te  <3og|^dcrable  justici^  iu  rcgaixliu<^  this  a.s  evidence  that  many  of  these 
_«airly  eerebral  )>alt«ie8  ai-e  due  to  vascular  troubles. 

Hereditary  syphili.s  is  a  factor  not  to  l>e  overlooked.     No  doubt  tlirom- 

is  is  the  more  common  sajnel  of  syphilids.    But  since  Ijei^iuer^  has  shown 

twenty-three  [yer  cent,  of  three  huudiXMl  rases  of  svphilis  iu  the  adult 

shibited   aome   form  of  cerebml    hemorrhage,   there  is  every   reason  to 

Mr  that  eongetiital  syphilis  is  apt  to  do  tiie  same  for  the  brain  of  the 

lild/ 

O,  Heubncr^  refers  to  ]>achymeniugitis  hiemc^nhagica  in  a  syphilitic 
at  under  one  year  of  atre,  aud   Hans  Chiari*  descrilic^  the  syphilitic 
deration  of  the  eeit^bml  blood-vessels  in  a  child  fourteen  moutlis  old, 
Hemorrhage  may  ocenr  in  the  course  of  a  general  tul>erculogi.^,  aud  also 
I  tiring  the  gnjwth  of  a  cerel>ml  tumor. 

If  an  effusion  of  l>]oofl  lias  cx'eurred  into  the  Bubstanee  of  the  brain, 

blood  rapidly  eoa^tdates  aud   forms  a  dark-red  clot ;  by  degrees  this 

lot  turtle  a  lighter  color, — ^brnwn  or  yellowish  brown.     The  red  blood- 

irpuscles  become  disiutegratetl,  the  i-oloring-matter  of  the  blood  is  changed 

ito  a  large  nnmlx!r  of  hfematoidin  crystals,  the  wliite  bk>od-i'orpuseles 

jmilate  fat,  and,  as  granular  corpuscles,  abound  in  the  clot.     By  degrees 

«  dot  grows  smaller,  its  surface  is  well  worn  ofT,  and  in  course  of  time 

so-called  ajHiplettic  cyst  marks  its  former  sc*at.     In  the  course  of  years 

rcn  this  cyst  may  disapjiear,  and  nothing  but  a  scar  then  remains,     la 

ny  of  the  ca^^es  which  have  been  exam i He'd  pitst  mortem  no  trace  of  a 

orrhage  could  lie  diseovei^l,  while  the  ,secundary  conditions,  such  as 

trophy,  sclerosis,  and  cystic  foi^mations,  were  very  prominent,^ 

Thrombosis. — In  the  adult,  thrombosis  ix-curs  witli  well-marked  athe- 

i^Riatous  degeneration  of  the  arteries.     The  next  most  frwjueut  cause  is 

[»y|*liilitic  endarteritis;  and,  lastly,  thmnibosis  is  tlie  result  of  disordered 

!  of  the  blood.     In  the  diild  the  two  latter  are  the  moi'e  inijjortant 

ors.      Our  table  shows  that  thrombosis  was  present  in  five  out  of 

Vmty-niue  cases  of  hcmiplcf^ia*     It  would,  tlierefore,  apjK-ar  to  be  less 

''**<|iient  than  either  hemorrhage  or  embolism.     This  fact  should  be  borne 

'^  miml,  though  on  the  i>ost-niortem  table  it  is  at  times  impossible  to  eay 

*  Anhiv  fur  Klinisohe  Medizin,  1878^  voL  %Xi\. 

*  Miiliwlics  de$  Enfiintfi- 
'  Jiihrbuch  fiir  Psyobintrie,  188L 
*0n  ihi»  »ubj<?ct,  ice  Ruinpf,  Die  Syphilitischcn  Erkmnkungen  des  Nerven83'8l€ms, 

f  V, 

*  VireUow'i  Afchiv,  ▼ol.  Ixxxiv.  p.  269. 
•IHid..  vol.  Iv,  p,  3GS, 
^  Tb^  «nbj©ct  of  wK-'ondnry  deg^^norationi  afler  copobml  lesioos  i§  treated  in  another 

P***<»  of  this  volutue. 


532  CEREBRAL   HEMORRHAGE,   THROMUaSIS,   AXD    EMBOLESM. 

wbotlH?r  till!  pluL^ging  of  an  artery  ift  due  to  embulisni  or  to  throD 
AbertTuiuhie  relateij  twu  casts  wlii*'h  are  very  nnirli  to  the  point  :* 


1 


Chse  IL — Boy»  aged  eix  yenrs ;  dlphtheriii ;  on  tlit-  fift'onth  day  convulsions,  k 
plegia ;  death  eleven  days  luter.     Thrtinibus  in  right  middle  cei-ebral  iirtery ; 
dbetise;  no  source  of  embc>lisin. 

Qtite  IIL—GiTiy  ttgetl  Aix  years ;  history  of  ayphili* ;  fell  down  piiralyxed  on  right  i 
Autopsy  five  year^  Inter.  Old  thrombus  in  middk*  of  lon^itudin^il  sinus.  Atrophy  of 
hemisphere  and  iclerosU  of  convolutions ;  Uiickened  metubmne*;  middle  cerebral  art 
dtatnuted.  ^H 

This  last  case  of  Abercrombie  and  the  clinieal  history  of  an  hit<?resl 
case  by  Seilxert'  point  to  thrombo.sis  as  the  direct  aumi  of  hemiple 
possibly  of  other  forms  of  cN'iebral  palsies  in  eliildren  witli  heitdit 
sypbilis.  Tfjrorabosis  in  tbe  eoiirst^  of  a  tubercular  ineuino;iti»  desei 
uotitv,  thongb  little  attention  is,  as  a  rule,  ]>ajd  to  the  restdting  hemiple 
wbicli  often  cx'curs  only  a  few  days  before  dratli. 

Throniltnsig  in  consequence  of  altere<l  states  of  the  bhxxl  is  <x>m?eiv; 
and  probable.  This  may  account  tor  the  cerebral  paralyses  of  exhaus 
diseases^  and  partieiilarly  for  those  which  are  subseijuent  to  summer  d 
rhiea  and  cbrouie  gastrcHiutestinal  catarrh.  And,  lastly,  we  have  to  « 
Rider  a  theory  of  Gowers,  who  insists  that  a  thrombosis  of  superficial  c 
bral  veins  and  sinus-thrombosis  constitute  a  fre<:[uent  cause  of  hemipl 
ill  cbildrcii.  HemrnThage  miiy  lie  associateil  witli  such  thrombosis, 
morbid  condition  is  a  wcll-know^n  oue^  without,  however,  being  nc*c*tss£^ 
associated  with  hemiplegia.^  Attractive  as  this  theory  of  Gowei^  is, 
proof  is  still  lackiug.  I  iT'|>eat  what  was  said  in  the  article  on  cere 
jmlsics:  "The  autopsies  aualyzal  give  no  evideuoc  whatever  of  thi«  < 
dition/'  *  M 

Emeolism,— It  cannot  be  surprising  to  find  that  paralysis  frollP 
holism  of  a  cerebral  artery  is  a  not  micommon  occurix'uc^e  in  ddklrenj 
the  conditions  favoring  cmlwdism  are  often  present.  Wherever  there 
diseasc^J  valve  with  vegetations  or  thromlxxsis  of  the  pulmonary  veins 
in  a  caj^  reported  by  Henoch,*  theiT  is  liability  to  cmlHilism,  Whent 
follows  that  the  acute  infections  diseases,  partieidarly  scarlatina,  diphthc 
mciisles^  small'pttx,  aeute  and  chronic  broucliitis,  and  pnetnuonia,  are 
diseases  most  frefpieutly  compli^^atHl  with  cerebral  paralysis  (genen 
hemiplegia)  due  to  emboiisnu^  I  must  reniind  the  reader,  however,  tha 
all  th(*sc  dist^ases  (^rel>rai  hemorrhage  is  possible. 

The  reported  etises  of  cerebral  embolism  in  children  are   too 


i 


^  British  M.?di<-al  Joumtd.  June  18,  1887. 

'  Jahrburh  fiir  Kinderheilkunde,  No.  22,  1886, 

'  Citie  of  Hiindford,  Britit^h  .Medical  Journul.  1887,  p  1008. 

*  Gowers  refenj  to  one  such  case  by  Money  (Tmattiient  of  Disease  in  Children,  j 

*  Vorleaungen  uber  Kinderkrankheiten,  1881,  p.  223, 
'Osier,  op,  cit,,  p,  93,  suggests  that  in  diphtherin  there  may  be  plugging" 

smaller  cercbrul  itrt^ries  with  microeo<x'i. 
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Ottmlicr  Ui  yield  any  proof  as  to  the  greater  liability  of  the  \)\u<^  reacljiug 

i  oof  artm'  rather  than  another  ;  but,  since  the  eontlitions  are  the  same  as  in 

iJu'Sihilt,  the  order  of  preference  is  probably  the  same.     In  the  adult  the 

niwillt' (vrebral  arteries  and  their  branehes  arc  tiie  ehief  seat  of  embolism, 

'  Th(is»M>f  the  left  side  are  moiv  often  affected  tliao  those  of  the  rigljt.    Next 

in  vrder  w>me  the  posterior  cerebral  and  the  vertebral  arteries.     Embolism 

of  tlw*  anterior,  the  ciTcl>eIlar,  and  the  basilar  arteries  is  extremely  rare. 

JL  ctsiMif  embolism  of  the  basilar  aitery  was  reptJilwl  by  Gowers  in  1882,* 

Of  tlie  large  numlK»r  of  «ises  of  actite  eereliral  palsies  which  the  present 

^prriterbas  seen,  not  one  has  exhibited  symptoms  pointing  to  lesions  in  any 

otlitT  part  of  the  brain  exfX'jit  the  cortex  or  the  vicinity  of  the  internal 

t^|ieiik     The  large  majority  of  these  were  evidently  due  to  lesions  within 

tlw  distribution  of  the  middle  cerebral  ai'tery, — another  proof  of  the  fact 

tbattbf  ?ame  laws  obtain  liere  as  in  the  cen^jral  lesions  of  adidt  life.     A 

few  cases  in  whieh  embolism  or  the  sfH/ondary  effects  of  embolism  were 

found  poet  mortem  will  be  of  interest  in  this  connection  : 

Fi«.  4. 


f^ai  formed  by  nfU»n1ikg^orbralii  substiiiico  ^eciuulary  in  obstruction  *jf  middle  cerebral 
lMf)roi)d  the  llrM  broncb.    Child,  niiieleirii  monrh.B  i>k],     Dciitl)  s^evcu  muntha  iiflcr 
V  of  puFatriiK    {ASWr  Aahby  and  Wrlgbt.) 

Owp /F.* — Roy,  tmt*  yeairold;  marktd  fvano*iiSt  due  to  olii^tructive  pulmonary  dj*eii«e 

'  ticmsUuit  dyspep-in ;  was  ivebed  with  vooiitiiijjr  and  con  vu  Is  ion*,  followed  by  p«mlysU 

^  arm  aad  leg.     Child  appan?ntly  quite  lilind;  no  retintd  btimorrhjiges ;  optic  dUkii 

^T^'vtuU,    Fmcc  draiin  to  right  fiide ;  appart»nt  loss  of  sensation  in  arm  iind  !ei^  (child  was 

^^P^i^comikidfte.^ — S,  t.     Rapid  rtcovery  from  most  of  the  symptoms,  bat  rigidities  in  arm 

^^^*^  \^.    Seven  months  aft^er  i^e\?.urf,  death  from  bronchitis.    Autopsy  showed  a  large  cyst 

^P^^pying  the  wnlnd  part  of  the  convexity  of  thi*  ritcht  hemisphere  (Fig.  4),  within  the 

^^■tnbution  of  the  right  jniddle  cerebral  artery,  ext  eptin^  the  limnch  to  the  inferior  fruatnl 

*^^*uhilion.     Thrombft^is  or  emWism  of  inkidle  cerebral  artei'ir". 

Ou*  Tf— Bf^y^  at^ed  two  and  a  hrdf  yenrSi  auffering  frx>To  chmnic  pneoinont»  and  cuse- 
■'>•  diffiM»nition  of  bnmchiul  ghiivJs.  Sudden  development  of  right  hemiplegia,  with  con- 
^"Klwit.  Pait-mortem  examitmiion  revealed  embolism  of  left  arteria  Sylvii.  The  heart 
^••normal,  but  the  embohin  hiul  evidently  vome  from  a  thrombus  in  a  largo  branch  of  the 
•'l^t  |iulaion«n*  vein  (a  similar  o<'<'iirrent'e  in  the  ra^-e  of  Henoi-h  referred  to  above). 


'  Bmin,  vol,  f. 


>  Ashby  md  Wright,  Diseases  of  Childt^n,  p.  389. 
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Case  V7.' — A  boy,  seven  ircars  of  a^e,  suddenly  manifested  riijhl  he  in  i  pie 
uphasitL  Autopy  showed  plug^ging  of  the  left  anterior  ami  middle  cerebral  arteries*  1 
particles  of  fibrin  comp^isiii^^  the  plug  were  evidently  derivi'd  from  u  coagulum  atta<;h«] 
Ihe  margin  of  the  mitral  oritite, 

Thromlxteis  and  embolism  may  give  rise  to  the  cxx'liision  of  cereb 
arteries,  lo  the  former  ease  it  is  brought  about  gradually ;  in  the  latt 
suddenly.  The  post-mortem  aji^Kiirauees  are  ofleii  very  simihtr,  aud 
many  instances  it  is  not  pot>6il>!e  to  state  wliether  the  elot  has  been  foriE 
in  miu  or  whether  it  has  come  from  a  distance.  In  eases  of  thrombosis^ 
the  elot  is  not  too  old,  the  snwcssive  layei*s  of  deposit  can  bc^  recognized 
a  ditierence  in  eoh>r ;  if  old,  it  is  very  finnly  attaehed  to  the  artery- wi 
while  on  the  side  away  from  the  heart  there  is  apt  to  be  the  moi^  reoi 
and  darker  deposit.  A  tlirombus  may  take  up  atiy  part  or  the  whole  o: 
cerebral  artery,  while  an  embolus  Is  commonly  l(xlge<l  at  a  jKiiut  betwi 
two  arteries,  or  at  least  at  a  point  where  the  lumeu  of  die  artery  beeon 
suddenly  narrower.  If  the  eml>olus  is  of  old  standing,  it  has  gnthei^ 
Diiieh  additional  blorxl  about  it  that  it  eannot  be  distinguished  from 
thrombus. 

The  immediate  effect  of  oct4usion  of  an  aiiery  is  to  cut  off  the  blo« 
supply  of  a  definite  region.  This  is  a  permanent  effeet,  exei'pt  in  th 
rare  cases  in  whieh  an  emliolus  is  broken  up  and  the  smaller  particles  ; 
carried  away  by  the  blood-current  In  so-called  terminal  arteries  sud 
procedure  is  impcjstiible.  Hcubner'  has  mported  a  very  unusual  case 
which  two  clots,  one  in  each  middle  cerebral  artery,  weix*  found.  Each  c 
was  perforated  and  ix'rmcablc.  But  such  perforation  does  not  take  pL 
early  enough  to  be  of  any  service  to  the  diseased  territory.  |9 

The  area  supplied  by  an  occluded  artery  soon  undcrg^x's  markcxi  chOTg 
At  finst  the  tissue  grows  paler,  the  ncrvc-<'lemcuts  disintegrate,  and  i 
whole  area  becomes  softer  (ansDmie  necn>sis).  A  little  hemorrhage  ofi 
takes  place,  in  cousctpience  of  the  rupture  of  the  capillary  vessels,  and  1 
area  of  softening  assumes  a  reddish  appearanctv  By  degrees  this  i 
sotlening  is  changed  into  yellow  softening.  White  softening  is  found 
Yery  late  stages  of  red  and  yellow  softening,  and  more  particularly  in  thi 
ai'eas  of  the  brain  which  have  a  very  limited  blo(xl-supply. 

If  the  person  survive  for  a  long  time,  the  area  of  softening  will  ha 
undergone  still  further  cluiuges.  There  is  a  distinct  line  or  area  of  denii 
catirni  betwt*en  the  discascH^l  area  and  the  surrounding  healthy  parts,  , 
this  boundary  slight  hemorrhages  are  very  apt  to  occur  ;  the  softened  at 
sinks  in,  there  is  an  a<x-umuIatiou  of  fluid  over  it,  and  in  the  course  of  til 
a  distinct  cyst  is  devcloix'd.  Such  embolic  cysts  tunnot  Ix*  distinguished 
every  instance  from  cysts  due  to  hemorrhage,  except  that  in  the  latter, 
the  lesion  l>e  not  of  too  old  a  date,  we  are  apt  to  find  an  abundance  i 


1  Mentioned  by  Dr.  Sansom,  In  h'lB  artiele  on  chrotiif  endocarditis,  this  CyclopM 
vol.  ii.  p,  832. 

«  Wiener  Med,  Blatter,  1883, 
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ll»matoidiQ  crystaU.  In  otiier  ttists  oooiicrtive  tissue  forms  in  the  hofti^necl 
afisa;  ibe  uerve-elenieuts  di^appar,  and  the  flnid  is  absorbt^d.  Finally 
m  cicatrix  with  oousiderable  atrupby  marks  the  former  area  of  softening. 
Xci  cluubt  some  of  the  c-a.s*'^  *jf  infantile  oen^bnd  jmlsies  associated  with 
utruphVy  iicler«i*4iri,  and  cyt^ii^  were  originally  of  einl>olie  origin. 

Softening  may  oceiir  in  any  part  of  the  hmin,  but  the  cortex,  coq>u8 
fitriatuui,  and  optic  tbalamus  aiti  the  areas  mo8t  frequently  afttK^tt^,     The 

r€5or|)U!*  striatum    and    optic   thalamus   are  supplied  by   terminal  arteries. 

fCullateml  bliHid-supply  is  inr[)ossible  uiik*ss  there  lie  an  anomaloui-i  dis- 
tributiou  of  blood- ve&»eb.  The  cortex,  on  the  other  hand,  has  a  capillary 
net  over  tlie  larger  part  of  its  snrfaee,  which  may  jwrmit  the  mstoration 
of  CtKulatioQ  to  a  very  limited  extent ;  but  the  frequent  otH^urretia!  of 
cortical  softening  proves  that  this  ca{)illary  net-work  cannot  be  depended 
upon.  The  area  about  the  lissure  of  iSylvius  suffers  most  from  ol>stryction 
of  th«  middle  cerebral  artery,  while  the  regions  biglier  up  often  cBcape. 

SYMPTOMATOLOGY. 

Excepting  perhaps  the  mode  of  onsets  eases  of  eercbnil  hemorrhage, 

tbrDmbosis^  and  embolism  may  present  the  self-same  symptoms.     This  j>art 

I  of  the  subject  has  l>een  gone  over  so  minutely  in  the  |mper  published  to- 

with  Dr,  Peter^jn  that  the  statements  here  made  are  basc^l  u|><>n  the 

ioetions  containc^d  in  that  paper.     The  study  of  the  symptoms  of  ousc*t 

ill  be  eoiisier  for  us  if  we  divide  the  cerebral  spastic  imlsies^  into  those  which 

>l»eoQ  at  birth  (birth-jmtsie.s),  or  are  congenital,  and  those  which  come  on 

i  an  acute  fashion  in  the  earlier  years  of  hfe. 

Tbetnily  congenital  eases — i,e,,  those  not  due  to  traumatism  at  birth^ — 

MTt  in  all  prolmbility  not  eases  of  embolism,  thn»mbi>sis,  or  hemorrhage, 

*^  do  nut,  therefore,  t\)uaTn  us  here.     Among  these  are  nndoubtetUy  to 

b«!  das^  many  eases  of  poreneepbalus,  defective  development,  and  eases 

of  cortical  agenesis,  such  as  have  been  described  by  Kast^  and  the  writer.* 

The  birtJwpalsics  and  some  of  the  truly  cougenital  castas  are,  as  a  rule, 

^^9m  of  difficult  lalxjr, — thither  merely  protracted  labor  with  head-presenta- 

^<>n,  or  cases  of  foot-  or  breech-presentaticm  in  which  the  head  haB  been 

^^Jftipn-ssiHl  tightly  in  the  pelvic  cinial  and  instrumental  delivery  was  nccea- 

^^,     At  birth  the  child  is  aspliyxiatt^l  (**  blue  chihl"),  tlie  funis  may  or 

***fty  tmt  be  wound  abjut  tlie  neck,  and  considerable  effort  is  uetHissary  to 

*^88t|jicilate   the  ehihb     Wb<'n   onec   regular  respiration   is  established,   no 

•'tHlier  symptoms  may  Im.'  noted  for  days^  weeks,  or  months ;  in  other  ea.ses, 

^  olgner  exaniination  reveals  paralysis  of  one  or  more  memlxirs  of  the  body, 

***tl  the  j^mlvsis  may  take  the  lorm  of  a  hemi|)legia,  a  diph»gi:i  (lioth  arms 

^*Hi  Ijolli  Itgs),  or  a  juiraplegia  (both  legs).     jMouoplcgias  oceur,  but  are 

•^u^,  while  the  simultaneous  involvement  of  both  sides  of  the  face  and 

»  Arehiv  t  P*ycb.,  1888,  vol.  xix.  p.  207. 

'  JounuU  of  ]Nervou2i  and  Meut»l  DUeufe^:,  Au|;u.st,  1687. 
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of  both  arm.s  and  lei^  has,  so  far  as  I  can  sc^*,  never  heeii  note<l.  In  mm 
sueh  eases  rigidity  of  an  arm  or  of  a  leg  is  soon  establi^he^lj  and  eoavulsi-^ 
seizures  of  the  jmils  jmralyzed  are  apt  to  occur.  Tliese  convulsive  mo\^^ 
ments  very  often  do  not  apj>ear  nntil  weeks  or  months  have  elapsed^  ev<^ 


FiQ.  6. 


Fig. 


Fio.  7. 


liga.  5.  fi,  mid  7  are  Intended  to  show  deformitie*  in  caaes  of  InftLottle  censbral  paify^. 

in  cases  in  wlii(*h  tlie  paralysis  dates  from  birth.  This  is  to  be  aecf^unt 
lor  by  the  well-known  fact  that  the  ^-ouvulsive  movements  are  due  to  irrit^ 
tion  of  the  cortical  motor  aix^as,  aud  tliat  these  art^tis  do  not  beoome  **  irritu^ 
ble" — Lr.,  are  not  sufficiently  developtKl — until  some  time  after  birth.*        '! 

In  a  few  eases  both  the  jjaratysis  and  the  convulsions  do  not  appear  nutil; 
some  wet^ks  after  birth,  althoufrb  cverytliint^  may  point  to  the  birth  act  as' 
the  cause  of  the  injury  sustained  by  the  braiu.  From  now  on,  such  cases! 
ii<  we  have  describetl  behave  exac'tly  like  those  with  a'Hitc  onset,^  i| 

In  ctisc^s  in  whicli  there  is  an  acute  onset  of  the  pamlysis^  the  latter] 
may  apjK^ar  in  the  midst  of  |>erfect  health,  or,  as  is  more  oft:en  the  case^f 
during  or  after  an  acute  hifectious  disease.  The  onsc^t  is  marked  in  thel 
majority  of  eases  by  loss  of  consciousness,  more  or  less  prolonged  coma,^, 
and  convulsions.     Exceptions  to  this  rule  will  be  given  later  on.     A  rise 


*  Sa!tmann's  obs«rvattond  (Meynert,  Psychiatry,  tranAlated  by  Sachs,  p.  166)  are  toA 
the  point. 

'  In  the  papf^T  so  oflen  referred  to,  we  have  £^iven  distinct  proof  that  it  is  a  mistake 
to  attribute  all  diplegias  and  paraplo^as  t*^  mf?iiin|areal  bcniorrbag;^  at  birth,  and  to  supJ 
ptYse  lh«t  tht*  tioato  cwst^s  aru  almrnat  invariably  homiplcpc  m  form,  We  have  hemiplegi^ 
due  t<j  triiumati»tni  at  birth,  and  diplegias  tis  well  m  paraplegias  of  acute  ortJ^eU 
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^f    temperature  generally  aceompauies  the  onset  of  these  acute  cerebral 

^pii^tu'  pahies,  varying  fmm   101^  to  104°  and  in  some  case:?  to  1(^7°  F. 

Utii^J^^iially  high  tern  prat  inw^  apiiear  iis  a  lui'eluxliog  of  a  fatal  terniiimtiou. 

Bt>^mrneville  iDsist^s  that  there  is  subnormal  tem{:>erature  at  the  very  beginning 

of    fiiniittaek,  hut  1  have  never  been  able  to  eonvinee  liiysclf  of  the  truth 

of    t^bis  in  chihlren.      Perhaps  the  esLSi^s  are  not  seen  early  euoiigli.     Diu'ing 

tlio  condition  of  coma  one  side  of  the  body  may  already  give  evident^  of 

l«iimlyhis,  or  the  fnet  that  convulsive  seiisurc*^  Ix^gin  in  or  are  liniititl  to 

(Wtinirc  parts  of  the  body  points  to  a  proliable  paralysis  or  paresis  of  such 

()art^.    The  eyes  may  look  to  tlie  side  of  the  lesiuu.     The  distribution  of 

tlie  paralysis  may  result  in  a  Ijemipiegia  (the  most  frerpient  form),  ur  in  a 

dipltHria  or  a  paraidegia.     Aphakia  is  olleu  |>rese[it,     A  sjiastic  rigidity  or 

slight  con  tract  ui\'  may  be  adde^l  to  the  paralysis.     The  tendon   retlexes  in 

tbe  paralyzetJ  members  are  exaggerati*d  ;  this  is  jMirticnlarly  true  of  tlie 

wrist,  bi(:t*j>8,  and  triwps  reflexes,  and  of  tlie  knee-jerks.     Ankle-clonus  is 

uot  so  frerjuently  elicited,  b(X!ause  the  opposing  contracture  fy rl>ids  the  free 

oxcursioo  of  the  foot*     Id  all  these  cases  pecidiar  disturbances  of  motion 

aft*  dfnTlopc<l,  resulting  in  choiT'ifonn,  athetoid,  or  ass^jciated  movements. 

Jo  addition  we  find  a  rt^taixlation  of  growtli  of  the  \nu'i  or  parts  paralyzed, 

^'*d  ill  many  t^ses  considerable  mental  impainnent,     Xu  marked  changes 

"'  sengibility  (tactile  or  otherwise)  were  oiiserved  in  the  many  cases  the 

^^'"iter  has  seen,  nor  has  he  U*en  able  in  any  case  to  discover  hemianopsia, 

^^^hoiigh  FiX'ud'  of  Vienna  has  dcsiTibcHl  two  nudoubted  instaiict^s  of  I  his 

'1  Very  young  children.     The  electrical  reactions  are  not  seriously  altered  ; 

^^^te  18  at  lea^it  in  no  single  instanee  an  npproacli  to  a  reaction  of  degencra- 

^^*      In  eonsc^iuence  of  the  wasting  of  some  museles  and  the  contracture 

.   <^p]X)sing  mustdes,  the  faradic  and  galvanic  responses  may  be  eousidcrablv 

^•^itushed. 

^feveral  of  the  svmptoms  refen^ed  to  above  deserve  fiirtlier  cv>nsidera- 

The  Form  of    Pahalysls.^ — Hemiplegia  is  so  fi-eqnent  a  form  of 

^^^lysis  that  many  authoi-s  have  made  the  "acute  cerebral  [spastic]  palsy 

c^liildren'*  and  *' infantile  hemipleL^ia'*  synonymous  terms.     We  need  not 

'^^s^if^t  again  up)n  the  injustice  of  this  pnx^edure.     Rememlx'ring  that  me- 

.^^'^'^eal  or  cortical  hemorrhages  are  so  much  moi-e  fnxpient  in  (hildren  than 

*^    uduUs,  and  that  this  hemorrhage  may  lie,  an*!  often  is,  bilateral,  we  have 

^^   least  one  reason  w^hy  diplegias  or  paraplegias,  and  not  simple  hemiplegitis, 

^^^  developed.     The  face  is  at  times  involv*yl,  but  ncrt  so  frcfjuently  as  in 

^*luU  ajioplexy  ;  this  als^i  is  account t?<l  ihv  by  the  pi>sitit>n  of  the  face-centre 

**i  the  cortex,  which  is  not  so  frerjuently  eovei^etl  by  clots  as  are  the  arm- 

^tid   leg-tx?ntres.     If  recovery  sets  in,  the  paralysis  diminishes  very  much, 

^fter  the  fasliiou  of  adult  apoplexy, — the  leg  first  and  most,  the  ai'm  last 


*  Wioner  Mc<3.  Wocbcnsrhrifl,  New.  82  ana  33,  1S88. 

*  Coma  and  eonvubioM  will  he  discns^'ed  under  the  b'nid  of  Diaii;n<»sis. 
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and  Iciist;  t\w  faoe  reecjver-s  raore  i-apidly  than  in  adults;  a  case  n^ 
under  my  observation  at  the  Montefiore  Home,  of  a  boy  six  years  i 
age,  with  left  heniipltgia,  in  one  of  the  few  in  which  there  is  pennant 
pamlvHiis  of  unc^lialf  of  the  faee.  Strabismus  I  have  obs*.*rval  in  cue  est 
of  rijtrht  hemiplegia^  in  ibur  easeti  of  left  hemiplt^ia,  and  in  tliree 
of  dipk*gia, 

Ati  f<jr  apliasia,  my  own  studien  have  Ic^l  me  to  l>e]ieve  that  the 
laws  obtain  an  in  tlie  easejs  of  adult  apoplexy.  1  have  re(^nle<!  seventh 
cases  of  hemijilegia  with  aphtii^iu.  Ten  wen,'  eases  of  right  hemiplegta  Gi 
seven  weiv  eases  uf  left  hemiplegia.  Eight  of  these  seventeeo  east's  \W 
observed  in  private  jiraetiw,  about  whieh  the  information  was  thon>ug^ J 
reliable. 

Of  these  eight,  five  had  lieen  distinctly  aphakic,  and  thix-e  of  the  ^ 
were  easc^  of  left  liemiplegia.  This  relatively  large  proportion  of  aphae 
in  eases  of  left  heniiplegia  is  in  striking  eoutrast  to  the  eonditiuns  in 
adult.  My  own  experience  is  in  aeeoixl  witli  that  of  Bernhanlt/  who  fi  M 
that  aphasia  in  ehilclreii  atvompanies  left  as  well  as  right  hemiplegia,  Pm 
Osier,  on  tlie  otlier  liand,  in  thirteen  eases  of  aphasia  finds  but  one  C3 
witli  left  hemiplegia.  By  way  of  parenthesis,  I  add  that  defective  spe^ 
is  pit'sent  in  many  cases,  and  is  to  be  regaixled  as  one  of  t!ie  symptoi! 
of  mental  impairment- 

Tiie  R'tlexes  are  exaggerated,  but  in  eight  cases  of  hemiplegia  we  fotmn 
thcEi  normal  in  four,  diiuinislietl  in  one,  and  absent  in  three  cases.  Them 
exee|*tiotml  easc^,  and  a!so  those  in  wbieh  the  element  of  spasticity  is  eii* 
tii*ely  wanting,  must  be  aeeonnted  for  on  the  suppoj^itioii  that  the  initia 
lesion  \vas  sliglit,  or  that,  lur  some  other  i*easou,  seeoodary  changes  did  no 
ensue. 

The  majority  of  cast^  of  ]»e<'uliar  disturbances  of  nnotiou^  are  cast 
of  early  eei^bral  palsies.  We  distinguish  clioreiform,  athetoid,  associated 
rhythmieal,  and  ataxic  movements.  Thus,  in  one  hundred  and  five  cast 
of  hemijilegia  ctioreiforni  movements  oceuri^  in  six,  athetoid  movement 
in  twenty-one,  assotriated  movements  in  fifteen,  rhytlimietd  uiovcments  i 
one,  ataxia  in  one,  and  tetanoid  contractions  in  one;  and  in  twenty-fon 
cases  of  diplegia  ehoreiibrm  movements  txt-urred  in  one,  ataxia  in  om 
athetoid  movements  in  cuie,  and  nystagmus  in  two. 

A  M'ord  alxiut  associated  movements*  In  some  cases  of  infantile  hemJ 
Ijlegia  the  movements  of  the  sound  side,  |)artieularly  of  the  sound  arm  am 
baud,  bring  about  m(»vements  iu  the  corresponding  parts  of  the  pamlyze 
side,  and  vice  verm.  Tims,  if  a  imtient  attempt  to  squeeze  the  hand  of  th 
physician  with  his  sound  hand,  the  paretic  hand  also  eloses,  or  at  least  imi 
tates  the  movement.     We  suw-tHHled  in  obtaining  tracings  of  such  ussticiata 


*  Virchow'8  Arcblv,  X885j  vo\,  ciL  . 

'  This  condition  hfis  been  ably  df'^crlbed  und  unalysced  by  P.  C  Knapp,  JotiniA]  q 

Nervous  and  Mental  Diseases,  1887,  p   480. 
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FofiM  OF  Contracts  RE. 

Flexors  of  elbow 20 

Flexors  of  curpiia  nnd  fingers 23 

Flexors  of  knw 5 

Extensors  of  kneo I 

Tali  pea  equiinnNvanis 17 

TiiiHpes  equina >-valiju»   ...,..> 8 

Tiilipes  oquinus 2 

Floxfji's  lire  mure  apt  U*  hv  involved  than  extonsor  muscles;  addutiot? 
more  tlian  alwlunton*.     In  this  tlie  construi^tioii  of  joints  may  come  iii*^' 
plav.     Wernicke*  lias  recently  sliown  that  these  «jronj>s  showed  the  ?^tt^^ 
tlittbrence  as  regaiH:l.«i  the  development  of   paralysis  in  adult   herniplt^;^*^ 
This  fact  was  well   known  to  ine,  and  has  been  i^e^nlarly  demonstrated    ^^ 
my  classes  of  students  at  the  New  York  Polycliuie.    But  this  is  not  (leculi^r 
to  hemiplegia  :   I  have  found  it  to  l>e  true,  also,  of  paralyses  due  to  spinj»J- 
cord  le:?;ioos. 

Since  epilepsy  is  not  only  a  degenerative  neurosis,  but  also  a  syraptr^mn 
of  cortical  dist^ase,  it  uetnl  not  Ix?  surprisiiifj  that  it  is  so  frequent  an  ai"«>«^i- 
paniuiont  of  infantile  eercbml  palsies.  And  sut'h  patients  may  suffer  eith^cr 
from  general  epilepsy  or  from  the  Jaeksonian  form.     Among  one  huDd«:->ed 

Fio.  9. 
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Okm  of  puruplcgia.    i'iioUi^rnphcd  duriug  mi  epUepUc  Kisure. 

and  five  teases  of  iDfaiitlle  hemipl^ia  their  weiH?  forty-one  cases  of  grnc*™ 
epilepsy,  nine  of  the  Jackson ian  ty|ie,  and  one  case  of  petit  mal.  AlM>ut  fi  '^y 
per  ecmt.  of  all  lieiniplegics  were  epHeptics.  This  j>erceutatre  tallies  fai  Hy 
well  with  the  statistics  given  by  Gandaixl,  Wallenberg,  and  Osier.  In  ^^ 
least  one  aise  wliieh  I  have  seen,  of  a  girl  aged  sev^enteen  years^  the  einlej^? 
was  tlie  only  active  syrapt<jm  of  a  lesion  which  had  eaust^i  left  hemiple^^ 
four  yeai^  previously. 

The  following  tables  are  given  fur  brevity's  sake,  and  will  iin|mrt    ^^ 
neecU*d  informatiou  with  r^ard  to  mental  defects  and  cranial  deiormitiiS'   - 


I 


J  Berlin,  Klin.  Wodiemchrill,  1800. 

^  Sf*f  iiUon  piipcr  by  Drs.  Fisher  and  Fpterson,  Cnuibl  Measnroments  in  Twenu  i* 
of  InfuiitiW  Ccrebml  ili'iiiiplegia»  New  York  Medical  Journul»  April  d,  1889. 
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TABLlr^Showmff  the  Bclmtion  of  Mental  Deftct  tu  ike  Affe  of  On^ft  of  Falisy. 

^  FE£BLB- 

t  OP  OsotT  Of  Paralysis.             MiWDEi>KKae,  Imbeciuty.  Iuiocy,  Totau. 

rtgenlUl     -,-..,.,,.      e                    16                 14  85 

Tndcr  throe  yt^ara    , 10                    18                   6  S4 

■^•m  tbn>e  to  live  ycurfs 2                      8                  •  .  5 

Fn^ra  five  t<i  U'ti  your^         .        .    ,    ,      2                       8                  -  ,  6 

Over  t<?n  yeare 1                   ,  .                .  .  i 

Totol 21  89  20  io 

TABLE— AViOtf^m^  the  Rotation  of  Mmtal  Defect  to  the  Fonn  of  Pahif, 
WowM  Qt  Mental  Dkfbctt.  Uiikipleoia.       DrpLEQiA.       PARAptEctii.       Total. 

Feelilo-mindeduesa 16  2  8  21 

ImUMility    ,    *    .    ,    , 81  7  1  89 

ldi«>cy  ,-.,.. .7  8  6  20 

liiMinity  (opilepttc) 1  .  ,  ,  ,  1 

Toul 65  17  ^  SF 

r.^BL£ — Ariaiysia  of  Stigmata  Degewirationis  (e^seluswe  of  Cttnfractureit)  preneni  in 
Fiftp'Set>en  Canes  of  Cerebral  Palsy  in  Children. 

Hemiplegia. 


.EG  I  A, 

Paraplegia, 

Total. 

5 

2 

2fi 

20 

1 

5 

2 

2T 

19 

.  . 

7 

10 

1 

12 

,  » 

I 

.  , 

1 

2 

8 

8 

Mtcrocephftlus                               .  21 

Lt»pt<x*ephftlus  19 

»cnx*ephBlu8    ..,,...  4 

iiirked  cranial  asymmetn'  ,    .   ,  25 

iirkod  facial  asymtnctry         .    .  19 

riiujn  proganieum 5 

"Gothic**  palHte 0 

Imperfectly -developed  teetli         .  10 

Supernumerary  teeth                    ,  .  . 
Hir5iitene*f  ,    ,                             ... 

N<*unrjpttthic  ein  I 

StmbUmiw 5 


Tn  the  above  the  writer  bas  iissiimtsl  that,  if  jmralysi^  follow  u|>oii 
i>nil  !iemorrhage,  thrombosis,  and  fmbolisnij  it  will  take  the  form  of 
lip1e<riaj  diplegia^  or  pamplegia.  That  tliis  h  practically  so,  may  be 
'mil  frora  the  fact  that  in  over  one  bond  red  and  sixty  cases  of  infantile 
W>ral  palsies  I  have  not  seen  a  single  vn^  which  would  not  come  nuJei- 
of  these  clinical  subdivisions.  But  hemorrhage,  thromlxisis,  and  em- 
ism  may  occur  in  other  parts  of  the  brain  m  well  as  in  the  cortex  antl 
the  vicinity  of  the  subcortical  ganglia ;  aud,  if  so,  other  symptoms  will 
le.    Such  cases  have  been  reported* 

LuDDelongue*  refers  to  a  boy  eight  years  of  age  who  had  left  hemiplegia 
th  aphasia,  followed  by  eonvnlsions,  eoraa,  and  death.     Autopsy  revealed 
lot  in  the  right  cms  cerebri,  also  red  soften iog  along  the  left  fossa  Sylvii, 
d  thrombosis  of  the  longitudinal  sinus  and  of  the  veins  of  the  pons. 
was  a  complicated  ease,  and  of  the  one  impoiiant  symptom  of  cms 
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lesions,  paralysis  of  the  ociilcHmotor  nerve  of  the  side  of  the  lesion  (oppo- 
site to  the  pm^lyzttl  siJe),  nothing  is  said*     H6veo^  and  Walleu  berg 'have 
reported  cysts  in  this  same  region,     I^esions  in  the  pons  would  be  cbarae— 
terized  by  paralysis  of  the  fifth,  sixth,  or  seventh  nerve,  with  heraiplf^si 
of  the  opposite  side;  if  the  lesion  be  high  up  in  tl»e  pons,  it  will  bediffi.— 
cult  to  distinguish  such  a  case  from  orditian^  hemipl^ia.     In  addition  w^^ 
may  exjx'ct  marked  sensory  disturbance,  loss  of  the  conjugate  raoveraeot  ^U 
of  both  eyes  towaals  the  side  of  tlie  lesion*     Ace<:u'ding  to  the  position  o  :^"^ 
the  lesion,  we  may  also  have  paresis  of  both  lower  and  both  upper  eitremi  — 
ties,  as  I  have  seen  in  one  adult  case.     There  is  no  case  that  should  \i^'^^ 
more  carefully  examined  than  one  of  suspected  pons  lesion  ;  but,  inasmuc^M^ 
as  I  have  not  found  a  single  well*authenticated  case  of  this  kind  in  a  cliilc^ , 
I  have  not  the  right  to  enter  at  length  upon  the  symptoms  due  to  diaeasfci** 
of  the  pons.    Lesions  of  the  medulla^  which  are  |iarticularly  prone  to  pro\ — ^^ 
fatal,  have  little  practical  interest ;  cases  of  syphilitic  disease  of  the  basil»-  t^ 
arteries,  with  thrombosis  and  softening,  are  the  only  ones  w^bich  might  oH 
for  a  differential  diaguosis.     The  well-known  bulbar  symptoms,  difficul- 
ties of  SfX'ech  and  of  deglutition,  irregular  respiration,  hemiatrophy  of  tt*--^ 
tongue,  associated  with  unilateral  or  bilateral  paralyses,  would  suggest      ^^ 
lesion  in  the  medulla  oblongata.    As  a  review  of  the  more  imj>ortant  synn_^^ 
toms  of  cases  of  possible  thromlxisis,  hemorrhage,  aud  embolism  in  child 
I  give  the  condensed  historicB  of  a  few  cases  of  cerebral  si>astic  palsies: 

Case  Vll. — A.  F.,  aged  four  and  a  hiilf  years,  ranJi?,  first  child,  difficult  labor  and  i 
stnimentttl  delivery.     From  very  first  day,  right  htriiiplegia.     Slight  athetosis  and 
ated  movemenU.    Contracture  at  elbow^  furmerly  pea  equino-vania^  improved  by  operatio^^^*'- 
All  refleiee  of  right  side  Uvcdy,     Mi^ntal  condition  fBir. 

Cwie  VIIL — J.  K.,"*  loale,  iiged  sovonteen  year?,     llipht  hemiplegia  at  eicrht  yeaw   ^r^^ 
af^re  following  typiio-makrijil  fever;  was  delirious  and  unconscious  during  ninfteen  dAj^'^=*» 
no  convultfiona.     After  recovering  from  coma,  right  ann,  face,  and  leg  weiv  found  par"    ^ 
lyzed.    Complete  aphjiaia  and  entire  lo*9  of  memory  of  everything  occurritig  befun?  typhoi  -^- 
Hfld  to  be  re-educated.    Athetoid  and  asscMiilated  movements.    Reflexes  ezaggermted  on  rig^  ^B*^ 
aide.     Enormous  contracture  of  flexors  of  right  hand  and  fingers,  and  great  rHardatioQ  ^^    ^ 
growth  of  right  upper  extremity.     Right  leg  «omewhiit  smaller  tban  led;  right  tilii 
valgus ;  a53*mmetry  of  face.     El»>ctricttl  reactions  und  sen*!ation  entirely  normal.     Bna 
covered  speech  fully,  and  ia  bright,  but  several  years  Ix-hind  othere  in  education, 

Cftse  IX. — J.  O,.  female,  aged  sixteen.  Congenitnl  diplegia;  mother  kicked  in 
men  by  horse  two  monthly  before  birth  of  child  and  made  unconsciouB  thereby, 
other  children,  ftll  healthy.  Tedious  labor;  no  instruraenta  tiaed;  no  fita  or  conTOltloe^*^ 
Did  not  attempt  to  creep  or  walk  ;  teeth  at  usual  age.  Patient  has  menitraated  atnoe  tm  "^^** 
year,  and  was  weak  in  back^  arms,  and  leg  frf3ra  earliest  childhood.  Extreme  tpaitic  o^^^*^ 
tracture  of  adductor?  and  flexors  of  thighs;  double  talipes  varus,  equinm  on  right  tSi^M^ 
Left  arm  worse  than  right.  Athetoid  movements  of  left  hand.  Has  ffog  walk.  Int*^--^^ 
gence  good. 

Cast  X— M.  L,^  male^  aged  three  yeaw.  Congenital  diplegia.  Aaphyxiatod  darift^^i^ 
labor.  Mother  had  pneumania^  and  died  five  days  pi«t  partum.  Rigidity  of  arms,  Ji^s^C** 
and  back.     Hands  did  not  unclinch  for  two  years.     Frequent  convulsiiw  leixtirei  ak 


*  Arch,  f  Psych  ,  18S8,  vol  xix.  p.  66S. 

« Ibid,^  vol.  iix.  p.  297.  » See  Fig.  7. 
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;  and  left  side^  including  face.    Cannot  talk,  wulk,  or  ^tniid.    FeeHe-m i nded ; 

osiiion  and  all  r»?flex»:^  exajtig^riiU'd. 
OtMt  XL — M.  M.^  boy^  two  and  onolmir  years  old  ;  one  and  orie-lidf  years  previously 
d  pneuzDcmfB  iind  lonsillitia^  with  ftver  up  to  102*  F.  Four  dnya  after  this,  typical  ri^ht 
mipkij^  mnd  nphuaia^  positively  without  eonm  or  convulsions.  The  onset  was  as  typieal 
ill  llie unliimry  mild  hemorrhage  int<>  the  interniil  cap«alu  in  the  adult,  and  the  pivigress 
tl^dbctt^  and  the  intxle  of  recovery  (which  became  cuiupletc)  wcna  quite  l^e  what  we 
i  in  *duh  c^ntA. 


DIAGNOSIS. 


^V       The  general  di^nosis  of  infantile  cerebral   j^al^v,  or  sj^astic  cerebral 

^■pardysb,  of  infantile  cerebral  lioni!|)legiaj  diplegia,  or  paraplegia,  ip  easy 

^Kd  make.    But  how  can  we  distinguii^h  between  meningeal  and  intmeei-ebral 

^Besions,  and  between  thrombtjjjis?,  hemorrhage,  and  eniliolisni? 

^r        In  children  the  presn  nipt  ion  is  in  favor  of  it>rtiea]  or  meningeal  legions. 

We  must  bear  in  mind  the  unusual  delicacy  of  the  blood-vessels  of  these  parte, 

It    is  only  or  chiefly  in  thoi^e  cases  wlnV'li   reseml)le  fi<lnlt  apnplexy  (rlin- 

ically)  tliat  we  need  be  suspicious  of  intracerebral  (cajisular)  lesions.    Other 

things  being  equal,  prolonged  coma  and  repeated  convulsions  are  in  favor 

of  lurningeal  lesions;  coma  of  short  duration  or  entire  absence  of  coma 

and  ctuivulsions  is  indicative  either  of  intracxTebnil  h^ion  or  of  very  slight 

sarfaix*  legions.    The  rapid  development  of  idiocy  and  e])ile]>s>y  is  also  moi*e 

•pi  lo  follow  meningeiil  (cortical)  lesions.     Paralysis  of  arm  and  leg  with- 

otn  involvement  of  face,  and  monoplegia,  point  to  the  cortex.     Convulsive 

■s»cr?ement6  of  imralyzed  parts  are  generally  due  to  t'ortical  irritation. 

Birth-palsies  are  apt  to  be  due  to  meningeal  hemorrhage ;  palsies  de* 
^^oping  during  acute  infectious  diseast^s  are  often  of  intracerebral  origin. 
Cranial  deformities  are  more  apt  to  accompany  surlac*e  lesions. 
The  points  of  differential  diagnosis  between  hemorrhage,  thrombosis, 
embolism  are  difficult  to  give.  Almost  every  author  ba.s  endeavored 
ulate  tlie  differential  points,  but  one  of  the  latest,  and  a  very  able 
br,*  realizes  that  the  task  is  as  difficult  as  it  ever  was.  In  many  cases 
^  i*  well-nigh  impossible  to  come  to  any  definite  conclusion  on  this  point, 
^-Htl  the  scarcity  of  autopsies  on  children  makes  it  impossible  properly  to 
I  ^•itour  theories.  The  symptoms  will  vary  not  only  according  to  the  nature 
^■^f  the  morbid  process,  but  also  according  to  the  location  and  sixe  of  the 
^^  mtqi  affected.  The  symptoms  of  the  onset  are  of  the  greatest  im]H>rtance, 
j  ^^rthey  are  the  symptoms  which  indicate  the  geneml  eflTeet  uiJon  the  brain 
t  whole,  and  not  the  local  effect  of  the  lesion  itself. 
What  can  we  infer  from  the  occurrence  of  coma  and  convulsions?  The 
diverse  views  have  been  held  with  regard  to  these  symptoms,  as  any 
^  can  diaoovcr  who  will  read  Dr.  Browning's  paper  on  the  occurrence  of 
^^^10  sadden  spontaneous  brain  lesions.' 

I  stibmit  the  following  points,  not  that  I  think  them  absolutely  correct, 

*  Edes^  Pepper's  System  of  Medicine. 
<  Medical  News,  February  18,  1S88, 
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but  b€c*aiise  lliey  are  tho  result  of  much  refleetiuu  ou  the  subjeiH  and  have 
been  deduced  from  an  unusually  large  eliuical  experience*  Thi§  has 
esiieeial  reference  tu  eh  rid  re  n. 

Meningeal  Cases.— //imorrftrt7*\ — Birth  ease  j  eoma  ;  eonvulaioMi  ; 
paralysis  present  at  birth  or  devehnjed  very  s<x»n  theix'after ;  oonvuliiio 
often  i\^|j|^attHl ;  cmnial  asymmetric^. 

Thromb(m>t, — Aeqnired  ;  syphilis  or  inarasinus  ;  gi*adual  onset ;  do] 
of  eons*  iousries:^ ;  convulsive  tw^iteliiugs  pre<.H*tle  pamlysis. 

Emhoflam. — Very  sudden  development  of  paralytic  symptoms;  heart.- 
diseitse;  inereasinji^  paralysis;  monoplegias.  Coma  and  eon vuUi on s  ma 3* 
or  may  not  be  present. 

Intracerebral  Lesions  (less  ftieqnent  in  ehildi^n). — Ilcmonhagr^^ 
Aeqnired  mse ;  if  elightj  little  or  no  coma;  no  eonvubions ;  jiaralysis  in- 
volving fiiee,  arm^  and  leg  of  one  side;  rapkl  improvement ;  very  little,  il* 
any,  mental  eliange  ;  possible  complete  I'eeovery*  If  hemorrhage  is  large*, 
prolongeil  coma,  initial  convulsions,  but  eonvulsious  are  nut  apt  to  Ije 
reijc^atc^l ;  sudden  complete  hemiplegia ;  little  mental  cliange,  but  ctintiao 
tures  may  lemaiu  ;  onset  during  acute  infectious  disease. 

Thrombosis. — SjxHi'ifie  or  scrofulous  history ;  gradual  onset,  with  pro- 
dromata,  sncli  as  headache,  dizziness,  weakness,  etc. ;  no  coma,  ur  pan«> 
leads  up  to  coma  ■  no  convulsions  unless  ganglionic  masses  are  in%'olvetl ; 
paralysis  develops  gradually,  but  I'eraains  aa  it  is  for  a  long  time, 

Etubofisin. — Sudden  unset  of  motor  symptoms  ;  coma  i>ossible,  but,  a> 
a  rule,  rapid  recovery  therefrom;  cardiac  disease;  initial  convulsions,  DOt 
apt  to  be  repeated. 

Previous  to  tlie  publication  of  Striiinpeirs*  lecture  in  1884  on  polio- 
encephalitis  acuta,  it  would  not  have  been  neces,'iary  to  question  die  oc- 
currence of  hemorrhage,  thrombosis,  and  emlxjlism  in  many  cases  whfcfc 
are  now  supposetl  {Uy  many)  to  be  due  to  polioencephalitis,  StrumpU'* 
views — ^that  infantile  cerebral  palsy  is  the  analogue  of  infantile  spioal 
palsy,  and  that  the  former  is  due  to  a  polioencephalitis,  as  the  latter  t$ 
due  to  a  poliomyelitis — have  taken  such  a  hold  upon  the  medical  public 
that  this  condition  is  often  diagnosticated  without  good  cause.  I  caoDOt 
do  better  than  to  reproduce  here  what  was  said  in  the  article  written  * 
few  months  ago,  and  those  w^ho  have  thought  that  polioencephalitis  hel|^ 
us  out  of  the  difficulty  will  l)e  surprised  to  find  what  little  evidence  tki* 
is  of  such  a  morbid  process  : 

'*  First  of  allj  in  order  to  distinguish  this  from  two  other  lesions  whic" 
have  been  termed  polioenceplialitis  inferior  (progressive  bulbar  jmralyM 
and  |X)lioencephalitis  snjjenor  (nuclear  ophthalmoplegia),  let  us  sjxiftk  of 
this  as  polioencephalitis  <x»rtiealis.  What  proof  have  we  that  there  iaswcfl 
a  condition?  Anatomical  proof»  none:  we  are  willing  to  concede,  howevfr* 
that  some  of  the  many  cases  of  atrophy  and  sclerosis  may  have  beea  due  to 
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liii^l>tlJm*n<Y»|Jmn(is»  but  it  is  unfortunate  for  Strfiinpeir.s  tlieory  that  all 

*#r  (h»' uutoii^ifs  ijjade  sikjii  after  tlie  onsH  of  the  (ILsiast*  have  sliown  oilier 

oc»iMlitiMii.s  and  not  a  iKjIioeucephalitis.     But  let  ils  be  ebarilable  or  just, 

minify  tlmt  even  tbi^se  autop?iies  were  not  uiaJe  in  eases  rtuftieiently  rei'out. 

^\  f  tiiu^f  ad*!,  however,  that  cases  which  corres|HJiid  very  ehist^y  to  tlie  cases 

^it'liclj  StrOmpell  eunsklered  typical  of  polioencephalitis  cortical  is  showed 

Ufmurrhag^,  emb<jli.sm,  vti\^  of  ret*eut  origin,     Htriunpell   says,  liow^ever, 

<iuttu)tall  casc^  of  iniiintile  hemijJegia  uc^^l  be  due  to  this  cause,  and  that 

*»iiuy  authors  have  mlsinterpi-eted  bis  views.    Is  there  uo  pix)Jmbility»  then> 

*lwi  a  i't^w  or  any  of  the  cases  of  infantile  beniiplej^ia  are  eases  of  polioeu- 

*^J»tiaJitis  tv^rtic-alis?     There  is  some  circumstantial  evidence  showing  that 

^oc*n?  ijj  a  bntin-Ie^ion  which  would  seem  to  be  analogous  to  spinal  |>alHy  of 

Hiildren  (fxiliomyclitis  anterior).    Moliins  gives  tlie  history  of  two  children 

^oue  family,  aged  one  and  ouc-balf  and  tliree  ytmrs  respet*tively»  who 

^**!rp  stricken  down  with  fever,  loss  of  ai>petite,  and  s«jninolenee»     One  *le- 

^eltipwl  a  typicial  jjoliomyelitis  of  the  upper  exti^cmity  ;  the  otherj  spasmodic 

«*«iij|4egia  without  apljasia.     This  is  sfrlkiug  cHuical   cvideuo?,  though 

••<Wnc  might  claim  it  to  have  been  merely  a  coirjcidenee.     Another  proof: 

^rQinpell  kaa  but  very  recently  rt^ijorted  two  cases  of  adult  apoplexy  iu 

^'Hicli  every  one  would  have  made  the  diagnosis — and  indeed  be  made  it — 

^f  €-mlKiltc  sullen iugf  but  the  post-moHcni  examination  revealed  a  condition 

cfMM^phalitis  luemorrhagica  of  the  gray  as  well  as  of  the  white  matter, 

p,  who  k  inclined  to  support  8trumpell,  expit*sseil  the  opinion  in  1885 

tin*  CDCiephalitis  would  attack  the  wliitc  as  well  as  llic  ^my  matter,  and 

iks  that  this  wonUI  not  destroy  the  analogy  with  poliomyelitis,  ibr  in 

i  oiiiditioii  the  white  fibres  ai^  sometimes  involvLnl,     Jcndrassfk  and 

Ivor  (he  |K»riviiscudar  (iuflammatory)  ongiu  of  tbe  condition  of 

Icrusis^  whicli  they  have  nin?fully  descriljcd.     Iu  view  of  all  this, 

'Venture  the  optuiou  that  iMjIIoencephalitis  corticalis  may  be  the  cause 

Be  of  the  crises  t»f  infantile  jmlsics  j   but,  we  add,  not  of  the  hemi- 

itlun«L%  for  we  liavc  seen  sevcml  castas,  including  one  seen  by  tlie 

of  Di*.  Holt,  iu  which  all  tlie  symptoms  were  those  of  Strum}>eir8 

I  but  tlu^it?  was  a  diplcgic  and  not  a  licmiplegic  form  of  palsy.     In 

tlie  tTfebral  character  tif  the  symptoms  was  so  distinct  that  a 

with  i>oliomyelitis  was  out  of  the  question. 

'We  insii*t  that,  imtil  further  jnilhological  \woof  sliall  he  fortheoraing, 

liirncrplmlitts  corticalis  shall  In?  diagtiosticatiHi  last,  not  first.'' 

All  tlmt  \M*  (tin  safely  say  is  that  some  of  the  cases  of  acute  cerebral 

I^»y  in  children  coining  on  during  acute  infections  diseases,  or  without  any 

^n«twn  «ius*%  wMth  high  fever,  coma,  and  convulsions,  iwitf  he  due  to  a 

■"Ji^niuvpluditis. 

I  am  inclincfl  to  susjHxrt  this  conditiou  in  tliose  cerebral  cases  hi  which 
•be  inrftJthn  syni}»toina  are  very  marke*!  and  entirely  out  of  keeping  witli 
^  k-iting  pandysi^s. 

It  i«  known  that  hemurrhages  and  uthei'  vascular  troubles  ai^'  n|«t  to 
Tot.  IV,— a5 
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come  on  in  the  course  of  general  tuberculosis ;  hemorrhages  also  oocor 
the  case  of  tumors  of  the  brain ;  moreover,  tumors  sometimes  cause  i 
sudden  development  of  cerebral  palsy.  This  fact  should  be  borne  in  mio 
but  the  general  symptoms  of  intracranial  tumor,  headaches,  dizziness,  <^ 
neuritis,  will  furnish  the  points  of  differential  diagnosis. 

Lastly,  in  the  case  of  congenital  hemiplegias,  dipl^ias,  or  paraplegias^ 
will  be  necessary  to  differentiate  between  those  cases  due  to  hemorrhage 
early  softening,  and  those  due  to  other  processes,  to  an  early  encephalil 
or  to  a  condition  of  cortical  agenesis,  to  a  defective  development  (pon 
cephalus),  and  so  on.  It  is  no  easy  task  to  give  such  points,  and  onlj 
few  can  be  given. 

Birth  palsies  are  generally  due  to  meningeal  or  cortical  hemorrha( 
the  child  is  blue.  In  the  truly  congenital  cases  of  early  encephalitis 
porencephalus  we  generally  get  a  history  of  traumatism  to  the  moA 
while  the  child  is  apparently  healthy  at  birth,  though  often  prematan 
born.     Defective  mentality  and  paralysis  appear  soon  afl;er  birth. 

Where  there  is  a  very  high  degree  of  idiocy  without  convulsions,  1 
with  wide-spread  paralysis,  the  condition  of  cortical  agenesis,  a  sim] 
arrest  of  development,  as  described  in  cases  by  Kast  and  myself,  may 
present.  Any  active  inflammatory  condition  of  the  cortex  which  sets 
during  the  intra-  or  extra-uterine  period  is  apt  to  cause  convulsions 
early  life. 

Between  the  conditions  of  cortical  agenesis  and  idiopathic  porencepha 
I  can  see  no  points  of  distinction  other  than  these.  The  cortical  ageoc 
is  apt  to  be  a  diffuse  condition ;  hence  idiocy  and  wide-spread  paralyses. 

Porencephalus  may  be  limited  to  a  definite  area ;  and  we  may  have  i 
trerac  paralytic  symptoms  without  any  mental  defect.  But  all  these  poi 
have  a  tentative  value  only.  It  remains  to  be  seen  how  far  further  autope 
will  bear  out  the  writer's  reflections. 

PROGNOSIS. 

Under  this  heading  it  will  be  wiser  to  make  a  distinction  between  i 
congenital  cases  (including  birth  palsies)  and  the  acute  cerebral  paraly 
of  children.  In  giving  the  prognosis  of  congenital  affections,  little  can 
said  until  the  first  few  months  have  elapsed,  except  in  instances  in  wh 
the  child  is  bom  deeply  asphyxiated,  has  repeated  convulsions,  and  breat 
stertorously.  Under  such  circumstances  the  gravest  prognosis  must 
given,  as  death  usually  results  within  a  few  houra  or  at  the  utmost  withi 
few  days.  As  S(K>n  as  regular  respiration  has  been  maintained  for  da 
the  prognosis  quoad  xitam  is  not  bad.  If  there  are  no  convulsions,  tliep 
good  reason  to  think  that  tiie  hemorrhage  (for  these  are  generally  cases 
hemorrhage)  is  not  of  unusual  extent,  and  the  possibility  of  the  child's  ga 
ing  fair  use  of  its  limbs  is  to  be  borne  in  mind.  As  regards  the  future 
velopment  of  the  chiUVs  mind,  absolutely  nothing  can  be  said  within 
first  few  months.     If  at  the  age  of  four  or  five  months^  or  even  up  to 
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ije  of  nine  months,  the  child  begins  to  notice  its  siirroimdings,  to  play 
ith  things  that  are  given  it,  complete  idiuey  will  prolxibly  not  ensue.  In 
even-  case  let  the  physician  he  exti^eniely  cautious  in  expressing  his  opiuion», 
for  he  is  apt  to  l»e  surpris4:'d  by  iiol(M>ked-fnr  eliaoges  in  the  child's  progi'ess. 
Anxious  parent;*  should  \w  told  tliat  tiie  brain  will  have  tlie  most  favomble 
coDditioos  for  development  if  the  child  is  carefiilly  nourisbt»d,  if  tlie  hy- 
gienic conditions  are  properly  iK-gnlatcdj  and  if  the  parents  tbem,si'lves  will 
refrain  from  putting  such  a  brain  to  constant  but  useless  tests.  No  amount 
of  medication  and  no  training  in  the  earlier  years  will  avail  much  in  de- 
veloping a  defective  or  injuiTd  bmin.  The  devclo|)nieut  of  idiocy  is  the 
feature  most  to  be  feartMb  The  fcw^er  the  convulsions,  the  mrlicr  some 
outward  signs  of  mental  activity  appear,  the  better  the  outlook  in  this 
respect. 

In  a  large  majority  of  cases,  idiocy  is  develo]Ted  in  those  eases  in  which 

paralysis  is  most  exti-cme  and  convulsions  most  frcc[uent.     In  some  cases, 

however,  of  which  I  have  seen  sfjme  striking  examples,  marked  paralytic 

tnmhlcs  are  associattil  with  a  normal  develo[)ment  of  mind.     The  case  of 

J.  ().,  and  that  of  another  little  girl  aged  six  years,  wliose  ])hotograph  is 

reproduced  in  this  article  (Photos.  L  and  II,),  are  veiy  much  to  the  point* 

But  uf  course  I  cannot  speak  with  any  certainty  as  to  tlie  exact  morbid 

prucess  in  these  two  cases.     From  the  table  on  p.  541  we  may  infer  that, 

on  the  whole,  the  prospects  of  a  normal  development  of  mind  are  Ix'tter  in 

mt&  of  hemiplegia  than  in  cases  of  either  diplegia  or  paraplegia.    Striking 

eicpptions  to  this  rule  are  ofleu  found. 

The  prognosis  of  acute  cerebral  jialsies  must  be  given  on  entirely  differ- 
'  :if  lines.  Prolongetl  coma,  severe  and  oft-rc] Heated  convulsions,  steitomus 
Whittling,  constitute  the  serious  teatnres  of  a  given  t^se,  and  death  is  apt  to 
-^njttrvene  imless  a  decnda]  impi^ovcment  in  one  or  all  of  these  symptoms 
takfs  place  within  a  few  days.  As  long  as  the  child  is  in  deep  coma,  it  is 
alirto  make  the  pnjgnosis  unnsually  grave.  As  soon  ns  the  coma  ditnin- 
Uii!^^  the  danger  of  death  is  very  moch  less,  I  ait  the  [K^ssi  bili  ty  of  the  child 
timing  out  of  the  comatose  condition  and  relapsing  into  the  same  condition 
>ptri  should  Ik*  borne  iu  mind.  In  the  initial  stages  of  coma  an  iuferenet* 
^  to  the  amount  of  (wuidysis  or  as  to  the  side  |)aralyzcd  can  sometimes 
^  made  by  examination  of  the  extremities.  In  some  instanc«»s,  howevoi', 
*W'  may  l>e  little  pandysis  and  yet  the  lesion  may  lie  a  serious  one,  for  it 
«hoal(l  be  reniendx^red  that  very  large  portions  of  the  brain,  particularly 
^  frontal  and  (xx^-ipital  regions,  may  be  involved  without  any  resulting 
f*tulysis.  The  motor  areas  may  have  escaped,  but  if  the  general  f^rebral 
symptoms  p)int  to  a  severe  lesion,  there  is  all  the  more  reason  to  fear  that 
^  mind  will  Ik?  innmired, 

Atisoon  as  the  child  comes  out  of  the  comatose  condition  the  [jrognosis 
**  rif^rds  the  amount  of  jmralysis  w'ill  be  dpmauthxl  of  the  physician, 
''*^re,  again,  it  is  well  to  be  on  one's  guard,  antl  to  say  that  the  sooner  the 
Movements  return  iu  any  pail  of  the  body  the  greater  the  likelihootl  that 
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the  child  will  recover  partml  use  of  that  part.     As  regards  the  future  foqu^jpg 

oi'  tiir  disease,  the  physician  must  not  he  iiiif*led  by  his  pxperienoe  wiC:  ^"* 

cases  of  apoplexy  in  the  adnlt^  for  the  younger  the  child  the  more  «ierioi 

the  resutis  of  an  apiiplfctic  stroke  are  apt  ti>  l)e.     In  my  lai^  experienoe 

ha%'e  seen  very  few  cases  in  which  permanent  rigidities  and  contracture*  I 

not  set  in,     I  have  ^iven  elscnvhcrc  the  histories  of  one  or  two  exci^ptions^a^^  1 

cases.     The  rigid iti(^  of  the  iipiK»r  extremitit*:^  are  most  fi*equcnt,  and  yet 

is  to  be  considei'ctl  a  very  fortunate  ciivumstance  if  a  child  that  has 

an  apt>iihH'tic  struke  ever  regains  an  entirely  nrirmal  walk.     A  vcr\*  bn* 

percentage  of  the  worst  cases  seen  in  orthuptedic  disjxinsarics  and  ht»5ipita 

are  due  to  early  cerebral  disease. 


TREATMENT. 

In  tlie  l>irth  and  truly  wjngenital  cases,  treatment  should  be  directe 
entirely  to  tlie  general  comliticm  of  the  chikL    Constitutional  defects  shou!* 
be  reraetlied,  and  the  an«\stml  history  of  the  child  cai'efully  ccjnsidorci^ 
W  he  rev  or  tliere  is  tlie  least  snspiciou  of  hereditary  syphilis,  antisyphiliti 
treatment  slionld  be  instituk*cl  at  as  early  a  day  as  jx>9sible.     Kven  in  deli 
cate  chiklren  such  treatment^  by  inunctions  either  of  the  gray  ointment  a 
of  the  rilcate  of  niercutT,  drop  by  drop,  is  in  cutler.     In  ceases  of  pix^matur 
birth,  the  well-known  general  rule  of  keeping  the  chihl  wrapi>ed  up  L 
cotton,  or  even  in  an  incubator,  should  be  ap|ilied.     If  the  child  is  suJ 
ciently  d(*vcl(»[>eil  to  nurse  at  tlie  breast,  a  good  wet-nnrse  is  snjierior  to  ni^  _y^ 
form  of  medicaticuh     God-liver  oil  batlis  and  small  d<j8es  of  the  oil  of  [jho 
phorns  (a  few  drops  daily)  may  Ix*  given,  if  jTaiTnts  deinand  that  *'K)n 
thing  l)c  done  for  tlie  child/'     I  have  little  faith,  however,  in  the  rffit^ 
of  eitlicr  of  these  remedies,  except  possibly  in  those  eases  iti  %i'Iiich  hyi 
oephalus  and  other  sym])toms  of  rickets  are  present. 

Betbre  leaving  this  snbjeci,  I  rcjwat  the  caution  given  in  a  previc 
article,  that  the  obstetrician  do  all   in  his  p*?wer  to  prevent  injun^  to  tl 
child's  brain.     ProtractiHl  labfjr  l>eing  the  greatest  danger,  a  physician  wl 
is  skilful  in  the  use  of  the  Jbrceps  shonld  lose  no  time  in  applying  thci 
A  little  heniorrhage  from  tlie  teui[>(irary  eoni|U'cssion   by  the  forceps  is  less- 
daugerous  than  the  venous  congestion  and  extensive  hemorrhage  which  as^ 
apt  to  ix^'ur  if  the  child's  brain  has  Ix'cn   c(un]>ressed  for  hours  within 
narrow  limilsof  a  pelvic  canal.     As  the  child  grows  older,  the  treat 
of  secondary  cliauges  sliould  be  the  same  as  in  the  acute  cases^  wliidi 
shall  now  ccmsider. 

In  tlH»sc  acute  cases  the  initial  ctnna  and  convulsions  call  for  immedia 
trt^tini'iit.     While  it  is  not  necessary  nor  desirable  to  arouse  a  coniatoee 
gemi-tnimatose^  child  by  the  use  of  coimtcr-irritants,  vinegar  injection*'  ioi 
the  rectum,  and  tlic  like,  it  is  absjbitcly  imperative  u|jou  the  physician 
cJieck  convulsions,  for  the  convulsions  themselves  are  a  source  of  gn. 
danger.     The  congestion  dtiring  cxjnvnlsions,  the  stertorous  breathings  i 
the  most  favorable  wnditioos  for  furtiicrand  incalctdable  harm  to  tbr  I 
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^Iiidi  tiine  is  ^euerally  wasted  through  the  old-fit?hiynotl  mustanl  batli, 

Iiet:<:*ntjj5,  ami  the  liko.     It  h  tar  bettor^  in  case  the  physician  rearlM-^  tlie 

chtlcl  iu  time,  to  check  tlie  convulsions  by  the  prompt  use  of  iulialatious 

of  €*ljIoroform.     A  very  few  di'ojKS  poured  upon  a  handkerehief  and  |>laccd 

at  t  Ixt*  child's  nostrils  are  often  snfficieut.     In  every  such  case  the  pliysiciati 

slii^iald  not  leave  the  ixnlside  m\i\\  several  houi^s  atlcr  the  iuitial  eonvidsion, 

m    oilier  to  use  prompt  measures  as  soon  as  the  child  sIhjws  the  slightest 

l%\^it4L4iiogs  iu  any  part  of  the  body.     I  have  had  an  opportunity  of  testing 

tlii^    method  in  a  uuml>er  of  cases,  aod  liave  no  reason  to  regret  having 

uschI  it. 

JkB  soon  as  the  danger  of  coDvulsions  is  jmst,  everything  should  be  done 
to  prevent  a  retnin-emn^  I  believe  in  the  ajijilieation  of  t*<jld  to  t1»e  Lead, 
and  in  keeping  the  rr>om  in  \vhic!i  the  child  lies  absolutely  dark  ainl  quiet. 
The  child  is  not  to  be  lifted  from  the  bed  or  froai  the  lap  upon  whicli  it  is 
lyiug,  lest  the  mere  t*l)ange  of  position  give  rise  to  further  trouble*.     Tlicse 

I  are  the  conditions  under  wluch  bromides,  which  are  genemlly  ^o  much 
abused,  should  be  given.  Accoixling  to  the  age  of  the  child,  from  five  to 
ten  grains  of  the  bromide  of  smiium  should  ho  given  in  milk,  or,  if  the 
chiUl  do  not  swall^nv,  from  five  to  ten  or  pr>ssibly  more  grains  of  t!ic  hydrate 
of  chloral  should  lie  administere<l  per  ret*tnm.  Whatever  one's  jiractice 
may  be  with  regard  to  adult  cases,  I  consider  the  administration  of  ergot, 
^nd  particularly  of  nitrite  of  aniyl,  very  objectionable.  If  the  pulse  is  ex- 
treuioly  weak,  tlie  use*  of  a  drop  of  the  fluid  extract  of  digiUdis  or  of  a 
^^mi  infusion  of  digitalis  or  a  drt>|)  or  two  of  the  tincture  of  stroplianthus 
IS  ver\*  much  to  be  pi^ferred.  There  is  no  reason  to  de|>art  from  this  mwli- 
5=3^tif^iii  for  several  weeks. 

As  soon  as  the  acute  symptoms  have  passed,  and  the  paralysis  has 
>rap  establishKlj  the  relief  of  this  condition  will  come  u[>  fijr  cousidera- 
^*^»ri.     I  have  been  iu  the  habit  of  continuing  tlie  bromides,  and  with  thcui 
^'^    iodides,  in  small  doses  for  the  first  weeks  or  months  after  an  attack. 
-l  he*  exact  amount  to  l)e  adniinistere<l  will  depejid  upon  the  age  and  c^ju- 
^*t:i«>n  of  the  child.     We  must  be  gnide<l  by  the  etlei^t  of  the  bromides,  and 
tiiiis^t  use  our  judgment  as  to  the  amount  of  stupor  that  w^e  are  willing  to 
^*^"V^dop  in  any  given  case.     It  is  gwjd  practice,  after  the  child  has  had  bro- 
*tiiclc«  for  some  time,  to  lessc*n  the  amount  gmdually,  and  to  diminish  still 
^^ lather  if  there  are  no  active  symptoms  ;  l>ut  I  prefer  to  dicix-n  or  maintain 
^  orjwJition  of  semi-stupor  in  case  the  slightest  twitching  appears  when  the 
Of^tiir  ig  reduct^tl.     The  imlide  is  addtxl  as  a  stfrlwfacient ;  but  both  luomidcs 
^ii«.l  ((xlidcs  should  \}Q  discontinucKl  as   soon  as  the  sttjmach  Ixh-uuics  in- 
tolerant of  them. 

It  18  an  important  duty  that  dev-^olves  upon  the  physician  to  cotuiteracl 
tlie  development  of  conti-at^tures,  inasmuch  as  these  deiK^nd  u]M»n  the  ex- 
*^*^nce  of  secondary  degenerations.  It  is  doubtful  whether  anything  is  to 
"*?  gaiuffl  by  a(*tive  treatment.  On  the  basis  of  pmctiml  ex|K'rieuce,  how- 
^Ver,  I  javor  the  use  of  massage  and  faradic  electricity.     In  this  w^ay  the 


560 


CEREBRAL   HEMORRHAGE,   THROMBOSIS,   AXD   EMBOLmir. 


tendency  to  oontracttires  may  be  i>artially  ovei'come,  and  I  have  koowu 
contraetnres  to  relax  a  little  under  the  applieation  uf  just  thf!^  mfan 
CertaiD  it  is  that  the  coDditioo  of  nnmeRJUs  muscles  is  ven^  much  ioijirovt 
by  stimulating  them  into  activity  with  the  nse  of  the  electrical  current    I 
the  niutraf^tures  do  not  yield  to  such  treatment,  theservit^es  of  the  orthi 
surgeon  will  be  recjuired.     A  number  of  casL!S  \s  itli  conlraetured  anna 
with  various  degrees  of  talipes  equinus  and  equine- varus  have  done 
under  Dr.  Gibney's  hands,  to  whom  I  am  indebted  for  a  veiy  lai^araou 
of  my  eliuieal  material.     I  earnestly  protest,  however,  against  the  app 
cut  ion  of  any  electrical  current  to  the  head  fi>r  t!ie  puqxw^t*  of  dimioL^hi 
the  size  of  a  clot  or  of  improving  cei-ebral  circulation.    Until  we  have  mi  j»- 
poeiti%'e  knowledge  as  regaixls  the  effect  of  a  galvanic  current  upon  L  I 
blood- vessels  of  the  brain^  it  will  be  better  not  to  experiment  upm  tl» 
delieate  and  diseased  structure. 

The  treiitment  of  the  defective  mind  of  a  child  is  the  most  puzdin^ 
problem  of  all.     As  in  the  ease  of  J»  K.,  i*eferred  to  on  p.  542,  a  obi  I 
tliat  has  had  a  normal  miml  preceding  the  attack  may  have  to  be  m-e«lti 
i^atefl,  and  often  with  good  results.     If  there  be  idioey  or  iml>ecility\  carefiil 
training  by  a  competent  teacher,  or  placing  the  child  in  a  fit  siJiool    far 
ieeble-minded  children,  will  do  some  good^  and,  if  the  brain  m  doomed  to 
remain  below  par,  the  youth  may  still  be  able  to  learn  some  trade  nnd 
thus  gain  the  means  of  subsistence,     But,  in  spite  of  all  that  w*e  may  try, 
many  of  these  patients  will  necc^ssarily  become  the  inmates  of  public  insti- 
tutions.    In  case  the  idiocy  is  associated  with  epilepsy,  the  treatment  miist 
be  directed  to  the  latter^  and  for  this  the  rc*ader  is  referred  to  the  article  cm 
Epilepsy. 
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By  M.  ALLEN   STARR,  M.D. 


Js  this  article  tuniorB  of  t}ie  braiu,  tumors  of  the  meniogos,  and  ititm^ 

Dial  aneurisms  am  included. 

Tumors  of  tlie  bniin  ami  it«  cx>verings  are  not  iufi'efiuent  in  c4iildhood 
111  youth,  iudividuals  lx4ow  tho  ^r^  of  iiioet<?cii  \wmg  alx)ut  a.s  liable  as 
tJio^e  above  that  age.*  Tlie  iollnwiiig  table  t^liows  the  varieties  of  tumor 
tbrnad  within  the  eraiiium,  tlie  relative  frequeuey  of  each  variety  iu  persons 
tinder  nineteen ^  and  the  relative  fiW[ueEicy  of  tumors  in  various  parts  of  the 
braiD,  The  collection  uf  cast^  wa.^  made  from  die  e<jllectioris  of  Bernhardt* 
wtssA  SfceiRuj*  duplicates  Ijeing  excluded,  jiud  from  the  jo u mala,  German, 
^EF'^'t^ch,  Englisiij  and  Amerii^ii,  of  ttic  past  ten  years. 
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The  talOe  ??hows  that  tuWrcular  tumors  are  the  kind  most  fre<|nently 
mml  iu  young  ijersons,  that  tlie^^L*  are  oiU^ii  multiple  and  atfeet  all  part8  of 
*'*e  brain,  but  are  most  frequently  loeated  in  the  cerebellum  and  u[x»n  the 
w..  They  occupy  the  place  iit  eliihlreu  held  by  gummata  in  adultjs.  Tlie 
^i  tumor  in  frecjueney  is  glioma,  which  is  closely  followed  by  sarcoma 
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and  by  gliosarcoma,    Carciuoina,  lipoma,  myxoma,  psammoma,  and  gn 
are  very  rare  in  yonth,  and  parasitic  cyst^,  whioli  apjx-ar  to  be  fre<[Ufu 
found  in  Germany,  are  qnite  exceptionally  met  with  in  this  coiiDtrj%    Sii 
the  diagnosis  of  the  variety  of  tumor  present  in  any  case  is  a  matter 
inference  and  probability,  such  statistics  have  a  certain  diagnostic  value. 


PATHOLOGY. 

I,  TnlxTndar  tnmors,  thotiiirh   rKt-asionallv  apf>eariDg  in  the  l>raift 
meninges  as  the  iirst  cvidenw  of  tuben-iilur  disease,  are  ctmuncitily  stH' 
arj"  to  tnbercular  alleciion  of  the  bronchial  ^^lands,  lungs,  mesenu^ric  jglfitfcWfy 
and  other  organs;  or  to  tulierc^ukir  disease  of  the  orbit,  car,  or  cmnial  Ihh^^^^a. 
In  over  one-fifth  of  all  vasQS  tnbeivnlar  tumors  in  the  brain  arc*  midtif^Ie. 
Such  tumors  vary  in  size  from  a  f^uiall  ccillcction  of  milian'  tnl>ercltTi  i<^  m 
large  mass  with  Itanl  cheesy  centre  and  snrrounding  zones  of  tuliercalar  in- 
filtration and  of  fijugestion.     They  alst)  var^^  in  8ha|)e  from  a  «!in^le  rutin*! 
encapsulates  I  neoplasu!  Ut  a  diibusci  layer  of  tulKTcnlar  deposit  covering    no 
extensive  ai'ca  of  the  snrface.     Very  commonly  several  irregnlarly-shajjc^l 
masses  of  tuWrcle  lie  on  tlie  bas<^  of  the  brain   in  the  mesh*»s  of  the   pia 
mater,  compressing  the  adjm.-ent  tissue  and  involving  the  cranial  ner%'c«^ 
The  infrcquency  with  which  tnberenlar  tumors  are  found  within  the 
bral  or  cei^elx^lar  luniispheres  indicates  timt  it  is  esj>ecially  u|Km  the 
Ijraucs  of  the  brain  that  these  tumors  r^ri^iinatc/     Starting  from  the  ve»e>riii 
and  Iym|)!iatics  of  tlie  pia  mater  and  invading  the  brain  along  tlie  pefiv*m^- 
cular  spaces,  the  tulM^n-ular  cells  and  strrjma  so  infiltrate  Ijoth  gray  »«d 
white  nervous  tissue  tliat  their  stnictnre  is  altered  and  their  funrtion   im- 
jiaireiL     Finally  there  is  formal  a  mass  of  tuWrcuIar  tissue  in  which  a  €<?^ 
nerve  cells  and  fibres  are  scattered.     In  other  cases  a  distiiK*t  limiting  Ua^>*c!^ 
surrounds  the  tu bfMTular  nniss  which  is  nndergoing  chwsy  degeneratioi:!    «t^ 
its  centre  and  is  gniwiug  l)y  Htx-i^^ion  at  its  periphery,  the  brain  Iteing  r4:>w^*" 
pressed  and  thus  destroyed  withont  Iwing  infiltrated  with  tubercle  eelk 

If  the  tumor  is  on  the  surface,  the  jiia  mater  is  thickened  by  a  tul»«'n*i."i 
dej^osit  and  is  adherent  to  the  tumor ;  the  dura  mater  may  also  be  ailhcpf " 
and  in  a  few  cases  the  cranial  l>ones  have  been  eroded.     It  must  mit  be 
gotten  that  n  tulx'jvnlar  meningitis  may  develop  sewndarily  t<»  a  tid)ercr«-» 
tnuKir  of  the  brain.     The  lustiilogical  character  of  these  various  foi 
tulKTCular  tumor  is  to  l>e  found  in  te.\t-books  on  pathohjgy/' *"  ^ 

The  existence  in  the  |iatieut  of  hertditar}^  tendency  to  tnlx*rcukisi#, 
history  of  symptums  |K>iuting  to  tuV>enniIar  disease^  glandular,  brond*^ 
or  visceral,  and  the  piT^sence  of  local  signs  or  general  evident<,*s  of  tube- 
losis,  should  always  be  looked  for  in  a  child  j>rest*nting  any  syropt*>nx^^  *^ 
brain-tumor;  and  in  children  who  are  tul>ercular  the  possible  developt»">^^j 
of  brain-tumor  should  Ik*  kept  in  mind. 

II.  Glioma  is  not  uncommon  in  childhood.     This  tumor  is  a  pr»«*^ 
of  the  neurogliaj  and  prestnits  the  apix^ranee  of  a  counective^t issue  fi  ^^'^  * 
larj^  net-work  containing  a  greater  or  less  number  of  small  embryonal    ^^ 
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or    lar^  hraiidiing  QQ]hy  tlie  latter  being  scx^allud  ppicl<T-<'<>1Is,'*     Gli^nnfita 
vary    in  density,  some  \mng  haixl  and  sepamble  from  the  brain-tissue  like 
asircomata^  others  l>eing  softer,  of  the  eousi^stent^  of  the  brain,  and  without 
definite  limit,  the  tissue  of  the  tumor  sliading  off  into  the  neuroglia  of  the 
bmm.     The  greater  the  numljer  of  embryonal  eflls  the  sofliT  the  tiunor.^ 
Thoy  grow  must  fi'ef]uently  in  tlie  white  substance  of  the  brain,  but  some- 
■ponies  develop  in  the  gmy  matter,  in  almosst  any  region  ;  and  as  they  in- 
creaise  in  size  they  destroy  the  brain-tisj^ne  by  extend in^j;  around  and  l>e- 
tween  the  uerve-<:'ells  and  fibres.     The}'  grow  less  rajiidly  than  sarH>mata, 
and    never  involve  the  membranes.     If  a  glioma  is  well  defined  it  may 
undergo  fatty  degeneralimi  and  break  down.     In  any  ease  the  vascular  sup- 
ply of  a  glioma  is  unusually  rich,  and  hence  sympttmis  refei"al)le  to  changes 
of  circulation  in  the  tumor,  and  hemorrhages  within  the  tumor  or  in  the 
adjarc*nt    brain-substance,  are  fre<|uently  observed.     Glioma  of  the  lirain 
L^  may  develop  secondarily  to  glioma  of  the  retina,  but  is  usiiaily  pnmary. 
H        IIL  Sarwma  is  next  in  ft'equeney  to  gboma.     Rouud-eell  and  s|>iiidle- 
wU  sarcomata  are  met  witli  more  freipjently  tlinn  glio-san-omata  or  myxo- 

»  sarcomata,  and  these  forms  are  single.  Xfultiple  melanO'Sarcomata  may 
oceiir  in  youth,  but  are  very  rare/"  This  form  of  tnnior  is  well  definetl  and 
easily  separable  from  tbe  brain-tissue,  which  is  destroyed  usually  by  eom- 
pres^sion,  and  sometimes  also  by  an  infiltmtion  witli  siircf)matous  wlls. 
I  "  hen  a  sarcoma  infiltrates  tlie  brain,  glioinatons  cells  arc  fre<^piently  found 
Kas  w't'll  as  sarcomatous  cells,  and  then  the  condition  is  one  of  glif>-sart*oma. 
Sarcomata  of  all  sizes  are  found,  Init  in  shaiK-  they  are  risually  round  and 
^*»*l«ilar.  They  develop  within  the  nervous  tissue  as  well  as  in  conncttiou 
^>th  the  membranes,  and  are  found  as  frecjuently  in  the  white  matter  of  the 
^'*<?l>ral  and  cerebellar  hemisphei'es,  and  in  the  gray  matter  of  the  Im.sal 
P^i>^lia,  as  on  the  surface  of  the  brain.  They  grow  rapidly,  and  theretbre 
P^'oclnce  more  marked  symptoms  than  slowdy-growing  tumors. 

IV.  Cystic  tumors  of  the  brain,  usually  the  jiarasitie   cysts  of  echino- 

^^'^^^^Us  or  cystia-rcus  (M^lluloste,  are  not  infre<|uently  found  in  children,  but 

*I*l>€^r  to  Ije  much  more  rarely  met  widi  in  this  country  than  on  the  conti- 

^^Qt  of  Europe.^*     Such  cysts  are  found  in  all  [larts  of  the  brain.     They 

S^>w  slowly,  are  usually  latent,  but  rx'casionally  prudtice    symptoms    by 

pJ'^^^ure,     They  never  involve  the  brain-tissue  diix^tly.     They  arc  some- 

tiuies  surrounded  by  a  zruie  of  softened  or  sclerotic  brain-tissue.     They 

iti^ely  rupture.     Kiichenrneistcr^*  has  collected  eighty-eight  cases  of  cysti- 

^^J^us,  in  all  but  thirteen  of  which  multiple  cysts  were  found.     Of  tliese, 

Bp*^y-aiue  were  in  the  membranes,  forty-one  in  the  cortex,  nineteen  in  the 

^pf^ite  substance,  eighteen    in   the  cerelx^llum,  eighteen   in   the  ventricles, 

^^v^entcen  in  the  basal    ganglia,  and  a  few  in  the  corpora  quadrigemiua, 

^U^tia,  and  medulla.     These  are  not  included  in  ttic  table. 

H        A^.  Carcinoma  is  very  rarely  found    in  jktsous   under  ^(ty  years,  is 

"^siiully  secondare'  to  cancer  elsewhere,  and,  being  a  tumor  of  cxtraordi- 

^ly  rarity  in  children,  requires  mention  ouly*     In  about  one-half  of  the 
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record  below  the 


due  to  direct  extension 


^ 


of  twenty 

the  growth  from  the  or! Kit. 

VI,  Guramiita  of  the  bmin  are  so  rare  in  childhood  that  Ruinpf  in  hi 
exhaustive  work  upon  Syphili.^  of  the  Nervous  System  cites  but  two  g&8C«. 
It  is  tnie  that  all  forms  of  Hyphilitic  disease  have  l>cen  observed  in  childre 
as  the  result  of  iiiheritiUK'e  or  of  syphilis  ac-fpiin?*!  accidentally;    and  i 
auy  c3Lse  of  brain-tumor  iu  which  evidences  of  such  disi^se  are  present  I 
possibility  of  gn uinia  must  be  considered.     But  the  fact  that  in  all  litei 
ture  gumma  bcluw  the  age  of  twelve  and  follnwing  inherited  syphilis 
almost  uiikuowu  sliuiild  lead  to  cautir*ii  in  making  such  a  diagnosis.    Cerebi 
syphilis  in  children  has  as  its  usual  basis  an  endarteritis  with  thronalxisi 
Gumma  as  an  evideu(?e  of   tertiary  syphilis  is  hanlly  to  be  expected 
youth  lx*twccn  the  ages  of  twelve  and  eighteen,  even  though  the  individii 
may  liavc  acquired  syphilis ;    and  iu  fact  the  only  case  recorded  in  tL 
table  was  iu   a  young   man   agtJ  eighteen.     Gumma,  therefore,  mu-^t  ■ 
considered  as  rare  as  carcinoma  among  children^— -a  fact  of  im(>ortan<3e 
view  of  its  frequency  in  adults,  and  iu  view  of  the  tendency  to  submit 
cases  of  brain-tumur  to  s|>ecific  trtmtnieut. 

VII.  The  other  varieties  of  brain-tumor — ^lipoma,  papilloma,  myxon: 
jisammoma,  osteoma,  cholesteattuna,  and  teratoma— arc  known  to  occur        mm 
children  as  well  as  in  adults.     They  are,  however,  like   tumors  of  ^Im* 
pituitary  botly  and  pineal  gland,  to  be  regattle<l  as  pathological  curiositt 
and  their  dragnnsis  from  other  forms  of  tum^ir  cuinnot  Ive  made  during  li  :#V. 
For  their  pathological  characteristics  the  reader  is  referred  to  text-bookd      ^^>a 
patliolt^gy, 

VIII-  Intracranial  aneurisms  are  rare  in  childhood,  and  are  never  v^s*^7 
large.     They  appear  upon  the  larger  arteries  of  the  base  of  the  braio  i^^^«»d 
on  the  Sylvian  arteries.     They  are  usually  fusiform^  CK-i-asionally  ron^^Kra^i* 
They  increase  in  size  rather  more  rapidly  than  aneurisms  elsewhere,  ^^-«^- 
show  a  greater  tendency  to  rupture.     They  produce*  symptoms  by  tla»^ 
pressure,  and  are  occasionally  to  be  diagnosticated  by  the  pulsating  h< 
ache  or  sensation  aiTompanying  them,     Hemorrliages  and  thromlxisis 
cmlMjlism  of  smaUer  arteries  are   frei|ucnt  complications  of   intracrac:** *** 
aneurisms, 

Tlic  c^illateral  effwt  of  the  pnrmnice  of  a  tumor  of  any  kind  requS  *"** 
consideration*  The  pressure  exertcnl  by  a  new  growth  imimirs  the  circLJ 
tion  in  the  surrounding  brain-tissue,  either  directly  by  irajteding  the  flo^^ 
the  small  vessels,  or  fndirer/tly  by  eompi-cssing  a  large  arterial  trunk  m 
thus  causiiig  wide-spit^ad  aua»mia  in  its  area  of  distribution.  Tlie  results 
anaemia  may  be  sufficient  to  impair  the  nutrition  of  the  tisBiie  and  thi 
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prrKbir'^^'  susjw^nsion  of  its  function.     Pn\ssurc  may  after  a  time  cause  lo-^^^^^"" 
izL^l  atropiiy  of  the  brain,  in  numerous  cases  the  flattenc^l  and  shnin  ^^*-' 
convolutions  or  the  compressed  white  substance  near  the  tumor  having 
found  much  snudler  than  the  eorresijonding  healthy  ymils  on  the  opp. 
side.     It  may  also  result  in  white  or  yellow  sotlening,  a  imrenchyB 
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llijBieration  of  the  brain  aliout  the  tumor.     In  some  cases  the  tomor  is 

•tttrounded  by  a  zone  of  fiongested  tissue,  the  tumor  itself  being  vascular; 

lUjfl  in  some  cases  subacute  enwpiialitis,  with  small  or  large  hemorrhages, 

thf  9(>called  red  softenings  is  fiiund^     This   latter  condition  is  espe<iially 

frtijiient  in  the  vicinity  of  glinmata  and  ctircinomata.     The  pressure  of  a 

tiirtior  may  be  exerted  upon  the  veins  and  sinuses  as  well  us  iiprm  the  arte- 

H<^,  and  this  is  indeed  the  more  frequent  condition*     Asa  result,  passive 

veuous  congestion  and  oedema  of   the  bmin  are  pridncfd.      This  almost 

always  occars  in  tumors  situated  on  the  base  of  the  brain  and  in  the  pos- 

teriiir  cranial  fossa.     Tumors  of  the  middle  lobe  of  the  cerebellum,  of  the 

<x>r|»rrra  quadrigf^mina,  and  of  the  pons  usually  compress  the  venfe  Gal  en  I, 

The  result  is  a  serous  etfusion  iuto  the  lateral  ventnclcs  of  greater  or  less 

^3[Umt,  cansing  their  distention  and  conseqneiit  displacement  outward  of 

their  walls  and  pressure  u|Mjn  the  basal  ganglia  and  atljacent  parts.     Hy- 

cln-jcx-phalus  is  a  very  frequent  complic:titiou  of  brain-tumors  in  childhood, 

•Jid  is  more  easily  detected  in  chihlrcu  below  the  age  of  six  than  in  young 

J^nsi30s  or  adults.     When  the  cranial  bones  have  not  fully  united,  disten- 

of  the  ventricles  may  cause  a  bulging  at  the  fontanels  and  an  cnlarge- 

it  of  the  head,  and  in  infants  this  symptom  is  usually  prt^eut  with  a 

"i^in-tumor.     In  any  case  of  hydrt)oepliahis  the  possibility  of  an  intra- 

^si^iiial  tumor  as  a  cause  should  Ik*  considered. 

The  cijllatcral  ctlects  of  tuniui*s  arc  not  wholly  dependent  upon  pressure, 

-A.»  already  mentioned,  an  implication  of  the  meninges  in  the  growth,  with 

^Ht?   formation  of  adht*s!ons,   is    fretjueut  in    tubercular   and    sanx>matous 

^'Aiuors ;  and  such  thickening  of  the  membranes,  if  it  occur  on  the  cou- 

^^ijtity,  may  product?  tenderness  and  kKmlizcd  pain  in  the  skull ;  or,  if  it 

c^nr  on  the  base,  may  result  in  compressi<jn  of  the  cranial  nerves. 

Displacement  of  the  bmiii-axis  by  a  tumor  anywhere  often  prmluces  a 

^^t^tching  of  intra-4."ercbral  tracts  or  of  ci^nial  nerves,  with  corresponding 

j  ^riipairment  of  their  functions.     Extension  of  a  brain-tumor  into  the  orbit, 

Mr  lib  displawmcnt  of  the  eyeball,  has  l3ccn  ixvorded  occasional  ly.     And, 

«*tly,  brain-tumors  have  been  known  to  erode  the  cranial  Iwrnes  and  appear 

Upcm  the  surface. 

Xf/t  infrecpicntly  in  brain-tumor  the  immediate  cause  of  death  is  hem- 
orrhage from  a  diseai5i?d  vessel  in  or  near  the  tumor;  and  the  jiossibility 
of  such  sudden  apoplectic  termination  of  the  case  must  not  be  forgotten 
>«>  giving  a  prognosis, 

BTIOLOOT. 

Few  subjects  are  more  obscure  than  the  etiology  of  brain-tnmors.  As 
»nlfl  children,  it  is  remarkable  with  what  frequency  a  fall  or  a  blow  on 
^^  liead  is  ccmsidercd  the  cause  by  the  friends.  In  not  a  small  nuinljcr  the 
*'*^iation  of  the  injurj^  and  that  of  the  tumor  coincide,  a  fact  which  seems 
■^  r^tablish  a  causal  rt^lation.  And  yet  tLc  fact  that  few  if  any  children 
l|K»  such  accidents,  while  the  supposctl  ctlect  is  q^uite  rai-e^  throws  doubt 
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uiwn  tbis  rclatioD,     A  causal   relation   is  to  be  admiltecl  ns  jm^lmljU'  un 
when  the  lilf»vr  nr  fall  was  severe,  and  its  si'vertty  will   l>e  niun*  cy'iIu 
if  a  scar  remains.     The  result  of  tbe  eontiisi(»o  may  be  to  produee  a  Uk 
hypenEmia  or  eapillarv  bemorrha^es  in  tbe  membranes  or  bratu  or  in  liot^ 
and  this  may  be  the  starting-|j<iiiit  for  further  jiatbologic^l  changes.     8u-^ 
ehauges  must  begin  at  once  after  the  blow,  even  tliough  tbe  resulting  tuuk. 
produee  no  symptoms  for  years,     Tims,  in  a  ease  reported  by  Keen  t 
tumor  removed  (a  fibroma)  was  thought  to  liave  been  due  to  a  blow  recrir^ 
at  the  age  of  three  and  to  have  b«*n  growing  for  twenty-four  years,  thou^^ 
symptoms  ajijMtinil  but  four  years  Ix'fore  its  removal.     It  sei*ms  cvrta 
that,  when  a  tendency  to  tulierrular  deposit  is  present,  a  blow  on  the  he-^«.^ 
may  influence  the  ItK^aticui  of  tliis  dej>osit  in  the  brain.     Sarcoma  «»f  t:  lir 
membranes  or  bniin^  and  even  glioma ^  has  been   frecpiently  found  just  ^z^^z^w 
neath  a  sear  of  tbe  scalp  or  a  fissure  of  the  cranial  bones,  or  at  tbe  pom  >WH 
just  opposite  to  it  on  the  other  side,  in  wbicb  case  it  has  Ix^en  njNtTilz^c:^ 
to  eonirccoup ;  and  severe  falls  on  tbe  back  of  the  bead  are  mentioned        iii__ 
histories  of  eerelTcllar  tumor  t<x»  frequently  to  be  merely  accidental  ci>icm-d-H 
deuces.     There  seems,  therefore,  to  be  no  doubt  that  blows  and  falls  dn   ^Iie 
hrad  may  cause  intracranial  tumors. 

The  majority  of  tubcn'ular  tunioi-s  Gcenrring  in  childhood  and  yo«.:it± 
are  secoudary  to  tuberculosis  of  other  organs,  and  are  therefore  mctastjm^i^vfl 
Primary  tubercle  of  the  bmin  is  very  rare  ;  some  authors,  indeixl,  dcn>^      it*^ 
occurrence.    S:ircoma  and  carciuonia  have  aUo  Iwen  thought  to  be  second  .a^^ 
in  origin.    And  parasitic  cysts  are  necessarily  the  result  of  the  iugesiion      ^^1 
iuft3<'ted  fixxi.  M 

Extension  of  tumors  of  the  scalp,  orbit,  ear,  nose,  and  pharynx  to     *  TW 
brain  has  been  observed,  but  hardly  requires  discussion,     M'hether  nietm  ^^^ 
anxiety,  intellectual  overstrain  in  sc»hool,  and  fright  have  any  causal  relat 
to  tumors  is  untx^rtain. 

Ii^lys  aR*  twit*e  as  liable  as  girls  to  brain-tumor.     No  age  la  exem{» 
brain-tumor  having  been  found  in  an  infant  four  weeks  old. 


TABLE   II.— AGE    AT   WHICH   TUMORS   ARE    FOUND 


Under  1  year 

1  year  old    .    , 

2  yenrs  *'      .    , 
a      "     »'      .    . 


Total  under  10  years 


7  cases. 

8  •» 
19  •» 
17  *' 
22  ** 
17  " 
17  " 
16  ** 

7  '' 

13  «» 

143  *' 


As  tlie  tablo  here  given  shows,  children  below  the  age  of  eight 
somewhat  more  liable  than  those  above  that  age. 


10  yenre  old 

IT      "       «« 

12 

IS 

U 

15 

16 

17 

18 

Tolal  between  10  and  19 
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SYMPTOMS. 

*rhe  symptoms  of  iutmcranial  tumors  are  ven'  uumt-*rous,  and  may  be 
divided  into  two  dasj^^s,— gimeral  symptoms  ami  Ifx^!  s^ytnptoms. 

I.  General  Symptoms  opcut  irrespo'tive  uf  the  lueatiuu  of  the  new 
gru%vth,  and  dei>eiid  upun  its  rapidity  of  development,  its  size,  its  vascu- 
larity,  and    to   scmie   (\x:tent    upun    its    patlmloj^iml    eliami'terJ**  ^^*  ^^  *' 
They*  van'  iu  severity  from  time  to  time,  prol^alily  in  aeeordauee  with  the 
activity  of  the  jiathologieal  proress  going  on  in  and  aljout  the  tumor,  and 
x\itli  the  condition  of  hltxxl-t^npjily  in  the  brain,     Tlius,  when  a  tnmor  is 
inereasing  in  size  they  may  l>eeonie  severe,  but  di^api>ear  almost  entirely 
Hwheii  it  beetmies  stationary.     And  they  are  deeidedly  affk^ted  by  causes 
whirh  alter  the  MorMi-supply :  thus»  in  one  ease  of  my  own,  hot  donehes, 
^eith<  r  spinal   or  vai^tnaly  inei'eascMl  the  eerei>ral  symptoms  invanably,  by 
^prcKlticing  eerebral  aujemia.     This  is  to  be  rememlM?i-ed  in  rejz:ulating  the 
teinjierature  of  a  child's  bath   in  any  ease  of  snsix'eted  brain-tnmor  ;  and 
It  offers  an  explanation  of  the  therapeutic  effc^et  of  hot  mnstard  haths  in 
arrest  i  ng  gei i e ra  1  eon  v  n  1  si  ons. 

The  geneml  symptoms  of  intraerauial  tumor  are  headache,  geueral  eon- 
vidsi«>ns^  ehangt^s  in  dispt>sitirm  and  mental  activity,  optie  neuritis  without 
or  witit  defects  of  visimi,  vomit  lug  and  vertigo,  and  insiminia* 
IH       Headache  is  the  most  prominent  and  constant  symptom  of  IjraiU'ttunon 
Tt  v*aries  in  severity,  bnt  is  iu  all  eases  at  times  very  severe.     It  may  l>c 
^JJitermittent,  and  is  usually  exciteil  In'  any  exertion  or  mental  effort,  and  it 
^p^ciirs  witli  rpiite  marked  periiKlicity,  and  with  increasing  frequency  as  the 
timior  grows*     It  may  be  a  dnll,  heavy,  eontinnoiis  pain,  witli  sliarp  par- 
oxysmal exacerbations,  during  which  the  patient  is  iiK^qiable  of  controlling 
his  agony.     It  varies  iu  its  location,  is  usually  frontal  or  mvipital,  and  only 
^^^H^^a^^iionally  over  the  6i^t  of  the  disease.     The  general  increase  of  intra- 
<-'raiiial  pmssnix'  and  tlie  couse<jiient  stretching  of  tlie  membranes^  tlie  varia- 
^*otijs  in  eeiTbral  einulation,  the  existence  of  cifnsiou  into  the  ventricles,  or 
^«e  clireet  involvement  of  the  sensitive  dnra  mater  and  branches  of  the  fifth 
Oervpj  are  mentioned  as  causes  of  the  liwidaelie.     Such  eifects  of  the  pres- 
«?tioo  of  a  tnmor  are  nnn'e  likely  to  foHow  wlicu  the  new  growth  isjn  the 
P*^st4?rior  cmnial  fossa  beneatli  t!ic  tentorium  cercWli,  and  in  such  cases 
*^^^<l:iche  is  most  constant  an  J   most  sc^vcre.     But  evvn  in  these  cases  it  is 
^lixif  tst  jLs  freciuently  rcferretl  to  the  forehead  or  to  the  temples  as  to  the  back 
*^^   the  head:  thus,  in  a  patient  of  Tayh>rs,  a  boy  of  nine,  tlie  pain  was 
*^forrpd  to  the  frontal  region  and  vei*tex,  while  the  tumor,  a  glioma,  was 
^^titid  in  the  pons  and  cerebellum*     If,  however,  the  pain  is  constantly 
**^*oatcd  in  the  mvipital  region,  the  tnnn^r  is  probably  in  the  posterior  fossa. 
^V        The  pain  is  often  asscx*iate<l  with  indefinite  et?wbral  sensations,  described 
^^^   ftilness,  pressure,  confusion,  tiiihtuess,  as  if  a  baml  were  dmwn  about  the 
»*>r€*h«id  ;  and  tliese  give  great  {listress  and  often  iuterfeix^  with  sleep.     In 
■P^^iituls  the  existence  of  lieadache  may  be  interred  from  constant  mutiun  of 
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the  head,  from  movTmcnts  of  t]ie  hands  grasping  tlie  liead  or  piilli 
hair,  and  from  sadden  outbursts  of  screaming  without  other  ascertain^ 
cause.     Headache  is  prol>aUly  h*ss  seventy  felt  in  eases  of  tumor  in  infa^ 
as  the  expansion  of  tlie  skull  and  the  opening  of  the  sutures  prevent 
extreme  degree*  of  inlracranial  pressure  to  wliieJx  severe  headache  is  eh 5 
ascrihtHl 

Tenderness  of  the  scalp  and  hr^d  is  sometimes  found,  and  if  tlws  is  ^ 
ited  uniformly  to  one  area,  is  always  elieittxl  by  percussion,  and  is  not 
to  sensitiveness  of  a  single  nerve-trunk,  it  is  a  mojx:'  vahiable  sign  o£^ 
hx^atiou  of  a  tumor  than  is  a  bx^alized  beadaclie.  It  also  awakens  a 
pieion  that  the  tumor  lit»s  just  Irt^neath  the  Imne,  u\Hm  the  surface  oM^ 
bmin,  for  it  is  more  commonly  found  in  cortical  than  in  sulx*ortical  turt^^ 
And  under  these  circumstances  it  is  usually  associated  with  headache  l^m 
ized  in  the  simie  area. 

General  convuMom  are  the  next  most  frequent  symptom  of  brain -tun** 
The  nervous  instability  of  cluldliood,  the  lack  of  inhibition,  and  mi*B 
sensitiveness  to  peripheral  irritation  of  any  sort,  predis]xise  children  to  t - 
occurrence  of  that  general  dis^4iarge  of  nerve-energy  which  causes  convitf 
sions.  They  l>egin  early  in  the  history  of  the  intmeranial  growth,  oceu^ 
ring  at  long  intervals,  then  l)ecome  more  frecjucnt,  as  many  as  twenty  C 
thirty  occurring  in  a  day,  ami  they  may  persist  at  short  intervals  throng 
several  days.  They  may  Ik*  slight  in  degree,  a  little  twitcliing  of  the  fac 
and  eyes,  with  stiffening  of  the  back  and  exti*i^mitic»s,  and  with  loss  of  eoi 
sctousness  lasting  only  a  few  seconds,  constituting  the  attack  ;  or  they  ma 
have  all  the  stages  of  a  regular  epileptic  sc^izure  followed  by  coma-  Sonii 
times  a  jK'culiar  general  trt^mor  follows  the  attack  and  lasts  an  hour  i 
more.  Convulsions  are  usually  indii'ative  of  mpid  progress  in  the  ue 
growth,  of  effusion  into  the  ventricles,  or  of  a  secondary  affection  of  tl 
meningt«3.  They  may  occur  from  tumor  situated  anywhere,  and  do  n 
point  to  a  special  seat  of  tlie  disease.  Tliey  may  Jbllow  a  local  s\yas\ 
which  has  gradually  exteudid  from  a  single  limb  to  other  parts.  The 
signifieanw  under  these  circumstantvs  will  be  discussed  under  Local  Syni] 
toms.  Death  not  infrequently  (x^i'urs  in  convulsions,  but  this  is  nm 
fiXH[Urntly  observed  in  meniogitis  tfian  in  intracranial  tumor,  which  usual] 
produw\s  a  fatal  termination  by  jiaralysis  of  respiration. 

Ch(fnf/r.^  of  fUsposifion  and  in  men  fat  arfivify  oi-cur  iudep(*ndeutly  < 
headache,  and  are  nt^tietHl  as  an  early  symptom  of  intracranial  tumor  ! 
childi^n.'"'  '*  The  child  becomes  unusually  fretful  and  irritable,  refuses  i 
notice  its  tuys  or  t(»  play,  or,  if  it  do€^s  so,  soon  Ix^comes  wearied,  and  r 
qnii'es  cHjustant  attention.  It  may  become  indifferent  to  things  in  which 
was  formerly  interested,  may  prefer  to  lie  down  and  to  ke^p  quiet,  in 
manner  unnatuml  to  a  healthy  child,  and  may  even  l)ecome  somnolent  ai 
letliargic,  or  it  may  from  time  to  time  l>e  very  irritable,  may  cry  and  screai 
without  apjiarent  cause,  and  act  as  if  much  alarmed,  refusing  to  be  quieti 
by  ordinary  means,  and  hence  be  subjected  to  uudeser%^ed  puiiislimei 
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Thm  changes  id  disposition  fihoiild  be  considered  as  symptoms  of  mental 
dtdtnsSy  and,  taken  in  connection  with  headaclie  and  e^mvulsions,  si  it  told 
exdte  ooDcero  rather  than  reprm^f.  In  an  extreme  degree  these  .symptoms 
may  appear  as  iml)eeiUty  or  as  maniaeid  excitement,  but  this  is  very  rare. 

In  older  ehildren  a  decided  eliauge  in  mental  activity  is  noticed,  as  well 

«S  change  o  f  tl  i  sposi  t i  on .     F  ( > rgct  ft  1 1  n  ess ,  d  ti  1  n  ess,  1  ae  k  of  i  n terest ,  st  u  pi  lI  i  ty  ^ 

•It  noticed,  and  the  ehikl  no  lunger  keeps  up  in  school  with  it3  feilows  or 

Ooticcss  what  is  going  ou  about  it  at  home.     This  condition  may  develop 

into  melancholia  with  or  without  halloei nations,  or  it  may  suddenly  change 

Into  mania  with  j>eri(xls  of  excitement » thoiigli  these  manifestations  are  rare, 

Alore  frequently  a  state  of  aimthy  ensues,  which  is  like  a  dementia,  in  which 

*te  child  disr^ards  the  wants  of  nature  and  is  so  inditferent  as  to  forget 

^e  restraintj^  of  de<^ency. 

Double  optic  neuriiiH  and  optie  imTe-atrophi/  are  ver\^  impr^rtaut  diag- 
nostic symptoms  of  intracranial  tumor.     Neuritis  is  usually  associated  with 
^■tficr  signs  of  iucrease<l  intracranial  pressure,  but  may  rH'cur  without  such 
sure*     It  is  present  in  eighty  jwr  cent,  of  the  cases,  and  should   l)e 
^ked  for  in  every  case  which   presents  cerebral  syraptonis.     A  marla*il 
of  optic  ncTiritis  may  exist  without  any  impairnieut  of  vision  ;  hem^ 
ophthalmoscope  should  1k^  used  whether  the  defect  of  sight  is  present 
not.     But  when  the  patient  shows  impairment  of  visual  jiower,  or  limi- 
>-tion  of  the  visual  field  for  coloi^  or  for  light,  or  is  becoming  blind,  it 
'ill  be  found  that  optic  neuritis  or  optic  atrophy  is  fully  develo|)Cck    Sudden 
Jcik^s  of  vision  appears  to  be  more  ci^mmonly  notctl  in  histories  of  children's 
^s^^ies  than  in  those  of  adults,  possibly  because  a  gradual  loss  is  not  detected- 
^t-  is  tnie  that  hydrocephalus  may  cause  chokwl  disks,  and  hence  from  this 
^3"mptom  alone  a  tumor  cannot  l>o  diagnosticated.      But  in  eas<:'S  where  the 
liagnoe^iiS  is  difficult  no  more  impoitant  objective  evidence  of  brain-tumor 
be  found. 

Tumors  of  the  eerebellimi  and  corpora  quadrigemiua  and  tumors  upon 

tlie  base  of  the  brain  and  in  the  basal  ganglia  produce  optic  neuritis  more 

tautly  and  eaiiier  in  their  (t>urse  than  tumors  situated  in  the  cortex  or 

atrum  ovale.     Optic  neuritis  is  usually  double,  though  it  always  appears 

in  one  eye  and  is  rai'ely  equally  intense  in  lx»th  eyes;  but  in  a  few 

it  has  l)et*n  found  in  one  eye  only,  and  tiien  is  thought  to  indicate 

R^^ase  of  the  nerve  in  the  orbit  or  in  front  of  the  optic  chiasm  rather  than 

^^dis^tant  tumor.     For  the  exact  changes  in  the  retina  and  foi"  tlie  |>atht>- 

lc»gi«iil  causes  of  optic  neuritis  the  reader  is  referred  to  sjMrial  text-books»** 

VomUhig  is  a  symptom  of  brain-ttmior  more  freipiently  observed  in 

liHnii  than  in  adults.     It  mav  or  mav  not  Ix^  a<x\tniTfanicd  bv  uaus<*a. 

*t  nmy  occur  unexpectedly,  without  special  relation  to  the  time  of  meals, 

®f  it  may  I)e  so  cNintinnous  as  to  thrwiten  inanition.     It  ck-cui^s  not  infi^e- 

<l»H?ntlyon  any  movement  of  the  head  after  the  patient  has  been  confined  to 

**d  far  some  time,  and  then  it  is  usually  associated  with  vertigo,     It  also 

"^uently  accompanies  severe  headache. 
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VeHiffo  is  sometimes  a  etiiueideat  sjmptuni,  l)Ut  usually  occurs  inde-. 
jx^iulently  of  vomiting.  The  patient  ft'cls  dizzy,  feek  hinaself  turning  orl 
falling,  and  thinj^  almut  liim  apjjear  tu  Ije  in  motion*  He  gmt^p.s  at  near 
objei^ts  for  bupjiurt,  c'uvei's  his  eyes  with  his  hands^  or  lies  down  on  the 
floor  and  cries  out  with  l)ewilderment  and  distivss.  Like  voniiliug,  veitigo 
may  be  excited  by  changes  of  position.  It  iiocurs  at  intervals,  in  attacks 
of  short  or  long  dumtion.  It  <:Ktnu"8  more  frequently  with  tumors^  in  th» 
posterior  fo^sa,  in  tlie  a*rehelhnii,  or  on  the  base  involving  the  auditory 
nerve,  than  with  tumoi's  elsewhere.  8uch  attacks  of  vertigo  are  not  to' 
be  tHTjnfoundcd  with  the  t*liglit  eoni^tant  vertigo  due  to  double  vision  and! 
secondary  to  ptirchis  c»f  the  third  and  nixth  nerves. 

Inmmnki  tnay  be  due  to  disturbauees  of  the  cerebral  circulation,  or  to 
the  intensity  of  the  other  general  8yoi[>!om.s,  ant]  is  nnieli  more  rarelv  enm- 
plained  of  in  mses  of  tumor  in  children  and  youtli  than  in  adultis  suffering 
from  syphilitii'  tumors. 

Fever  and  changes  in  the  rapidity  and  rliytlim  of  the  pulse  have  heeul 
observed  in  the  coui^^  of  bniiu-tumors.  The  former  is  asf^'HlKHl  to  inflam-l 
matory  changes  in  the  bmin  or  meninges  as  a  complication.  Tlie  latter  is! 
r€^rded  as  evidence  of  incmased  intracrautal  prcssuixv  iSlow  and  irregu-i 
lar  pulse  is  the  form  usually  noted,  but  towards  the  cloi^c  of  life  very  rapid 
pulse  has  been  observed.  Irregular  or  Cheyue-Stokcs  respimtiou  has  also 
been  notitt^d  as  a  terminal  symptom.  || 

Ocx^asionally  attacks  of  syncope  orxnir  in  patients  with  runmr  of  the 
posterior  fossa,  and  a  general  feel ing  of  weakness  is  not  iufrc*cpteutly 
complained  of. 

The  combination  of  several  of  these  general  symptimis  in  any  case 
should  lead  to  a  strong  suspicion  of  intracmuial  tumor.  When,  in  mldition^ 
local  symptoms  ai*e  added,  the  diagnosis  should  not  U-  diffifidt.  In  all 
cases  the  onset  of  the  general  symptoms  is  gradual,  their  intensity  increasing 
as  time  goes  on  ;  and  a  eareftil  stuily  of  their  ukkIc  of  development  and 
prngi-css  is  a  great  aid  in  the  diagnosis  of  the  kind  of  tumur  prt^sent,  of 
its  stize,  and  of  the  rapidity  of  its  gmwth. 

The  distivss  produced  by  the  geueml  symptoms  is  usually  mueb  greater 
thtm  that  nuiscnl  i)y  the  Iwal  symptoms,  and  i-ifuscijuetitly  tit^atment  is  often 
rcqniroil  fur  their  alleviation.  J 

II.  Local  Symptoms  de|>eud  upon  the  sitnatiou  of  the  intracranial 
growth,  irrcspcetive  of  its  character,  and  differ  fnjm  one  another  in  diSereul 
cases,  but  are  always  the  same  when  the  tumor  is  in  one  place.  They  m^if 
he  entirely  wanting,  and,  as  a  rule,  but  a  few  oeeur  in  any  one  case.  They 
usually  commence  gradually,  and  are  limited,  but  increase  in  extent  ad 
the  tumor  grows.  If  they  k^gin  suddenly,  they  indicate  the  occurrence 
of  hemorrhage  in  the  tumor.  If  tlie  tunmr  affects  one  hemisJ4lelx^  of  the 
eeivbnun  or  eei^lx'llum  oidy,  the  local  symptoms  are  unilatcmh  If  it  Heal 
upni  the  base  and  invades  the  eertliral  axis,  through  which  the  tmct9 
betwee^n  the  bmln  and  the  bod?  pass,  tlie  local  symptoms  may  l>e  bibterat 
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ortn^dar  ill  their  distribiiti«m.     The  si^nifimnet*  (^f  si  lfM?al  symptom  as 

iiudicative  uf  the  seat  of  ilist'O^e  is  the  same  whatever  the  ihrm  of  lesion, 

irhetber  tumar,  abseess,  hemorrhage,  or  local  softeniog  from  emboli.sm  or 

fimofiilKft^id.     Tiie  rratler  h  therefore  referretl  to  theartieles  ujjon  the  loeali- 

aifion  <if  bra»ii-leHlc»ns  fur  their  f'uU  eonsklenitiou*     They  will  be  studied 

here  iu  iK>nnection  \nth  tumors  affeetiiig  various  rt^gious  of  the  bmio. 

The  local  ^vraptoins  are  s[>asni,  tremor,  :md  paralysis;    alteration  in 

''pflex  a*.*tioii  ;  weariness,  tingling,  iiumbue-ss,  forniieation,  feelings  lA'  heat 

*«»€l   €ok\ ;  pain ;  impainiient    of  tonchj  temjwrature,  pain,  and  museular 

'^^tiae* ;  ataxia;  distnrbaneeTi  of  the  senses,  either  in  the  form  of  halhieina- 

ions  or  defeetive  {>eret»ption,  whieli  in  the  ease  of  sight  is  in  the  ibrni  of 

itHQopsia ;  disturlwnee  in  the  movements  of  the  eyes  and  in  the  preser- 

Ui«3n  of  etjuilibrium  ;  imjR'rfeet  gait ;  interferenee  with  the  acts  of  swal- 

^^^ing,  respiration,  and   artienlation  ;   vaso-mot<ir   disturbanees,   iwjlyuria, 

•►od   glycosuria;  distnrlianei^  in  the  mental  aetion  and  in  the  memory  and 

'■■■i-    of  language;  and  symjitoms  referable  Ut  one  or  more  of  the  eranial 

A  didttnctioo  is  made  l>etweM?n  direct  and  indiiwt  h>cal  symptoms,  the 

ii^  being  due  to  irritation  or  destrnetion  of  a  limited  area  by  the  tumor, 

aeoond  being  due  to  interference^  with  the  fnnrtiun  of  an  area  (>ydisesise 

I  distance  from  it  which  impaii's  its  eireulation  or  muses  pressure  upon 

Thus,  a  tumor  of  the  eereWllnm  may  cause  int»(>rdi nation  and  vertigo 

direct  symptoms,  and  also  ea use  jjaraly sis  of  the  sixth  and  seventh  eranial 

\m  B»  an  indirect  symptom  of  displaeement  of  the  pons  Varolii  to  one 

le,  which  stretches  these  nerves  unduly*     Tumors  usually  cause  lx>th  forms 

local  symptom,  and  therefore  nineh  au'e  must  Ijc  given  to  the  question 

^ their  signifieanw?  in  any  case. 

I,  Tumors  involving  the  Cortex  of  the  Cerebral  Hemispheres. — 
^«Be  tumofB  are  quit^  commou,  as  is  shown  in  Table  I,  They  may  be  of 
HiV  variety,  but  tulxTcle,  saR'<unu»  and  glioma  are  the  more  fre*inent.  The 
•*Q  former  usually  involve  tlie  membmnes  as  well  as  tiu!  cortex.  They 
fretpieutJy  tnieeable  to  lilows  and  falls  than  tumoi*s  in  other 
m,  Tuuiin^s  of  the  eortex  usually  involve  the  white  matter  l>eneatli 
c»rtex  in  the  centrum  semiovalc,  through  which  pass  the  tracts  cou- 
iiog  the  cortex  with  the  various  organs  of  tlie  body  and  the  trmls 
^*Wween  %*arious  cortical  aivas.  Tumors  may  lx*gin  iu  this  white  matter 
^^id  involve  the  cortex  scHinjudarily,  It  is  at  prcsi^nt  imjxissible  to  diagnos- 
^M^nle  a  cortical  fivmi  a  snbcorticid  tumor  with  certainty.  Therefoix*  in  this 
•^eiioii  uo  diBtinction  l)etweou  them  is  attempttxl. 

TtunoiB  of  the  cortex  protlut*!*  headtiche,  tenderness  of  the  skull,  genepid 
**<WlV!llaioD«,  and  mental  symptoms  quite  imiibrmly.     Optic  neuritis,  vomit- 
*^,  and  vertigo  are  less  frequently  observwl  than  with  tunu^rs  of  other 
It  is  the  function  of  the  cerebm!  cortex  to  receive  impivssiuns 
in  friini  the  various  organs  and  suriat^s  of  the  body  as  conscious 
pw<*ptions,  to  preserve  them  so  that  they  <mn  be  i*evived  in  memory  or 
Vol..  IV,— 86 
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reeogpizwl  upon  tlioir  ix^cnirrtnux*,  to  asHix-iate  the  |M?iw»ptionft  and  menu 
in  groups  whirh  thnH  form  tlio  eoiKvpt,  and  hy  a  cvifubinatiou  of  c^odw*  j 
to  build  up  ideas  and  carry  on  tliouglit.     It  is  also  its  fuurtion  to  initi 
the  voluntary  in)puls*^s  to  wliich  tlif  thought  k^atls,  to  eo-ordiiiate  them  i  ^^ 
ordorly  .sui'tT5*8ivt'  oinveuifuts  tA*  dt'fioite  iiitt^ueity,  and  to  giv**  utterauo^r  j^ 
tlic*  thouglit  in  Bj>etH'h  or  writing.     Its  highest  fnnctioD  is  to  exercise  ft  c?<«jt»* 
try]  over  tlie  instinetive  or  impubive  teMdencie!*  tn  action^  and  tn  ri'gtilftf^ 
eoudurt  in  vieNV  of'  renieailx^red  ideas  ratlier  than  in  iv>5poni*e  to  pn'^sseni 
ijiipressions.      There  is  every  reason  to  believe  that  the  highest  meutaj 
pHK-asftes — ^judgment,  i\iLson,  and  the  nridei-standiiig  of  ethical  and  plij|i>. 
tfophieal  truth — are  dejiiiident  ujxjn  tlu^  integrity  of  the  c^?rt*bnil  c^rtt-jc, 
since  defieiency  in  its  development  impaii^i  these  mental  jMiwers ;  but  aoy 
physical  explanation  of  these  psychical  prooeeses  is  as  yet  impossible. 

The  hx-al  syuiptonis  of  eortiml  tumors  vary  greatly,  aoeuixling  Ui  the 
area  which  is  involvecl. 

L   Tumors  of  the  frontal  lobes  present  few  characteristic  svraptumijt,  a»^ 
may  lie  latent.     If  the  turnor  is  sitnatiMj  nc^ir  the  orbital  convolulioost    •^ 
may  destroy  the  olfactory  tract  and  thi^n  ciiusc  loss  of  smell  on  the  sicJ' 
affected,      Ijt\sion8  elsewhere  in  the  frontal  eonvolutiona   often  pnxluoe     * 
disluri>anee  of  mental  action,  shown  by  inability  to  t\>neentrate  the  atti*^** 
tiou,  to  think   conncitwlly,  to   learn    cosily,  and  to  exercise  self-^HmtrcJ*^* 
This  may  go  on  to  a  state  of  imlx-cility,  in  which  the  patient  may  bect>K-*^ 
dirty  and  disregtiml  all    ix^straintvS  of  dceencv.     Integrity   of  the   froDt^^ 
lolx's  is  n(xx?ssary  tti  complete  mental  action,  yet  no  s(Kx;ial  loss  of  meot--*'' 
faculty  can  be  said  to  result  froui  their  destruction.*^     Nor  is  there  ac^i"*?* 
apparent  way  to  detect  from  the  mental  symptoms  in  which  hemisjthere  tfc:::^:!^ 
tnninr  lies.     The  diagnosis  of  tumor  of  the  frontal  lol>es  is  therefore*  rart'^^^J* 
made  frum  a  study  nf  direct  local   symptoms.     It  is  to  be  it* memhert— ^^ • 
however,  tliat  a  tumor  when  situated  in  other  regions,  excepting  only  i^^B**^ 
teniponv-sphenoiflal  lolic,  pnidne^'s  dire<»t  local  symptoms,  the  alisent*' 
A\'hieh  may  lead  to  the  suspicion  that  the  tumor  is  situated  in  the  fniatal 
temporo-sphcnindal  lobe. 

Indirect  Im^d  symptoms  of  irritation  of  the  corte:^  often  occur  in  turn 
of  the  frontal  convolutions/'^     Such  irritation  Ix'ginning  in  the  frontal  ei 
volutions  extends  backward,  and  when  it  reaclies  the  anterior  central 
vnlntion   (ascending  frontal  or  pre-RoIandic  convolution,  Fig.  1,  A), 
which  lie  the  motor  centres,  it  may  c^use  spasms  or  convulsions.    Suc^^^ 
sj>asm  will  Iicgin  in  the  eyes  or  face,  in  the  arm,  or  in  the  leg  of  the  si 
of  the  bmly  opposite  to  the  site  of  irritation,  and  is  never  followed  by 
mani'nt  paralysis.     It  may  even  go  on  to  a  general  eonvuUion,  extejidi 
from  i>art  to  part  and  limb  to  limb  till  the  eotii^e  body  is  iuvolvtii,    TE-      '^ 
otx-urrenee  of  such  spasms,  not  followed  by  permanent  paralysis,  is  m 
dirf^ct  hxiil  symptom  of  frontal  tumor.     Should  the  tumor  in  its  gro^ 
extend  to  the  anterior  central  convolution,  dii^ect  dyniptonij»  of  tt^ 
will  appear* 
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Tumors  j^iitimtetl  iu  the  tliiixl  fi'oDtal  convolution  of  the  left  hemisphere 
til  n^ht-handed  pc^i^ons  and  of  tlie  right  hcniinphere  in  lell-hande*J  persons 
pTw^luee  motor  apliasia  with,  or  iKmsibly  without,  agraphia, — that  is,  a  eon- 
dioon  of  inability  to  use  language,  to  sj>eak  and  to  write,  while  the  compre- 
hension of  language  is  unafrwtKl.     (See  Fig*  2.)     This^  ajilmsia  is  nsually 
iootiiiiiplete  in  cases  of  tumor,  and  is  of  slow  onset,  thus  tNiutraHting  with  the 
^^me  ymptom  when  due  to  enilxilism  or  hemorrhage.     In  diihlreu  sjieeeli 
^•^hI  writing  are  usually  lost  together,  although  these  processes  are  doubtless 
distinct  and  become  more  independent  as  Jige  advances. 
The  following  casi.^  are  eittnl  as  examples : 

CkM  I.  (C.  K.  MilU :  JourrmJ  of  Mental  and  Nervous  Di metises,  December,  1887, 
^^^^  TOT.) — AtUtT  a  blow  on  tbe  heiwi,  the  bt>Y,  aj^ed  nixteen^  hiid  (XTtisiurml  eonvulsi#>ns 
***■'  •  yeiir.  He  then  lM>gHn  to  sutler  fmm  beadiiehe,  nowtis  hi  his  hetid,  vomiting,  and  ob- 
•'^^'^•le  comtipution,  and  his  pulse  wfl*?  timnd  to  be  slow.  Then,  quite  suddenly,  sUi^ji^ering 
^^H»  venigo,  diplopia,  and  severe  pain  in  the  bead,  with  vuniiting,  develi*ped.  During 
*****  foUowing  week  para^thcsife  of  the  lirnlw,  with  Blitfuess,  bej^^iin,  and  be  lost  power  to 
VcB|£|^  extent  ID  the  left  arm.  Hi*  eonvulsions  became  more  fretjueni,  and  durinic;  bin  Ota 
**^  WM  drftwn  to  the  left  aide.  He  wiua  ravenously  hungry.  Before  bia  death,  which 
^^•iMiUiwl  from  exhaustion  about  one  year  after  the  onset  of  the  eonvulaion*,  ptoeia  of  the 
•"^^^Hl  «j«  mod  partial  facial  paralysis  of  the  left  side  were  present  Autopsy  showed  the 
^*^<M<iiicn>  of  a  rt5ddish*gniy  tumor  confined  to  the  po*^terior  portion  of  the  right  second  fnmtal 

t^P**^***^o]ution.  raeaaurini^  about  two  itnd  a  balf  inches  in  all  din-eti^ns,  involving  the  cortex 

^^p^«^  tubJMc>ent  white  matter 

^^k^  In  such  a  case  the  general  symptoms  clearly  indiaitcd  a  cerebral  tumor, 
^^■pt;  no  diagnosis  of  its  location  could  have  been  made  with  certainty.  The 
^^■^niptoms  of  |>araly8ifl  in  the  left  arm,  coming  on  late,  indieatcil  a  second- 
^*^'  involvement  of  the  motor  area,  Tbe  Hvmpioms  of  cranial  nerve- 
^isturbaiioe  showed  a  displacemejtt  of  tlu*  entire  brain-axis, 

Ckae  it.  (Areher:  Dublin  Medical  Journal,  1878,  ii*) — A  female,  eleven  yeiirs  old,  who 

chronic  htp-joint-di^ea^,  sutTered  for  some  months  Ix'fore  her  death  from  headache  and 

•*ti»ml  epiiHplic  eonvulsiuns  without   k»cal  bpasm«i  or  paralysis.     She  gnidunlly  bGcanie 

**»or*  ind  moT^  stupid,  and  flmilly  died  of  exhaustion.     At  the  autopsy  a  tuhen^ular  tumor 

^•fi^  found  in  the  tlrst  and  second  frontiil  convolutions  on  the  lell  side. 


Oecasjooallv  all  symptoms  of  brain-tnmor  are  abnent  nntil  a  few  hoiira 
before  death,  as  in  cases  yf  Sehw(n*nitz*  and  of  Jane\vay,t  *iud  in  some 
piktieats  the  diflcoverj^  of  a  tumor  at  the  autopsy  is  a  surprise,  as  in  a 
C5tee  of  Steiner,  J 

2,  Tiimors  inrnhnnr;  the  animor  and  poderior  central  convobdions  or  the 
J^^mtmii^l  If^ulr^  which  border  tlie  fissui-e  of  Rolando,  produce,  as  direct 
MMnil  symptoms,  §|iasm  ami  panilysis  in  the  limbs  of  the  opposite  side.**"  ^ 
rijr  Itx^tion  of  theSkC  motor  symjitoms  varies  with  the  site  of  the  tumor  in 
^*«-*  motor  area,^  **    Tumors  usually  produce  irritation  of  the  cortex  Ijefore 


♦  Medic&l  Kcws,  vol  li.  No,  9. 

f  TmnsiMJtions  of  the  New  York  Academy  of  Medicine,  iii.  187. 

J  Pniger  Vierteljahr^clirifr.  Bd,  Ixxviii. 
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they  cause  its  destni<?tioii :  hence  a  patient  may  have  attacks  of  local  spasms 
(Jac^ksoiiiao  epilepsy)  f**r  mme  time  before  permaaeut  paralysis  develops.^ 
If  the  paralysis  develops  fii-st,  it  is  probaljle  that  the  tumor  lies  in  the 
centrum  semiovale  under  the  motor  area  and  has  afiected  the  motor  tracts 
and  lias  iuvaded  the  oortex  suhsetjueutly,  sucli  invasion  being  indicated  by 
the  onset  of  the  eonvnlsioiis.^  Local  g^pasms  are  usually  preceded  or  accom- 
panied by  nuoibness  or  slight  anaesthesia  of  the  part  afiected,^  **  and  are 
followed  by  a  condition  of  weakness.  If  this  weakness  is  only  tempomiy, 
the  corttral  motor  area  is  not  destroyed  ;  bnt  if  it  is  permanent,  it  is  an 
important  indication  that  a  seriuiis  kv-jion  as  well  as  a  source  of  irritation  is 
pn-sent*     Sliglit  anoestliesia  and  ataxia  may  acx-omjmny  permanent  paix^sL 

om  c\)rtical  dii^ease,  l>ut  are  not  invariably  found.     Tlicy  are  much  mo 
'common  with  tnmoi^  of  the  posterior  central  tMjnvolution  which  invade  tb 
|>arietal  convolutions  than  with  tumors  affkting  the  anterior  central  conv» 
lotion  alone,*^  ®  yet  the  motor  area  and  the  sensory  area  for  tactile  sen 
probably  coincide.     Since  lix-al  spasms  and  loial  paralysis  are  importan 
indit^tions  of  the  exact  situation  of  a  tumor  and  may  be  used  os  guid 
to  an  operation  for  its  removal,  a  careful  consideration  of  their  distributioKi^: 
and  manner  of  extension  is  warranteti. 

The  motor  area  of  the  brain  is  indicated  by  the  shading  in  the  diagrantiM: 
on  the  opposite  page,  and  may  be  roughly  divided  into  thirds  as  there  showirzm: 
The  lower  thir*!  contains  the  centimes  which  control  the  face;  the  middle  J 
(&ird  contains  the  centimes  which  control  the  arm  ;  the  upper  third  ctaitahv:^^ 
the  centres  which  control  the  leg.  Horsley  and  Schaefer  have  located  ce] 
tain  special  movements  in  various  sections  *>f  each  area.^  In  the  face  an 
irritation  of  the  anterior  thin!  aiusc^s  movements  in  the  vocal  cord,  togethi 
with  associated  movements  of  other  parts  of  the  throat ;  irritation  in  tlzr 
middle  thiixl  protluces  movements  of  the  upper  part  of  the  face  and  augl 
of  tlie  mouth  ;  irritation  of  the  lower  and  posterior  third  causes  movemeui 
of  the  lower  jaw  and  lip  and  of  the  tongue.  Each  of  these  areas  blen- 
w^ith  the  others,  there  l>eing  no  sharp  line  of  demarcation  lietween  thei 
A  very  slight  irritation  in  one  area  causes  a  sfiasni  limited  to  the  mov^^  "^ 
ments  which  it  controls;  a  strcmger  irritation  will  cause  movements  in  tl^^^t  ^ 
muscles  controlled  by  the  other  adjacent  areas,  due  possibly  to  extension 
the  irritation  to  them,  and  {K>ssibly  to  a  simuhiineoiis  representation  of 
the  movements  in  less  degree  in  one  area.  Similar  distinctions  in  the  eftc 
of  irritation  are  observed  in  the  middle  third  of  the  motor  area,  differei 
sections  of  this  area  governing  different  segments  of  the  upjier  extremit 
The  shoulder  is  controlled  in  the  upper  and  anterior  part  of  this  area,  t 
ellxiw  next  behind  and  below,  the  wrist  next  below  and  posteriorly,  t 
fingers  next  below^  and  posteriorly,  tlie  thumb  lowest  and  farthest  bar 
The  representation  for  the  lingers  and  thumb  is  wider  than  that  for  tj 
elbow^  and  wrist,  as  the  latter  are  rarely  movt^:!  alone. 

The  upj>cr  third  of  the  central  area,  including  not  only  the  paracent 
lobule  with  its  cortical  portion  on  tlie  median  surface  of  the  brain, hut  a 


^ 


OowiCAT.  SviTiOitY-MOTOR  Arra»  ako  Vii*UAL  AREAS.  A,  cojivcx  surfftce  of  lefl  heminphcn]  of  the 
^nin:  B,  m&llan  larf&oe  of  rijjhl  bemispherc  of  the  brain.  (EckerJ— Fi,  F^  F^,  frontal  tonvolulions ; 
^f  if,  fttitcrlor  ftDd  po$t4^rior  centml  eonvnlvitionii;  Pi,  iV-  stiperSor  und  Inferior  parietal  lobiileis;  Pf\ 
■**Ul«rffyru9;  O,,  Ot»  Qi.  occlpfUU  convolution*:  O*.  cuneiis;  7|,  TV.  7|.  TV,  temporal  convolutions;  Oft 
^f^ (itmicmUu ;  U,  uncinate  gyruB:  CO,  t'orjuis  caltosum:  S,  fissure  of  Sylvius;  c,  fissure  of  Kolando; 
^  tiJIoto-maf^glnal  flffure;  jto.  pnrioto-tMicfpltal  «nlcuj(.  JJnea  flmwn  fnitttllel  to  /  indicate  the  motor 
^'^  of  the  brain,  and  the  dilferunee  in  shading  shows  the  divUlon  of  this  area  Into  lower,  middle,  and 
^Plmt  ihinld  on  the  convexity,  and  the  extent  of  mott)r  area  on  tlic  median  surface.  Ltnen  drawn 
''•^UdtJj  //Indicate  rho  visual  area  of  the  bmlri  on  the  convexity  anil  medittu  surface. 

^Sliding  the  p<)steri(>r  pai*t  of  tiie  superior  frontal  eon  volution,  presidGS  over 
*^^*tiibiiietl  movements  of  the  arm  and  leg,  such  as  are  made  in  climbing  or 
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swimming.  The  j>osterior  jmrt  governs  raovcments  of  the  toes,  and  betwc 
these  extremes  the  centres  (or  the  hi|>-,  knee-,  and  ankle-movements  ard 
arranged^  m  tlie  order  named,  from  liefore  Imckwai-d.  On  the  mc^Jian  sur^ 
face  f>f  the  hernisphere  In  the  pat-a^xnitral  lobule  and  adjai'cnt  jmrts  the 
muBeles  of  the  trunk  are  represented. 

The  motor  centres  fnr  the  motion  of  the  head  and  eyes  are  plar-efl  by 
English  pfiysiologists^^'  and  by  Mniik''*  in  the  two  upper  frontal  eon  volu- 
tions, just  at  their  junetiou  wilh  the  motor  area,  and  by  Landouzv  and 
Wernicke^  in  the  iuferior  jmrietal  h>bnle,  just  at  its  juncture  with  the 
motor  area.  Patliologleal  eases  in  man  support  the  latter  position  more 
fiilly  than  the  ibrmcr. 

Wlien  any  irritation  is  sufBeient  to  radiate  from  one  area  to  another,  it. 
involves  the  art^s  in  the  oixler  in  whieh  they  lie*  This  is  readily  under-; 
stood  if  we  consider  an  irritation  of  the  cortex  as  a  nervous  dischai^. 
which  spreads,  like  tlie  ripple  on  a  potjj,  from  the  |x>int  disturbe<l  outward 
in  widening  eirt^les.  If  the  point  of  irritation  is  in  the  lower  thinl  of  the 
motor  area^  eansing  facial  spa^sni,  it  will  extend  to  tlie  middle  anii,  causing, 
spasm  of  the  arm,  befoi*e  it  i^eaehes  the  upj>er  thiitl  and  produces  s|»asm  of  | 
the  leg*  Spasms  of  the  leg  radiate  to  the  trunk  and  arm  before  reaching 
the  face.  Si>asm  of  the  arm  extends  to  the  face  and  leg  together.  The 
same  m  true  of  the  extension  of  (mralysis  from  coitiml  destruction.  And 
theorder  of  extension  of  the  paralysis  is  of  especial  importance  as  indicating 
the  diret^iou  of  growth  of  a  tumor. 

Irritation  of  tlie  cortex  by  tumors  is  quite  comparable  in  its  effect  with; 
irritation  produced  by  electricity  in  physiologic «il  experiments.  In  both„ 
the  manner  of  extension  of  the  irritation  from  a  certain  area  to  other  areas 
is  the  same,*^  It  is  theix^forc  of  very  great  importance  to  determine  in  4 
case  of  local  spasm  or  paralysis  the  manner  of  onset  and  the  order  of  extent- 
fiion  of  the  symptoms.  From  these  facts  t!ie  exact  point  of  irritation  ofj 
the  cortex  can  be  deduced,  and  tliat  point  may  then  be  taken  as  a  guide  ta 
operation.  Thus,  for  example,  a  spasm  beginning  in  the  thumb,  extending 
to  the  fingers,  wrist,  cIImiWj  and  siioulder,  and  possibly  to  the  face  or  to  the 
leg,  indicates  an  irritation  whose  point  of  origin  was  in  the  posterior  jjart 
of  the  middle  third  of  the  motor  area,  in  the  posterior  central  convolution,*^ 
Frnm  this  point  of  origin  the  irritation  may  l>e  thought  to  have  spread,  thug 
invading  the  adjacent  area.s  in  a  definite  ortler,  winch  oitler  is  indicated  hy 
the  sntxjessive  implication  of  varitms  sets  of  muscles  in  the  sjiasm,  | 

The  subjective  sensations  of  the  patient  are  also  of  value  in  determining 
the  point  of  origin  of  the  spasm,  as  tingling  and  numbness  are  felt  first  ii^ 
tlie  paii  in  which  the  spasm  begins, — ic.^  in  the  case  supposed,  in  the  thumb 
and  fingers,  This  sensation  has  liecn  termed  by  Seguin  the  **  signal  si/mp^ 
foTrt*^  of  a  Jacksoniau  spasm.  And  subsi'quently  to  such  a  spasm  anesthesia 
and  weakness  will  remain  in  tlie  thumb  and  fingers  longer  than  in  the  rest 
of  the  arm.  In  such  a  case  an  oi^eration  would  be  directed  to  the  removal 
of  a  tumor  from  the  middle  third  of  the  posterior  central  convolution,  and 
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t  point  wcmld  be  nia<le  the  centre  of  tlie  trepliiiuil  opi'iiiDg  of  the  skull, 

in  a  case  suct'essfiilly  o[)€nited  iijwjn  l)v  Keen.*^     Hence  in  determining 

e  Ir>catron  of  a  tumor  in  the  motor  area  tJirw  tilings  are  to  be  ol>served : 

fir^y   the  start ing-|K)int  c>f  the  sensory  and   nu^tor  symptoms  iu  aise  of 

gpaam  or  paralysis  ;  secondhj^  tlie  order  of  extension  of  the  spasm  or  paralysis 

'om  the  starting-point  to  other  parts;  thirdly^  the  piint  of  greatest  intensity 

of  the  post-sjmsmtKlic  paresis  and  ansesthcsia.     These  three  sets  of  sym})- 

totns  together  will  indicate  the  part  of  the  motor  area  primarily  aiiected, 

and  the  tumor  will  be  found  there. 

Since  the  motor  areas  nf  the  different  limbs  are  separated  fmm  one 
another,  it  is  not  surprising  that  it  is  the  rule  to  find  in  t^ses  of  tumor  that 
paralysis  is  for  a  time  at  the  outset  limited  to  one  limb.  Monoplegia  there- 
foi-e,  rather  timn  hemiplegia,  is  to  be  expfM^tt^Ml  in  tumors  of  the  cortex. 
When,  however,  the  tumor  begins  deep  in  the  eentnnn  ovale,  or  lies  in  the 
basal  ganglia  or  cms  or  pons  or  medulla,  through  all  of  which  fiarts  the 
motor  tract  containing  fibres  from  the  separate  motor  areas  passes,  it  will 
involve  this  tract,  and  thus  cause  hemiplegia  instead  of  monoplegia. 

Whatever  the  form  of  the  paralysis  at  the  outset,  the  gradual  extension 

t>f  the  tumor  in  the  motor  area  results  finally  in  hemiplegia  ;    for  iu  its 

lateral  growth  it  either  invades  all  the  motor  areas  of  the  cortex,  or  in  its 

downward  growth  it  eventually  involves  the  motor  tract  within  the  centrum 

ovale  or  in  the  internal  capsule. 

In  all  aisc^s  of  eereliral  jKiralysis  there  is  an  increase  of  the  deep  reflexes 
m  the  paralyzeil  part ;  there  is  no  atrophy,  or  only  slight  atrophy  irom  dis- 
use, which  is  uniform  in  all  the  muscles  of  the  limb  ;  and  thei'e  is  no  change 
*n  the  electric  reactions.  There  should  therefore  Ix*  no  difficulty  in  ditfer- 
entiatiug  a  cerebral  pandysis,  even  of  the  mouoplegic  type,  from  a  spinal  or 
iic^rve-trunk  paralysis,  even  in  infanc*y.  Xor  can  the  slight  ataxia  and  im- 
paired tactile  sense  which  may  accompany  Cfjrtical  [Miralysis  misk^d ;  for 
tlie  anaesthesia  is  never  limite^l  in  its  distribution  to  tlie  area  of  skin  sup- 
plied by  a  single  nerve  or  by  a  single  sjiiual  st^gment,  luit  is  usually  uniform 
over  tlie  entire  limb,  or  else  segmental, — ?>,,  it  involves  the  digits,  or  the 
entire*  hand,  or  the  entire  foivarm  and  hand,  or  the  entire  arm,  forearm,  and 

kha.nd,  and  has  not  the  dtstrilnition  characteristic  of  spinal  lesion.^*    Hoi'sley 
Has  suggested  that  tactile  sense,  muscular  sense,  and  motion  must  necessarily 
be  represented  together  in  the  same  cortical  area,  since  all  fine  movements 
depend  for  their  proper  adaptation  and  co-onlination  on  these  sensations; 
and  he  holds  that  the  various  layers  of  cells  found  in  the  C4)itex  subserve 
ViiriotLs  functions.^     RetTUt  pathoh>gi«il   evidence  lends  much  snpport  to 
tiiis  view.     HentK^  ataxia  and  aniesthesia  should  be  looked  fur  in  cuses  of 
ooitiml  paralysis. 

Tljo  following  cases  are  cited  in  illustration  of  tumoi*s  of  the  central  area  : 

^^^'*-*<^  UL  (JftnewHV  :  Transactions  of  the  Now  York  Amdemy  of  Medici  lie,  iii.  1B4,) 

,'"**'^»    nged  thirt4?en,  began  to  aiitter,  two  weeks  after  u  faU^  fmm  beadaehej  weakness 

***^    l«!ft  arm  and  leg,  imd  mteraal  atmbismus  of  the  left  eye.      Soon  after  vomiting 
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lM>^un,  nnd  twitching  of  the  ijm»<*lo8  uf  liic  loft  sh<»ulder,  hmii,  nnd  huml  f'omm«»tic>id. 

ne^  of  vision^  Que  to  optk  neuritis,  developed  m  the  fourth  months  mtid  six  w«eki  UtK^ 

wm  totally  blind,     Beincr  examined  at  that  time  by  Dr.  Jane  way,  it  was  found  tbat 

was  impaired  in  the  rij^ht  n'^f'tnl,  hearing  reduced  one-half  in  the  left  eir,  nK*tio|i«  t^ 

left  arm  and  leg  were  ^low^  stiff,  uncertain,  and  weiik  ;  iwmjiibility  was  intttct,  but  b« 

fk)m  pain  in  the  left  le§f ;  the  face  wtia  not  affected.     Durini^  the  nnit  et^ht  nioiitbi^    ^|| 

the^  Bymptom*  increasinl  in  severity ^  but  no  new  ones  were  added.     He  ihtm  di*'<i, 

Autopftj/, — Membranes  nc^rmal ;  fonvolutitjoft  flattened,     A  f>onion  of  the  tunioi-    mt*^ 
[H^!iri^  in  the  ri^ht  p interior  rentral  €'inv*»lutiftn  near  the  longitudinal  fltffure,  while*    ib* 
middle  half  of  the  convolution  vvius  cyst-like  fVom  Miftening.     On  »c*tion,  the  tttmur 
fijund  to  affect  the  anterior  and  pof»teri»*r  central  convolution**  tn  lheirupj^>erlwi>-tliiitJ»* 
t'^  «orapn*e  and  partly  destroy  the  first  frontal  convolution,  pnrncentml  lobule,  gynu  TomU 
catus^  and  superior  parietal  lobule.     It  was  a  tirra  ^rwy  tumor,  bibularf  cd'  the  «*e  «>r  m 
orange.     It  was  a  glioma. 

Cnne  IV.  (0*ler:  American  J^mrnul  of  the  Medical  Sciences^  1S85,  i.  81.) — A  fecimli^ 
aged  tifteen,  hod  an  injury  to  the  head  when  an  inlant,  and  fteemed  U)  sutfer  much  alter  rt 
for  some  wet*ks.  Five  months  later  sptusma  uf  a  tonic  character  licgan  in  the  left  hand,  »ik} 
in  the  cour^eof  tbi^e  months  had  extend*^  to  the  leg,  and  then  became  UDibiti^ml  and  ftriallr 
general^  the  mouth  l>cing  gcnemlly  fixed  opi.^n  during  the  ^pa^m^^  which  occurred  an  uftrji  a^ 
eight  or  ten  in  an  hour.  There  was  never  loss  of  consciouiincsu.  Th«5»e  U«ted  two  mocitfaf, 
and  then  all  syinptoms  ceased  for  a  year,  dui-ing  which  ahe  was  weU.  The  Mpa^mp  rf-rurpid 
one  year  later,  lasted  ^even  months,  and  again  dii^appeared.  Six  yean  after  thi»  a  gmduatlt* 
inett'ar^ing  weakness  of  the  U^ft  leg,  with  turning  inwai-d  of  tlie  ffjot,  devehiped,  and  thf 
Bpu^m<^  began  again,  each  spik^ni  lasting  half  a  minute  or  a  minute,  during  which  she  wt»ulti 
laugh  and  talk.  They  varied  in  fre<]uency  fnnn  that  time  until  her  death*  She  wwm  i 
well-nourished,  inl*'lligent  child.  The  *>nly  |>eniia!ient  >ymptomii  were  a  ftlJght  watting  d 
the  limbf^  nf  the  left  side  and  a  turning  of  the  left  ft»ot  inward  at  a  right  angLe  to  tb«  h^^ 
The  left  arm,  thtnjgh  feeble,  was  not  stiff  and  nselessfi,  as  wa«  the  leg.  Aut<»p«T  tihavrd  • 
glioma  in  the  upper  third  of  the  anterior  central  convolution  on  the  right  sidc»  in  the  wliitt 
matter  juiit  under  the  cortex^  measuring  about  one-half  inch  in  all  dir«ction&. 

dojie  V.  (Saundby  t  Transactions  of  ih©  London  Pathnlogical  Society,  1886»  p.  S^X— 
A  boy  J  six  years  old,  Buffered  for  some  weeks  from  general  convulsions,  mental  dulneaay  mbA 
symptom*  of  nephritic.  Then  spasms  of  the  right  Mde  without  loss  of  con«ciotun«ts  be^»i>. 
and  continiM^  at  intervals  fur  dve  days,  and  were  followed  by  partial  pamiyfiiii  «>f  ili^  rffht 
ann,  with  some  jerky  movements;.  The  pandvsi*  increased  and  extendt*d  to  the  rigbl  i^"^ 
and  t^*  the  right  leg.  The  Iw^y  died  four  weeks  later,  Tlie  autopsy  «huwed  a  tulicr*:"*^^**^ 
tumor  on  the  surfaw  of  the  left  f^^*r»d>rul  h*^misphere  in  tlie  motor  area  at  the  juncturf  L»^tb* 
middle  and  upper  thirds. 


Ran^rh. — In  all  of  these  m.ses  the  tliagaosis  of  the  existence  of  a  tur^^'^ 
was  i>o98ibIe,  and  also  a  diagnosis  of  its  location  in  the  motor  an^.    W^    *^^ 
our  prescMJt  knowlKlg<^  of  llie  [wji^sibility  of  extirpatiag  such  tumors, 
o{)enitiou  iti  a  similar  case  woiihl  Ik*  indic-atwl* 

Cases  of  a  similar  character  have  been  rejKirted  bv  Seeligmuller,*  Swlt?"^^^^ 
mark,t  Gliky,J  Diicliek,^  and  0>nner.|| 

3.    Tnmorii  in  the  parietal  lobe  of  the  brain  raay  prtKlnce  no  Uk^I  synijt 
toms,  but  usually  cause  disturbaot^es  of  muscular  sense,  of  tactile  sense,  ao^  ^^^ 
of  the  senses  of  temperature  and  pain,®    The  lotalization  of  these  senaatioii^^^ 


*  Jahrhuch  f  Kinderheilkunde.  xiii.  822.  t  Ibid.,  xxiii.  4^. 

J  Deut^che^  Archiv  fur  Klini>*cbe  Medicin,  xvi.  468. 

i  Wiener  Medici nit^che  dahrhuch,  xxi.  1,  110. 

y  American  Juunml  of  the  Medical  Science*,  1884.  ii.  IVJ,  Ca^e  LXV 
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to  the  cortex  is  still  under  disjtiite,  l>ut  r€^«iit  observations  ^  84?em  to  b1i 

thnt  thcv  an?  jM»reeivocl  in  the  anitral  ojuvolntimis  and  jtarietid  IqIk?,  ail 

injurr  there  causes   paraesthesia  ami  partial   arjfcsthesia  in  the  limbs  a 

-'a-oe  of  the  opposite  side.     Tliis  is  not  invariable,  liowev^er,  and  a  numi 

of  cases  of  Icsiou  of  this  area  liave  not  been  diajj^nostimtcfl.     The  indir 

Ic^ral  symptoms  of  irritation  radiating  to  the  a^ntml  aiTa  and  pi*oduci 

^l^a^mis,  or  of  destruetion  invading  the  eentral  arm  and  causing  paralys 

^^w%f  all  the  more  impoitaDt.     Dcstnietion  of  the  white  ti^aets  in  the  eentn 

^►^tniovale  under  the  parietal  eortex  may  pi'odn<?e  hemianopsia  by  invadi 

^fce  visual  traet,  and  henee  this  tnu  is  an  inipoitaiit  i nil i reel  lu<nl  sympt 

^>i*   tQjBor,  es|KH:»ially  if  it  is  of  slow  onset.     When  a  tnmor  exists  in  1 

**3iorior  jiarietal  labnle  of  the  left  lienjis[>here,  it  gives  rm*  to  distnrbao 

^^f  speech  of  a  jieculiar  kind,  adk^l  wru'tl-blindness.    Tlus  is  es}XH^ialIy  fou 

*«i  legions  of  the  angular  gyrus  and  supra-marginal  convolution  and  of  1 

'^"''ortex  between  them.     It  eonsists  in  an  ijiabihty  to  iTcnignize  written  a 

M>rintecl  words  formerly  understood.     Tlie  patient  thus  loses  his  power 

•■^Piijd  and  to  write  spi»ntaneously,  though  he  may  lie  able  to  write  at  die 

^ioii  or  to  copy.     This  syniptnm  is  uften  assiK-iatcHl  with  wrvrd -deafness,  1 

'^>lilv  when  the  first  temiM>mI  eunvolution   is  invaded  bv  discuse.     It  is 

^^t  im|M><^ible  to  eay  whether  w*oi\l-blindness  is  due  to  tlie  destruction 

^li€?  parietal  (xirtex,  or  of  association  tracts  betwwn  the  owipital  and  te 

l»«»ral  cortex  which  |>aas  through  the  inferior  parietal  lobnle.     Woi-d-hlii 

*^t.*>i*5,  htiwever,  must  be  consiibn-ecl  a  valuable  sign  t*f  tumor  or  other  lesi 

■n  this  area.     Like  motj>r  ajiliasia,  it  will  Ix?  of  gradnal  onset  ancl  ineompl 

~  '  *    i^as*^  of  tnmor.     Motor  or  ataxic  aphasia,  in  which  tlie  patient,  thou 

*U*  to  nnderstand  what  is  said  and  to  read  what  is  st^-n,  is  unalile  to  U 

''-•t-  to  write,  is  due  U)  a  lesion  in  the  iKititerior  part  of  the  thiixl  frou 

-«•*  >nvnlntion, — i,e,,  in  Broca's  tx^ntre. 

The  figure  on  tlie  folhjwing  page  sIhavs  the  areas  of  the  cortex  c*ontt?ri] 
in  the  use  of  laugni^^e. 

The  rt^njugate  voluntary  motK>ns  of  the  eyes  are  thought  by  Wernicki 

t^o  be  control k\i  by  centres  in  the  inferior  parietal  lobule,  and  heiK^e,  shoi 

t:heT  hi*  found  to  be*  impaii'ed,  a  suspicion  of  disease  in  this  rc^gion  might 

«-rDU^.    The  impulses  from  the  right  inferior  parietal  lobule  turn  the  ei 

tcithe  left.     Thomson  has  reported  **  a  case  of  depn^ssed  fracture  of  the  1 

purietal  Iwrue  just  beneath  the  bt»ss  in  a  boy  of  fourteen,  in  which  the  or 

lewd  gyin[)tom  was  conjugate  deviation  of  the  eyes  to  the  right,  which  \^ 

^uiirvly  rr4ievtHl  by  elevation  of  the  bfine  by  trephining. 

1   Tttmoni  of  the  occipttai  fohf,  irjchiding  the  convolutions  of  the  cc 

^<xity  ami  the  eortex  of  the  cnneus,  jiroduee  bilateral  homonymous  hen 

^'■opAiaon  tl»e  side  f^[>])osite  the  lesion  ;  tliat  is,  a  lesirai  in  the  right  occipi 

">Ih}  pnxbut*s  blindness   in    ihe  left  half  of  both   eyes,  the  |>atient  seel 

**^thing  wliich  lies  to  the  left  tjf  a  vertical  line  directly  in  fnmt  of  him.^ 

^<^itral  vision  is  usually  prescrv*'<l.     If  the  tumor  lies  in  the  left  hemisphe 

^*^*e  may  develop,  in  addition  to  the  hemianopsia,  a  condition   known 
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psychical  blindness,  in  which  a  patient  uo  longer  recognizes  faces  or  obje«i:^5ts 
formerly  familiar  to  him,  and  this  is  usually  associated  with  word-blii»  ^- 
neas.    In  left-handed  persons  this  raay  result  from  lesions  in  the  right  hein:^'^^ 


Fig.  2. 
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Cortical  Speech  Area^^  The  convex  snrf^e  of  the  left  hemUpliere.  (Ecker,)— The  speech  ue«» 
of  the  brain.  Lines  pttr&llel  to  /  inhow  Uiq  moU>T  area  of  &rtlculate  laiiguuge,  let^lon  of  which  produces 
motor  (ataxic)  Aphakia.  Lines  purallel  to  II  shew  the  seni^rtry  area  of  articulate  laui^uage.  lesion  of 
wliich  pnjduces  sensory  aphiLaln  (word-dcafncss^.  Linos  purallel  to  ///  show  the  ftcnsorj-  &Fcaof  wrilr 
ieii  1*1  tjguaget  lesion  of  which  prodiiet«  wortJbHiidneisa  (akxia).  The  last  two  areas  orerlap:  coii«& 
quently  word-dcufness  and  word-bllndiiefis  often  occur  together. 


Sphere.     While  destnietion  of  one  owipital  lolj*:"  always  causes  henaianopsia, 
its  irritation  is  only  occ*asionally  followed  by  lialUiciuations  of  light  or  of 
sight.     If  those  are  fre(|ueiit  and  ai^e  the  invariable  precursors  of  unilateral 
spasms  or  of  general  eouvnlsions  and  are  followed  by  temporary  blindues^^ 
there  is  sufficient  evidence  of  irritation  i>f  the  ix^eipital  cortex,  with  nervous 
**  discharges'^  fi*oni  it  similar  in  kind  to  those  occurring  in  the  motor  area. 
Ileniiancipsia  ctmiingon  gradually,  arter  such  attacks  have  occurrcil  at  inter- 
vals, and  assHLM^iatcd  witli  general  symptoms  of  cerebral  tumor,  would  warrant 
a  diagnosis  of  tumor  of  the  occipital  lol)e,  as  in  a  case  of  Seguin,^    A  large 
tumor  of  the  occijnial  lobe  may  j)roilu(N^  pressure  upon  the  tracts  from  the 
parietal  and  trntral  areas  to  the  internal  eajtside,  and  thus  cause  iDdirectly 
hcmiaiuesthesta  and  hemiplegia.    These  would,  howeverj  be  slight  m  degree, 
and  apiKmr  late  in  the  course  of  the  disease.     Sucli  a  large  tunn*r  may  also 
depress  the  tentorium   eerelx'lli,  and  give   rise*  in  an  indii-ect  manner  to 
hydroeejthahLS  and  to  cerebellar  ataxia  with  vertigo. 
The  following  ease  illustrates  tliis  condition  : 
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Cnite  VI.  ( Huguenin,  cited  by  Seguin:  Journal  of  Mental  mid  Nervoiis  Diseases,  1886 ^ 
25*)^ — A  feTTiale^  aired  eight  years,  sutTered  fmm  headiw-'he,  vomiting,  vertigo^  insomnia,  and 
gener*!  convulsions  for  some  timt^  and  tbeiiT  on  «^xamin:ition,  wa<f  found  lo  have  double 
optic  neuritis  and  left  homonymous  hemiunopsia,  Shi'  went  Into  a  i^tate  of  dementiu  and 
dtea. 

Autopsy  showed  a  tubenailKr  tumor  in  the  tuneu.^  neiir  the  upex  of  the  right  occipital 
lolae, 

5.  T\imor8  in  the  lenijmro-ifphejiouhl  hhe  may  be  latent.  Altlioiigh  physi- 
ologists a&sigu  the  sense  oi"  hearing  to  the  fii*st  and  seamid  temporal  eoiivo- 
lutiona,  and  the  sense  of  smell  and  taste  to  the  uncinate  convolution  and 
hippocaiupus/'  thert^  are  on  reef>rd  but  few  ea.^es  of  tnmor  of  these  parts 
ixi  man  which  contirm  these  lo<^idizations  of  function.  Tumoi-s  of  the  leil 
fir^  and  second  temixnul  convolutions  in  right-hande<l  pei'sons  catise  the 
fomi  of  sensory  aphasia  known  as  wonl-dcafoess.'"^  The  jwitient  is  nnable 
to  m?all  the  names  of  objects  or  persons,  and  cannot  nndei"stand  what  is 
said  lo  him,  thongh  his  power  of  s|.)eech  may  be  nninipaired.  Such  patients 
usually  talk  jargon  or  misplace  words,  and  frec|ncntly  am  unahlc  to  read* 
The  situation  of  the  lesion  is  indicated  in  Fig.  2  by  the  lines  |>arallel  to  //, 
VVtiether  irritation  of  this  lobe  may  prodnce  sensory  hallucinations  in  the 
course  of  tumors  i^mains  to  Ix?  discovered,  though  in  two  cases  a  tumor  at 

1      the  apex  of  the  temporal  lol>e  has  pixKluctil  epileptic  seizures  preceded  by 

\     an  aura  of  smell**'  *'^ 

^B        The  following  case  illustrates  the  difficulties  of  diagnosis  of  tumors  in 

^^hiaarea: 

Om  VII  (Mills:  Jnurnid  of  Nen-ous  and  MentJiT  Diseftses,  1B87,  p.  716,)— A  c:irl, 
ti^relve  years  old,  had  a  fall  in  f>eptemlM?r,  1886,  after  which  she  suffered  rantinuou^ly  from 
Hvnadiche,  which  became  very  intense  in  the  course  of  six  months.  In  April ^  1887,  ^ho 
Hmd  tgndcrnes?  over  the  rigfht  teraportJ-fWjntal  region  and  Iwaied  hor  headache  there.  She 
^T»e  found  to  have  choked  disks,  dilatetl  pwpilsp  the  right  being  larger  than  the  left,  and  it 
^''*«  difficult  to  fix  her  attention.  At  this  time  she  was  suddenly  seized  with  paralysk  of- 
*^>«  left  arm  and  paresis  of  the  left  leg;  her  speech  became  indisti net,  articulation  being 
imperfect;  and  there  was  also  slight  paresis  of  the  right  s^ide  of  the  face.  There  wa^  no 
*P**n»  or  ansKthesift,  The  quc-stion  of  openition  waa  considered,  hut  the  Irx^al  symptoma 
^•^^t^not  each  as  to  point  to  the  location  of  the  diseuse.     The  patient  died  in  May. 

Autopsy  gbowed  a  glioma  of  the  right  temporal  lobe,  three  inches  aniero-postcriorly 
•*^»n  inch  and  a  half  m  other  directions,  within  which  a  hemorrhage  had  occurred. 

h6.  Ttimors  lying  within  the  Si/hian  fismire  and  affet^ting  the  island  of 
^^\\  prfxluce  numerous  indirect  local   symptoms,— first,  by  atfetting  the 
^"^uktion  of  the  central  area  throuj^h   pressure  uw  the  vessels  wliich  jioss 
^^^^t  the  island,  and,  secondly,  by  pressure   upon   the  tracts  whifh   pass 
'^^eath  the  Island.     Extensive  paralysis  may  be  due  to  the  fiiist,  and  par- 
P'^asiu  to  the  second.     Paraphasia  consists  of  inability  to  use  laojjjnajtite 
P*X*|>erly  owitig  to  a  misp!a*X'njent  of  worIs,  and  results  iu  the  patient's 
^^King  jargon.     More  extensive  pressure   ujK>n  the  island  of  Reil   may 
^*^»-se  hemiplegia,  by  Ijeing  transmitted  to  the  lenticular  nucleus  and  internal 
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It  is  evident  tliat  tumors  of  the  cortex  pnxluee  a  large  number] 
Bympt-oms,  and  that  these  symptoms  vary  very  much,  in  aocor 
the  area  in  wluVh  the  turaor  lies.     It  is  quite  easy  to  locate  tumoii 
central  area  and  occipital  lob?.     It  is  very  difficult  to  lovsite  them 
unless  they  lie  in  the  left  hemisphere,  when  the  form  of  aphasia 
may  detLn^niine  the  site  of  the  new  growtli.     Careful  examination 
made  in  any  case  ^s  to  the  condition  of  all  the  functions  of  thej 
areas,  and  too  great  caution  cannot  he  exertetl  in  determining  the 
of  the  tumor  or  in  recommending  operative  interference.     And  it  m 
be  forgotten  that  tumors  of  the  cortex  are  not  yet  to  he  differentia 
C5ertainty  from  tumors  of  the  white  matter  just  beneath  the  cortex. 


ADDITIONAL  CASES  OF   CORTICAL  AND  SUBCORTICAL  TC 
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A0R. 
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Sai^ 
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Deiii.    Arch.  f.    Klin,    Med., 
xHi.,  No.  b. 

M, 

t4 

Centml. 

GliatJ 

IL  Tumors  of  the  basal  grangrlia  are  not  infrequent,  and  iiia^ 
any  variety  or  size.  Tliey  usually  cause  very  marked  .symptoms, 
are  never  direct  local  symptoms,  since  little  is  known  of  the  fund 
the  basiil  ganglia,  but  are  indirect  symptoms  due  to  invasion  of  the  i 
capsule*  It  will  Ix'  remembered  that  many  of  the  fibres  of  the 
radiata  from  the  cortex  pass  out  of  the  base  of  the  brain  in  the  erufl 
.wliieh  they  reach  l>y  travelling  the  internal  capsule.  This  capsule  c 
all  the  imjKjrtaot  tracts  connecting  the  cortex  with  the  bxly,  and  th 
lie  in  the  following  onler  from  l>efore  backward. 

(1)  A  tmct  from  tlie  frontal  lobe  to  the  inner  tliird  of  the  em 
thence  to  the  basal  irr^y  matter  of  the  pons,  tliencc  to  the  cere! 
way  of  its  midtllc  jiethmcie. 

(*2)  The  sjiecH^h  tract,  from  the  thiixl  frontal  convolution  to  the  nj 

(3)  The  motor  tract,  from  the  central  convolutions  to  the  niidd] 
of  the  erus,  thenct*  to  tlic  pons  (facial-nerve  nucleus)  and  to  the  spin 
(lateral  columns)  by  way  of  tlie  anterior  pyramid  and  lower  decu 
the  metlidla, 

(4)  The  muscular-sense  tract,  from  the  parietal  convolutions  to 
niscu9  in  the  t^mentnm  of  the  cms,  tlience  to  the  spinal  cord  (p 
columns)  by  way  of  tlie  upper  decussation  of  tlie  medulla, 

(5)  The  tactile-sense  trac*t,  from  the  parietal  (?)  lobe  to  the 
reticularis  of  the  tegmentum,  thence  to  the  spinal  cord  (posterior 

(6)  The  visual  tract,  fit>m  the  occipital  lobe  to  the  pnlviuar  or 
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of  the  optic  thalamus,  thence  by  the  optic  tract  to  the  optic  chiasm  and 
jc  nerveg, 

(7)  The  auditor)'  tract,  from  the  temporal  lube  to  the  corpus  getiicula- 
^ttm  internum,  theiioe  by  way  of  the  lemniscus  to  the  auditory  nuclei  of  the 


Fig.  3. 


M 


'^  J  MUMk' — 


LaTUUl  View  ofth«  Braik  (diagrRmtaiitic).  tr>  show  the  tmoU;  p««slnff  ftrom  tbe  cortex  tbrotiph  the 
CApBUle  into  the  crut;  and  pons  Vurolli.  The  numbt^ni  eorre^ponti  to  the  tracts  aa  numbered  in 
t^aeou.  These  iract»  pu&  thiough  Uie  bual  ganglia,  and  iisne  from  the  Inter ual  ca^Ksule  beneath  the 
^pt1etr»rt  upon  the  base  of  the  brain,  aoine  entering  the  cnu,  others  the  u-gmentum  ( T}.  as,  cxirpiM 
^irlMnui;  OT,  optic thahLmua ;  CQA  and  CQP,  corpus  quadrlgemluum  siiterlorand  posterior;  C^^and 
OEU^fOfpuigoiilcalatum  externum  and  internum-,  L.  lateral  lemniscus;  ///to  A'//,  craniiil  nerves :  CM, 
naifiinlUare ;irO, medulla  oblongata  :  Pa,  pyramidal  tmrt  D<)tteil  lineM  In  r  (tegmentum)  tn- 
poiilloci  of  •ensory  tract  The  tnotor  tmct,  ftiler  <Kcupying  the  middle  third  of  the  i^rus,  lasiiea 
the  pgm  In  the  pyramid  of  tiic  medulla. 


(8)  The  fibres  connecting  the  various  areas  of  the  cortex  with  the  optic 
^lamus,  which  are  inters|>er8eil  among  tht*«e  ti*ac»ta 

(9)  A  tract  from  the  ixjcipiUiI  and  teinpond  lolx'S  to  the  outer  third  of 
^  enis  cerebri,  thence  to  the  basal  gray  matter  of  the  pons,  thenoe  to  the 
^^ffebellum. 

These  tracts  in  their  fjassage  through  the  intenial  capsule  arc  very  liable 
5^  be  oompresised  by  tumtjrs  of  the  basal  ganglia,  and  their  funt^ion  is  then 
*'^^pllirei  If  the  tnmor  involves  tlie  anterior  part  of  the  atpsnle  only,  no 
^•oogaiaable  symjitoms  art^  pivKliiitxi,     If  ii  invades  the  luiddle  portion, 
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defective  articulation,  hemiplej^ia,  or  heiiiititaxia  may  be  produoKl.     If 
involves  the  postcriivr  portion  af  tlie  tiipiiule,  heraiaiiajsthesia,  bemtano|i3iaii 
and  possibly  slight  ilwifiiess  are  tiiuscHL*^ 

The  order  in  whicli  these  symptonia  apjK^r  will  often  give  a  clue  to  thi 
direct  ion  in  which  the  tumor  is  <^ruwiug,  whether  from  before  baekwai*d  m 
vice  versa.  From  tlie  8yuipt«>ms  it  is  impossible  to  determine  whether  th4 
tumor  presses  upon  the  inner  or  the  outer  side  of  the  capsule.  But,  a^ 
matter  of  fact,  tumors  of  the  optic  tlmlami  and  tumors  growing  in  thi 
lateral  ventricle  stre  much  more  ireqneutly  found  than  tumors  of  the  lei^ 
ticular  nucleus.  The  distention  of  the  lateml  ventricles  by  fluid  ma4 
produce  outwaixl  prcssuix*  sufficient  to  imjxiir  the  function  of  Inith  interna 
capsules,  giving  rise  to  slight  sjjastic  pamplegia ;  but  this  is  rare,  as  gre^ 
distention  may  txx.nir  without  such  syrnptoms.  1 

Tumors  of  the  basal  ganglia  usually  distort  the  brain  and  displace  thi 
cms  and  pons,  stretcliing  or  compressing  the  cranial  nerves,  which  the^ 
suffer  in  their  function.  Such  tumors  cause  optic  neuritis  quite  early  13 
their  i^urse,  and  not  infret|uently  vomiting  ancl  vertigo  are  more  promineii 
symptoms  than  headache.  Locidizwi  spasms  do  not  occur  with  such  tumoPi 
but  a  ptH'uliar  athctoid  movement  of  the  opposite  liand,  somewhat  rhoix^ie  14 
character,  has  been  noticed  with  tumors  of  the  optic  thalamus ;  and  thi 
may  l>e  atx't^mpauied  by  the  maintenance  of  j>eculiar  force<i  iM>sitions  i; 
the  liniljs  of  the  opposite  side.  General  convulsions  are  rare  with  tumors  o# 
the  basal  ganglia.  I 

The  diagnosis  of  toraors  of  the  basal  ganglia  is  more  difficult  than  thd 
of  tumors  in  other  regions,  for  the  symptoms  arc  wmplex,  may  be  inx*gula3 
or  may  even  be  wanting,  as  has  been  the  case  in  several  instances,  \ 
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III.  Tumors  of  the  corpora  quadrig-emioa  and  tegrmentiim  of  th* 
crura  cerebri  ai*e  rare.  Ix^ss  of  pupiHarv  reflexes,  nystagiiiiis,  8tnil)ismui 
vertigo,  and  distarbanee  of  fi>-ordiuation  with  stagj2:ering  gait  such  as  oecu^ 
in  eerebelhir  dii^ase,  aw  the  lociil  syni|)ti>iiis  ^vhit•ll  have  Ix^en  observed 
Irregular  distorbaneeft  of  seusatioii  in  tho  iiice  and  Ixxly  may  be  produced 
and  also  deafness,  as  the  sensory  tracts  pass  through  the  t^mentum.  If  J 
tumor  is  so  large  as  to  pnMluoc  pressure  downward  uikhi  the  erum,  it  wil 
give  rise  to  thiixi-uerve  paralysis  upou  the  side  pressetl  ujKin  ami  hemiplegil 
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opposite  side  This  ermihitiatifHi  of  symptoms  h  eharaotoHstic  of 
of  one  cms  t*erebri,  and  may  Ite  prudiiocHl  l>y  tunn)i\s  i^n  the  iMihe  as 
iir€*U  as  by  tumors  in  the  tegmentum.  H}'drcK!eptiahis  is  a  frequent  oom- 
plicatiuii.  Optic  neiiritifii  with  blindness  usuiilly  dcvt4ops  early  in  these 
cifcBea.  Tumors  of  the  pineal  t^latid  pnKhicc  symptoms  similar  to  those 
jusi  enumemted.  These  tumors  by  compressing  the  crura  cerebri  may 
»  paralysis  of  gi'eat  extent. 
The  following  case  is  cited  in  illustmtion  : 


Que  VffL  (Slmrkoy  :  Spasm  in  Climnit-  Nervcv Disease^  London,  188l>,  p.  26.) — A  ^toy, 
••-l^eid  seven  yeare,  rocoived  a  blow  on  tJn-  b«nid  in  1879.  In  Mav^  1882,  liuvin^  gone  t*>  bed 
"^•^11,  hr  II woke  throwing  himself  ubiniU  i^nxl  found  biinsflf  partly  pRralyK**d  in  wU  his  lmil>s, 
Ully  in  right  ftrm  iind  leg,  nnd  unable  to  wiilk  pn>pt*rly.  His  speech  wai*  air*?ct<?d 
lliu  be^nnlng,  and  hi*  eyes  ftlK>ut*»n«  wii^ik  aftor  the  comnienccment  of  Via  illness. 
If*  in  the  Umbs  were  notitMKl  from  the  tirst,  and  he  bad  lost  control  over  his  bladder, 
ti  WM  very  drowsy,  but  his  memory  was  good.  On  admission  in  August  to  the  bospilnl 
wwA  apttbettc,  but  could  be  aroused.  He  had  weakin^Rs  in  the  arms  and  legs,  and  when 
irmlked  hi*  legi  seemed  to  drag.  The  most  striking  peciiliftrity  of  his  condition  was  the 
with  which  all  his  movenwiit'*  were  at^companied-  The  head,  nock,  jaws^  trunks 
mud  leg*  were  aU  ftimilarly  atfwtwK  Tho  tfuigue  was  protraded  ^traightt  and  when 
^*it  smiled  the  mouth  was  drawn  to  tho  right.  Hearing  wil*>  normal.  All  the  muscles  of 
*Ai©  «y«bsH£  wen?  more  or  less  weakened.  There  was  pt^>si^  <>n  Fmih  sideSj  jind  the  internal 
^'C'etiis  of  the  right  eye  was  markedly  utTeciedt  as  were  also  the  .*iuperior  and  infi^rior  recti* 
^*cjlh  pupiU  acted  normally  ;  the  right  was  larger  than  the  lett.  No  anflestheisia  wjw  present. 
Tli«  reflexes  were  normal.  During  the  n>st  of  his  Hfl*  the  tremors  increa3ed,  the  pamlysis 
l>*^aifne  more  marked »  and  attacks  of  spasinf>dic  contnK.^tion  of  the  muscles  of  the  limbs 
•^»d  tnirik  ot^curred  frt»m  time  to  time.  The  reflexeii  became  exaggerated.  He  grew  drowsy, 
d  pa«Mxl  evacuations  in  bed.  Towards  the  cU^se  of  hCo  optic  neuritis  developed.  He 
od  November  30,  18S2. 

Autopsy  showed  a  large  caseous  mass  In  the  in*gion  of  the  cor|M>ra  quadrigemina,  as  if 
^tsdgicd  into  the  a*:jueductof  Sylvius,  which  was  much  distended. 

Outt  IX.  (Ilopp*;  NeuroL  Centralbl.,  1888,  p.  G28.) — A  male,  aged  eightecm  3^ear3, 
%itt4j  fotTcrcd  as  a  child  from  cerebral  symptoms,  and  four  months  Iwfore  his  death  bi^gan  to 
pUin  of  occipital  pain  and  occasional  tremor-like  shaking  of  hia  entire  body.     Exami- 
iiin  showed  double  virion  and  loss  of  power  of  conjugate  motion  of  the  eyes  upward. 
^ii|»iU  unequal  and  failed  to  react  Uj  light.     Optic  neuritis  on  lx)th  sides.     Right  ear  deaf. 
H«rti<r«»«?d  t»cctt»ion»lly  from  vomiting  with  the  headache.     All  the  symptoms  increased  in 
ItilCftAtty  gradual ly»  and  he  liecame  sonniolent,  lost  contnjl  of  hiii  .'-phincters,  and  had  difli- 
tty  m  Bwallowing.     He  developed  bed-s*:)re8  and  died. 
Autopsy  showed  a  sarcoma  of  the  size  of  a  pigeon's  ^g^  in  the  situation  of  tho  anterior 
^uadrijgemina.    The  ventricles  were  greatly  distended. 
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IV.  Tumors  of  the  pons  and  medulla^  and  tumors  upon  the  tjiiar  of 

the  Imiin  Invading  tlirs*^  ]\m't^,  arc*  qiiittM*inninoti,and  procliioe  nurnerou^aiifi 
wide-stiread  M'mpt<iniH,  Even  thoutf^h  the  tiiruor  h?  unilateral,  the  fi>'mp- 
tums  may  be  bilateral,  the  cranial  nen^es  being  implicated  upon  the  «de 
of  the  tumor,  and  the  mot^ir  and  sensory  tracts  to  the  opi>09ite  «ide  of  the 
body  iM'ing  at  the  same  time  invaded  Ijefore  they  have  crossed  over.  Such 
a  wndition  is  known  ns  alternating  hemiplegia  or  hemian£e3tha$my  aod  in 
charaeterifltic  of  tumors  in  this  region. 

The  symptoms  referable  to  the  lesion  of  the  cranial  nerx^es  are  the  nuM 
important  for  diagmtsis,     A  tnmor  in  or  njx^n  the  upj>er  half  of  the  pons 
and  involving  the  ems  cerebri  usuully  afleets  the  thin!  mid  fifth  iier%'es, 
prcKlneing  external  stmbismiis  with  dilatation  of  the  pnpil  and  ptosis,  and 
also  tingling,  pain,  and  amesthesia  of  the  face,  with  ulceration  of  the  c»omca, 
and  possibly  grating  of  the  teetli  during  sleep.    A  tumor  in  or  near  the  lower 
hair  of  the  pons  involves  the  sixth,  seventh,  and  eighth   nerves,  causing 
internal  stralnsnius  with  eontracted  pnj)il,  pamlysis  of  the  fac^^  including 
inability  hi  close  the  eye,  and  deafness  with  vertigo.     When  the  tumor  li      __ 
within  the  jxms  and  destroys  the  iHM'lens  of  the  sixth  nerve,  there  is  in —  ^        j 
ability  to  turn  both  eyes  towards  the  side  of  the  lesion,  this  nucleus  pR'sidiQi^^ta^ 
over  the  act  <:»f  conjugate  moveraeut  of  the  eyes  to  its  own  side,  and 
in  functional  connection  with  that  nucleus  of  the  op|x>8ite  third  ner\*e  whic« 
governs  the  interiMl  rectus  mus<:"le,     I^oss  of  power  of  wnjugate  motion  t- 
one  side  may  indicate,  tlicrcfm*e,  a  tumor  witbin  the  ptais  afleeting  the  six 
nerve  nucleus.     In  sueli  a  ease,  however,  the  iKJwer  of  convergence  of  botf  _^h 
ey(>s  is  preserved.     When  tlic  tunuu-  lies  in  the  pcfns  or  on  its  surfiut^  au^^^K^ 
affwts  the  ViH\t  »»r  t!ie  tinink  of  the  sixth  nerve,  but  not  its  nucleus,  tiv^^bc 
conjugate  mc^vement  of  the  opposite  eye  is  not  affected,  and  wbeti  tlK=S^he 
patient  attempts  to   liHjk  t<twan!s  the  side  of  the  lesion  the  opposite  ep^^^f^ 
turns  [iruinptly,  while  the  other  renniins  tix<Hl.     This  is  the  most  valuahr-*^  J^^*' 
sign  in  differentiating  a  basal  tumor  from  one  within  the  [jons, 

A  tumor  invading  the   imtbiUa  <tbiongata  may  irritate  or  affect  tli  M  ^^"^ 
gloss*>-i>haiyng«ib  pneuinu^astric,  sjiiiud  accessory^  and  hy|>oglo6sal  ncrvesf^^ "-***♦ 
priKluci ug  ditficulty  in  deglutition,  irregular  respiration,  irregular  or  intcv 
mittent  pulse,  tlnshing  of  the  skin,  with  pmfuse  sweating,  projectile  vomit  i  ^^^ 
ing,  iMilvuria  or  glyeosnria,  iTtnietii^n  of  the  head  or  rolling  of  the  h 
u|Hm  the  pillow,  and,  lastly,  inaliility  to  ailieulate  distinctly  or  to  protmcf 
the  tongue  or  to  suck. 

It  is  nirely  that  all  of  t lies**  sym|»toms  app€*ar  in  a  single  easi\  ln^*^''"^ 
when  they  do  the  pr«jbability   is   in  favor  of  a  tumor  on  the  Uise,  hw«:  ^'^ 
upon  the  side  of  the  j>ons  and  medulla  and  eimipressing  the  emnial  iicr%'»*^ 
after  their  exit.     Tumoi^  within  the  ihjus  and  nuxlulla  often  vniWL'  remarl 
able  combinations  of  some  of  these  symptoms,  but  sjmce  is  Uto  limited 
discuss  such  combinations  here.*®     It  is  evident,   however,  that  a 
after  affecting  the  nerves  of  one  side  may  extend  to  the  other  aick^ 
thus  priMiluce  in  the  end  bilateral  instead  of  unilateral  symptoms. 
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The  invasion  of  tlie  tracts  jmst^iii":  tln'ough  tlie  ikhis  mul  mc^lnlla  is 
lik<*ly  to  produce  paralysiH  aud  unicj^tiiesia  i«r  the  limbs.  Usimlly  tlie 
tej:mdon  reflexes  are  exaggerated  in  tlio  paralyzed  linil>?5,  but  oceasiotially  they 
ar^  h)st  when  the  tumor  afl'efts  the  pnn^.  The  paralysis  is  not  iisnatly  total, 
1>uC  the  nmseles  may  l»eeome  ri^i<t ;  it  is  not  aeef>nipanied  by  atropliy,  and 
tl:!^  eleetric  reaetions  remain  nfirtnal.  The  aneesthe^ia  is  not  eomplete,  as  a 
ixile.  The  control  over  the  bladder  and  ret^tnm  h  frt^^nently  irnpahtHl,  the 
pcit  ient  being  nual)]e  to  urinate  voluntarily  or  to  restrain  the  sudden  emptying 
of    the  bladder  when  it  is  fnll. 

Tnmors  of  the  pons  not  infrequently  invade  the  middle  {>ednncles  of 
tho  eerebcdinm,  wliidj  eontain  tlie  traets  from  the  Ixisal  gray  matter  of  the 
pons  to  the  cerebellar  liemispheres.  In  this  t^se  vertigo,  with  a  sjKvial 
tendency  to  foil  or  to  turn  to  one  side,  towartls  the  side  of  the  tumor,  is 
observed.  This  tendency  to  fall  rs  supposed  to  be  an  effort  of  tlie  patient 
1  to  save  himself,  the  subjtM:'ti%'G  veitigo  leading  Ixim  to  think  that  he  is  tailing 
[      towards  the  other  side. 

^^        Tnmors  of  the  pons  may  pnr»dnce  such  i)Fessnre  on  the  cerebellum  as  to 
^^feause  cerebellar  ataxia,  but  this  is  very  mre. 

lu  tumors  of  the  pons  and  mtKluIla,  headache,  vertigo,  and  vomiting  are 
the  general  symptoms  most  commoidy  observetl ;  optic  neuritis  and  psychical 
clmiio^es  are  otten  found,  but  general  convulsions  rarely  occur. 

The  tollowiug  eases  are  cited  as  illustrative  of  tumors  of  the  pona: 


Qise  X.  (G,  MuldlHon:  Glasi^nw  Mf'dirnl  Joiirmil,  April,  1888.)— A  fLmr-y(*Rr-old 
lx*y  had  a  fiillf  hiltlfiL?  hid  farchcnd  iind  iiWi  the  buck  uf  bis  hvitd.  When  ho  f^ni  up  ha 
»ti»535«red»  and  the  fijUowing  night  wnd  lor  several  d;iys  vomited  frequently.  On  the  twelfth 
^^y  hw  right  eye  lumed  rn,  and  he  beojime  diz7A\  wnd  often  fell  in  walkins;^  fnllincj  tno*t 
^*^-<jupntly  la  Ihe  lefl  sld^.  In  sipeakhinj  hh  tnnpue  jieemed  tlii*'k,  and  be  fnuld  not  put  it 
^**^t:.  It  wa*  then  nutie+»d  Ihnt  his  face  bml  little  expression,  that  the  Mliva  mn  fmni  his 
»»iotjih,  that  hi?  had  internal  strabismus  of  llie  riqbt  eye,  nnd  that  he  sstai^L^ered  in  walking. 
K^ nee-jerks  were  increiLsed  on  hoth  .■'ides,  PuWe  100;  ternperatur^?  nnrmuL  A  i^nidually- 
^^^K^rpa.'int^  weakness  of  both  anus  and  both  legs  developed,  and  he  died  smldenly  three 
^^^QTTth"  after  the  fall. 

^^m         The  autopsy  ahowed  a  glio-<^nrcoma  infiltrating  the  pons  and  medulla,  mon*  exten<*ivo 
^^B^   the  right  Mde,  with  dilatation  of  the  ventrieles  with  Ovild. 

^^^  Cbae^/.  ^ttibney  :  A inericttn  Journal  of  the  Mediuftl  Sciences,  July,  1875.) — Glioma 

I     ^*^    the  pons. 

'  Male^  «ged  six  and  a  half,  in  XovemberT  1873.  fell  nn  the  hack  of  his  head.    Two  days 

^^*^^rihi*  he  had  a  headache,  and  two  weeki*  later  lii»  gait  became  irreguhtr  and  atnxiCf  so 
^**^itthe  reeled  in  walking.     He  wa.^  n'?tif*ss  at  nightt  and  had  headache  frequently^  but  no 
^"c^tiiiting  or  constipation.     In  January^  1874,  hi^?  -ipeeeh  beinmie  indi^stinet  tind  jf^rky^  and 
^*  memiiry  began  t<»  fail      In  April  he  had  become  verj*  j?tupid,  and  hia  speech  whs 
j^n  «nd  unintelligible,  though  he  tried  to  talk.     There  was  marked  ataxia  of  the  hend 
ill  the  timb«i,  but  no  paralysis  or  anfestbe-*ia.     There  was  exophtbelmuB,  and  all  the 
i<ms  ijf  the  eyes  were  perf5:>rmed  slowly,  hut  there  was  no  disturbance  of  vision.     Hear- 
*«^g 'Wag  good.     Later  in  the  month  he  had  involuntary  evacuatiima  of  urine^  and  the  left 
l*^pil  wiM  dilated.    In  May,  vomiting,  intennitteiit  pul«e,  dimness  of  vision,  and  pare&is  of 
^^«  fw'iiil  muscles  began,  and  an  ophthalmoscopic  exumi nation  showed  atrophy  ot  the  lefl 
<^**k,iiid  congestion  of  the  right  disk.     On  the  Sth  he  heciime  comatose,  and  on  the  9th  he 
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Aulopfnj. — Y\\e  pirns  wiis  founil  to  1x5  pnlup^ed  in  nil  directions,  Tiieasuring  Iwo  inel 
long,  iwo  ntid  it  half  incht*  wido,  and  one  and  a  Imlf  inches  thick.  In  a  depression  *!• 
its  ci-ntre  ran  the  basilar  artery^  whifh  was  much  stretched.  The  ttilwix^uU  quudrigent^S 
wen*  pushed  up  and  flattened  ;  the  Hnterinr  portion  iif  the  fourth  ventricle  wns  occupied  j 
%  n>undc*d  swellini;;,  whit'li  wh-<  Ann  on  the  It^tt  side  and  ohiJitic  on  the  ntfht  side.  The  ^b 
tcrior  pynimids  rtl  their  entrnnce  into  the  p<ins  were  ele%'Htedt  but  their  point  of  entm  ^^ 
wfts  deep  and  nonnaL  Microscopic  exnmi nation  iihowf^l  the  existence  of  small  rtiund  i 
polygonal  cells,  with  gntnular  matter  in  n  stroma  of  lUicketicd  ncui-oglia,  lhn»ughout 
pons,  (Glioinw,)  There  waa  an  alntphy  of  the  optic  nervtis.  Ltatend  ventricles  were 
tended  by  scrum. 

Ciii^  XU.  (F.  A.  Milfti:   Archives  of  Medicine,  Oetobtsr,  1881.)— Tumor  of  one 
of  pons. 

Pemale^  aarf^  seventeen  ;  when  admitted  to  the  hospital  was  .m»  stupid  that  no  hi! 
could  be  obtained.     On  admission  the  following  Mruptonis  were  fnund:  complete  parnE 
and  ariipsthcfiia  of  the  U^ft  half  of  the  face;  complete  jmnily.^is  and  partial  anicsihesia  of~ 
njjfht  arm ;  paresis  and  impairment  of  sensation  in  the  right  leg,  thou;y;h  the  could  w^a 
loss  of  ismell  in  left  nostril  (tested  by  ammonia,  which  indicates  amestbesia)  \  no  para^^ 
of  the  tongue;  loi^s  of  hearing  in  ike  left  ear;  tf«tal  paralysis  of  the  left  *ye)*alb  wilMm^ 
strabismui*,  conjunctiva  and  cornea  acutely  inHamed  ;   deglutition  difficult,  but  apj] 
gofxj ;  no  vomiting;  pulse  rapid  and  weak;  tempeniture  varied  slightly  fn>in  nomiMl  - 
voluntnry  evacuations.     Her  mentiil  faculties  were  ao  blunted  that  it  was  impo^ibl 
obtain  reliable  replies.     She  went  into  a  condition  of  coma  and  dic*d.     (Dumtiotk 
OaU-d.) 

Auiopmf. ^Thii  pons  was  greatly  rli^itortod,  and  enlarged  on  the  led  side.     It^  5U 
was  ntxlular^  ami  its  margins  overlappr>d  the  medulla  and  criii*.     The  left  cms  cerebri 
lilao  f*nlaric<'d^  mid  nodubir.     The  \v{\  pymmid  wa^  compressed  and  indented,  and  the  THtgj 
pyramid  pushed  anide.     ThtJ  tloor  of  the  fourth  ventricle  wh%  widened  and  bulged  up 
on  tlu^  left  jiide.     The  tumor  was  spherical  in  s^hape,  occupied  the  letl  half  of  the  pons-, 
bad   pushed  the  nijibfi  io  the  righL     No  microacopic  exumi nation.     No  description 
sections. 

0«<t  XliL  (J.  C.  Mackenzie:  Cincinnati  Lancet  and  Clinic,  Iv.  150.)  — Tunrior  of 
half  of  the  pons. 

Male,  aged  eight.     November  1,  1877,  be  suddenly  fell  down,  and  on  being  help 
could  nf»t  i^tand,  and  trerabbxl  greatly.     Three  days  suhsctpienliy  he  had  a  similar  alt 
but  this  did  not  interfere  with  hi*  going  t*>  whnol  all  the  month.     \iU  teacher  noticed 
be  was  very  clumiiy,  l>ut  did  not  think  him  tiupid.     For  thR^e  wt^ck.s  prior  li»  Dccernlic 
he  suffl'red  tV>m  darting  pain.^  ihhtugli  his  head,  occasional  vomiting,  and  weakness  ir^ 
left  hand,     \Vhen  examined  DccemU^r  12  there  were  found  occipital  headache^  rigbt  ^* 
paresi.^t  bead  inclined  to  the  left,  ptosis  of  left  eyelid,  paresis  uf  left  hand,  and  an  \xi\stA 
gait     In  ft  week  the  symptoms  had  incrcaard  in  dt^gree ;  the  left  pupil  whs  dilated,  b«tt 
ptosis  had  disappeared  in  llic  left,  and  appL-ared  in  the  ngbt  eyelid.     Hie;  ^^k in  wn*  *: 
pulse  80,  regular  J  npj>etite  g^md.    Then*  wa**  no  intellectual  disturbance^     On  X>(?cc'mt>< 
vomiting  w.is  aAsociat^d  with  the  paroxysmal  b**adacbe,  and  at  the  #anie  tin^o  hi»  \** 
movi^d.     HI*  speech  wa^  indi*»tinct,  and  he  was  very  ganuhais,  talking  constantly,     I>i 
Janiiarv  hi!>  mind  became  much  weak^^ned ;  hiHi  Kpecial  H*ni>eA  weiT-  not  impaired;  utT^ 
mufi  of  the  right  eye  appt^arrd,  the  ptosis  r-emaining;  right  half  of  face  htM^ame  ano^tl* 
he  could  no  longer  stand  (»r  walk,  and  his  head  i^eerned  lf>o  heavy  for  the  muscles  whicli 
ported  it     The  optic  diiiks  were  iionnal.     The  h'fL  hemiplegia  l)ecame  completi*,  an*  ^~ 
rigbt  ftH»t  wa*  kept  in  motion  conFtantly;  the  pul^^  became  irregular  and  rapid,  (ffi 
Februnry  10  he  ditnl  of  paralysis}  of  the  pneumogairitnc  nerves* 

Autopmj. — The  right  Pide  of  Ibe  pons  wa;*  much  lai*!rer  than  the  left;  soft  and  ^' 
in  \iA  entire  extent.     The  change  extended  aiding  the  nuddle  cerebellar  jx-duucle  iiit'^ 
right  hemij-phene  of  the  cen^bellum.    TJie  fifth  nerve  could  not  hi*  traced  through  the 
This  portion  of  the  pvn*  con!?istcd  of  round  and  oval  cell*  with  few  nuclei,  in  a  graO' 
Btroma,  with  many  vcsiMib.     The  tumor  was  a  toft  gliomm.     No  t«M;tioQ5,  and  no  w 
localization. 
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TubeR'le. 

Tubercle. 

Fourtb  V en i  Hole, 

0                       Ii 
Ii                       u 

V,  Tumors  of  the  cerebellum  are  of  very  grc*at  i  111  p>rt mice,  as  they 

^t?  frcvjn**nlly  met  with  in  efiildren  and  yoiitli.     In  falln  the  baek  of  the 

^<^  isofti*ii  iujiired,  M  hidi  may  account  for  the  greater  freqneney  of  tumors 

'**  the  pcmtenor  cranial  f*)ssa.     In  many  rase.^,  wh(*n  the  tumor  lies  wliolly 

^Uiiii  the  cierebellar  hemispheres  and  dors  not  enerrKifii  upon  the  middle  or 

^'^tTOilunn  lobe,  there  ai'e  no  local  symptoms  of  cerebellar  disease,  and  no 

'^^^goae^iHi  of  the  situation  of  the  intraeranial  32:rowth  ean  be  niiide.     Small 

**itnnr»  arc  (Ki^*a.^ionally  found  in  this  n^ion  unexpwtedly  at  autopsic-s,  but, 

a  nik'tSiieh  tumors  give  rise  to  general  symptoms.     But  when  the  tumor 

^•"ilfiiiates  in  tlie  middle  lobe  of  the  eerehellum,  or  lu  its  growth  invades  the 

'tiiiUlli'  lol>e  direetly,  or  by  pressure  from  n  distance  interferes  with  thecireu- 

'titiiia  anil  function  of  tl»e  middle  lolw*,  charaeteristie  loral  symptoms  appear, 

The  time  of  the  appt^ranee  of  these  local  symptoms  in  relation  to  that  of 

■iif»nil  symptoms  should  be  noticed  ;  for  if  they  ap|x*ar  very  early  the 

r-  ig  nudoubtwlly  in  the  middle  lobe,   whib^  if  they  ap|)ear  late  the 

^ttkor  hE»  inviided  the  middle  lobe  after  growing  for  some  time  in  tlie 

(ihtTe^. 

ocal  symptoms  of  cerebellar  tooior  are  vertigo  and 
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ct'relx'lliir  ataxia. ^^  The  vertigo  is  more  eonptaut  timii  in  tumors  elsi^wfii' 
is  more  st'Vere,  and  is  usiitilly  always  in  the  .same  diroetlon,  Tli«'  ^ 
lias  a  subjective  sense  of  falUng  or  turoing  alR>ut,  aod  y:ras}i9  for  »«j)[«ri-t, 
or  i^inks  into  a  diarr  or  to  the  HiMir.  The  seiiKntion  is  fn*  distr*i?ig.ijjf^  tlmiil 
the  (\ves  are  closcxl,  tlie  jKitit^nt  is  too  bcwilderinl  to  talk,  and  may  Ix* 
faint  and  naiiscattHi  by  the  giddiness.  The  vertigo  occurs  in  attacks^  wi 
severe  headache^  but  Si>metimes  persists  Ijetween  the  attacks  in  a  li^lr 
decree.  It  is  uot  to  be  aserit>ed  to  disturliance  in  the  movemeots  of 
eyes,  though  thi?^  symptom  may  be  prc^^nt,  l>iit  h  a  direct  symptom  of  s<i 
dcmn«i;cment  in  the  mw^hanism  of  e<piilibriiim.  It  is  known  that  tbc 
central  nervous  connections  of  the  R4^milnnar  canals  of  the  ear^  which  :'  , 
us  the  impressions  of  jxtsition  in  sjiaci*,  are  io  tlie  cerebellum,  to  v^  i 
they  pass  tlimngh  the  auditmy  nerve,  and  the  vertigo  is  ascribed  to  tJji* 
disturbance  of  this  meclianism. 

Tlie  s<x-on<l  cliararteristic  symptom  of  cerebellar  disease  is  cerflielJiir 
ataxia.     This  consists  of  a  staggering  gait,  which  rt»minds  one  of  the  gaut 
of  an  intoxieatetl  iwrson,  the  steps  being  irregular  in  length  and  pj^Irioii 
and  the  body  swaying  from  side  to  side.     It  cannot  be  mistaken  for  (be 
gait  of  locomotor  ataxia,  as  in  that  the  steps  arc  of  equal  length,  the  fivi 
arc  raist^d  high  and  stamiX'd  down,  and  t!ie  patient  watches  his  feet  c»i^ 
fully  in  walking.     Should  any  doubt  arisc^  however,  it  mu  Ik*  resolvtd  by 
testirig  tlie  knee-jerks,  which  are  lost  in  lottjmott^r  ataxia  and  preserved  or 
exaggemttKl  in  cerebellar  tumors ;  and  also  by  testing  the  ataxia  of  the  f«!t 
with  the  patient  in  a  rccumlx'ut  posture,  for  in  locfjmotor  ataxia  the  idct*- 
ordination  persists  in  any  position,  while  in  ccn-cbcllar  ataxia  the  I'o^)^*- 
nation  is  perfect  except  when  the  patient  stands  without  support  to  tbc 
hack.     The  patients  fre<ptently  ascribe  the  irregular  gait  to  the  vertigo,  bnit 
as  each  of  the^?e  symptoms  may  l»e  present  without  the  other,  tliey  ii\u4  bf 
considered  as  inde|>endent.     The  cerebellar  ataxia  is  due  to  a  disturbiaiT 
in  tl»e  mechanism  of  efjuilibriiim  in  so  far  as  it  depends  upon  imprej^i'^tJ^* 
coming  to  the  brain  from  the  most^es  of  the  back  and  trunk  and  legs,  all  <'^ 
which  are  received  in  the  cerel)elhim.     It  may  l->e  so  severe  that  the  j*tieflt 
cannot  stand  alone  or  even  sit  up  in  IxkI,      If  the  tumor  invades  eatw 
middle  [MHhinele  of  the  cerelx^llum,  the  teudeney  to  fall  to  one  side  is  vTfT 
markixl,  though  it  is  not  yet  certain  whether  the  {laticut  foils  to  or  fmm  tw 
side  of  the  tumor.     In  the  large  majority  of  cases  rec^ordcd  di«  tejuJtHKy 
has  IxH^^u  to  fall  towaitls  the  side  of  the  tumor. 

The  wrclx'llar  ataxia  is  not  utHJCssarily  accompanietl  by  jiani lysis ot  V 
loss  of  muscular  sense  in  the  extremities,  but  these  symptoms  are  pot  m^ 
queutly  devclojjcd  when  the  tumor  exerts  pressui*e  downwaixl  upon  the  p^ 
and  medtiUa.  They  apjK^r  in  the  limbs  opposite  to  the  side  oo  \^^^ 
pressure  is  made.  Such  pressure  may  also  cause  vomiting  and  nysta^ni*** 
and  strabismus,  all  of  which  are  common  symptoms  in  cerebellar  disei^ 
Octnpital  headache,  mental  disturbances,  and  optic  neuritis  are  g*''*'* 
symptoms  of  cerebellar  tumors,  wdiicli  appear  early  in  the  course  of  ^*** 
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aore  ID  the  cerebellum  usually  produce  symptoms  of  disturbanee 
ion  in  the  cranial  nerves,  because  iu  tlieir  growth  they  invade  they 
b«i^of  the  brabi  or  di.splace  the  pons  and  me<Uilla  Uj  one  side. 

The  least  frequent  symptoms  of  cerebellar  tumor  are  spasm  and  general 
^K^rQviilsioudf  though  ix-ca-sionally  retraction  of  the  h«id  and  ml  ling  move- 
KK»€ntflof  the  head  upon  the  pillow  have  iK'cn  observed.     Tliey  are  probably  ^ 
B.K:&direct  symptums  of  affect  ion  of  the  medulla.  H 

A  yery  frt»qnent   com  plication  of  eert^bellar   tumor  is  hydrocephalus. 
TT'hi^  is  explained  by  the  pn?ssure  of  the  tumor  directly  ujKin  the  veins  of 
<jalen  or  on  the  fourth  ventriek\,  tbe  former  prcxlueing  venous  fxnigL^stion, 
^sm^mnlthe  latter  preventing  the  free  mtn'ement  of  fluid  Ix^tween  the  ventriele^H 
"^^'tiich  seems  to  Ik*  necessar}'.     Distention  of  the  lateral  ventricles  may  <'ause 
i  mi  infants  great  enlargement  of  tlic  hf^id,  J^nJ  even  as  late  as  the  thirti^nth 
>'«ir  the  cranial  suture  have  been  ,separated  by  such  intracranial  pressure™ 
(Strffiui),     8nch  distention  gives  rise  to  headache,  optic  neuritis,  and  mental 
impairment:  henet*  the  tTccpieney  of  these  symptoms  and  their  early  ap- 
pmranee  in  eerelwllar  tumors.  ■ 

Tbe  following  teases  illustrate  the  symptoms  of  cereWlar  disease,  and 
*ft*of  additional  interest  as  they  are  tlie  only  cases  on  reeoi'd  at  present  iu 
^liifh  an  attempt  at  the  removal  of  cerebellar  tumoi's  in  children  has  been 
«»ade. 


GoM  XIV,  (Bennett  3Iay :  Lancet,  April  16, 1887,  i.  76S.)— Male,  aged  seven^  suffered 
**  4pri),  ISS*^,  fnnn  headjiche,  chiefly  fronf-nl,  and  vomiting;  then  p^radual  failure  of  sight 
^vtlopcd,  And  in  July  he  wii>t  nearly  blind.  In  July  pumlyiiis  of  the  rif^ht  sixth  nt^rve 
^'l*  OiHicixI,  and  the  eyes  were  turned  to  the  left.  Optie  neuntii*  was  then  found  in  l>oth 
^f*i»  At  this  time  the  gait  became  affwted  ;  he  sttt]G:tcer*M3,  and  tended  to  fall  hnekward  and 
^lil«lcft-  HU  mind  was  ch'or.  In  August  the  headache  am]  vomiting  became  severe|| 
•^coitld  not  *txnd,  and  the  bead  wiis  reimt'ted.  In  Ootoh<?r  be  had  becnmo  totally  Windt  . 
^tiil  nystagmus  had  appeared.  There  was  loss  of  knee-jerk  on  the  right  side,  and  general 
^«ftkDf««,  with  great  emaciation. 

Hi*  wa»  til  en  operated  upon  by  Mr.  May,  The  cerebellura  was  exposed  on  the  right 
•*<ieuf  the  median  line,  and  appenred  to  be  healthy,  but  Imlged,  and  was  felt  to  be  hard  at 
**^«  »pol.  After  incision  at  this  »i¥A^  a  tumor  was  felt  on«  inch  Iwlnw  the  surface.  Tliis 
*^M  dug  out  with  the  handle  of  a  »poun.  It  was  lurger  than  a  pigeon  s^  egg^  hard  on  tbe 
•**i-(boa,  caAeatifiLC  at  it*  centre.  Hemorrhage  was  slight^  but  the  child  died  of  6h<X'k  a  few 
**otlT»  ifterwiird*. 

Cojie  XV.  (Hor&ley:  British  Medical  Journal,  1887,  i.  8<]5.)— Male,  aged  eighteen,  had, 
^^■^Bered  fr**m  beaduehef  vondting,  oplit?  neuritis,  iocreusing  weukness  of  nil  bis  limbs,  eajp 
*^^fclJy  of  the  loft  arm  and  leg^  vertigo^  and  typicul  staggering  gait  of  cerebelliir  disease.  Hi| 
^■^uhad  opiI«ptt>id  attackt,  with  taming  of  the  head  and  eyes  to  the  right.  His  ment 
****tiif  irat  good,  but  he  was  much  emaciated  and  hud  been  in  bed  a  year.  Dr.  Bastian  mad 
'**«di»giiosU  of  a  tumor  involvirijuj  the  riirbt  UAw  of  the  cerebellum,  and,  as  a  Ijl*;!  reBort,! 
■^^^  T.  HiirMley  att<>mpted  its  removtil.  After  trephininj^,  u  tubercuhir  tumor  was  found  in  th4 
■  "l^Ht  lobe  of  the  cerebellum  and  removed.  It  weijjhed  seven  drachms.  The  patient  siinlj 
^^■**dtttlly^  an«l  died  nineteen  hoursi  after  the  oyiemtifm. 

CW  XVL  (HucklinR  :  Lanc«*t,  1887,  ii.  *W), ) — Female,  aged  twelve,  c<^imp1nined  of  head 
^'^^Und  vomiting  for  eighteen  months,  and  then  for  nine  months  of  inereaaing  wcakne 
^•^  J^it  right  arm  and  leg,  and  tlien  ftir  three  montha  of  severe  frontal  pain  over  the  nghfc 
^y^    During  the  lji«t  month  she  hud  noticed  an  inability  to  turn  the  eyes  to  either  side^g 
"*»  both  double  and  dim  vision.     On  admiftsion  to  the  hospital  the  left  pupil  was  found  to 
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be  larger  than  the  right ;  there  was  nystagmus  on  any  attempt  at  movement  of  the  « 
there  was  loss  of  conjugate  motion  of  eyes  to  the  right,  and  impairment  of  motion  to 
left ;  there  was  great  impairment  of  vision,  with  double  optic  neuritis.  Weakness  of 
right  extremities  with  diminution  of  knee-jerk,  staggering  gait  with  tendency  to  staggi 
the  right  and  to  fall  forward,  and  marked  tremor  of  the  right  arm  on  any  motion,  ^ 
found.  There  vfwi  a  slight  paralysis  of  the  left  side  of  the  face,  but  the  tongue  deviate 
the  right.  Headache,  vertigo,  and  vomiting  were  very  severe  and  constant  The  diagi 
of  cerebellar  tumor  was  made,  and  an  operation  was  considered  advisable. 

The  occipital  bone  was  trephined  over  the  left  side,  and  the  cerebellum  exposed, 
bulged  out  of  the  wound,  and  its  tissue  appeared  darker  and  softer  than  normal.  A  pai 
the  cerebellar  substance  was  cut  away,  and  the  wound  was  dressed.  The  patient  went 
a  state  of  collapse,  and  died  of  exhaustion  in  forty-eight  hours.  The  autopsy  showed 
the  glioma  had  occupied  the  entire  left  lobe  of  the  cerebellum  and  had  invaded  the  mi 
lobe  also. 
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Tiimors  upon  the  base  of  the  brain,  including  aneurisms,  produce  1 
symptoms  referable  to  disturbance  of  function  in  one  or  more  of  the  era 
nerves,  and  to  pressure  upon  the  crura  cerebri,  pons,  and  medulla, 
symptoms  of  tumor  in  the  anterior  fossa  will,  therefore,  be  those  of  ta 
in  the  frontal  lobe ;  in  the  middle  fossa,  of  tumor  of  the  basal  ganglia 
crura  cerebri;  in  the  posterior  fossa,  of  tumor  of  the  pons  and  med' 
It  is  often  impossible  to  differentiate  a  tumor  pressing  upon  these  part 
the  brain  from  a  tumor  within  these  parts ;  and  for  such  finer  distinct 
of  localization,  which  are,  after  all,  of  no  practical  importance^  the  res 
is  referred  to  si>ecial  works  on  neurology. 
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DIFFERENTIAL   DIAGNOSIS. 

The  diagnosis  of  the  existence  of  a  brain-turjiur  is  to  Ix^  iimdo  from  the 

^nw  of  the  general    synipluios,  takeo    m  coniKCtioa   with    any  local 

|itimis  present,  and  studied  eareftilly  n^  to  their  niiide  of  developmeut 

ftticl  |m>gress.     Tfie  diagnosi.s  of  the  Hiinaikm  of  ih*-  tumor  may  often  be 

toade  fn>m  a  consideration  of  the  loeal  tiyiuptunis, — their  order  of  appear- 

mJOiot  and  method  of  extension,  and    their   wuiVjinatiuii,  bein^  sometimes 

milBeient  to  make  thi*  *Iia<:;nosis  rertaiii.      It  is  to  be  remembered,  however, 

iiat  tumors  in  certain  locations  may  not  give  rise  to  i*ecognized  disturbances 

»f  any  oeivbnd   fuuetion,  and  lit'iiee  that  bjeal  8ym|>toms  may  be  absent. 

1   is  alsii  to  be  remenilH-rttl  that  s^»me  IcKiil  symptums  may  Ix?  protJueed 

in?eily,  by  pressure  or  disturbance  of  circulation  by  a  tumor  at  a  distanoa 

the  aiva  af!Vi'te<l,  and  hence  eatitiini  is  to  l>e  exereibied  in  studying  the 

1  symptoms.     The  diagnusis  of  tlie  variety  of  tumor  present  may  l>e 

arrived  at   by  a  w*usiderati*>u  of  the   farts   mentionetl   in  tlic  section  on 

|iathulogy.     The  diagnosis  of  a  brain-tumor  should   not  !k^  made  without 

outisldering  the  possi!)ility  of  the  |)reseiice  of  bni  in -abscess,  of  tnl>eivular 

meningitis,  of  chronic  hydrocephalus  with  atrophy  of  the  brain,  anil  of 

oerehral  hemorrhage.' 

The  symptoms  of  hmiii-absvcm  may  be  the  same  in  kind  as  tlnjse  of 
bmin^tumor,  since  both  prtKbice  an  increase  of  intracranial  pressure  and  a 
prugreasive  destruction  of  brain-tissue.  In  their  origin,  mode  of  dcvelop- 
»n<*nt,  pn>gre*-s,  and  termination,  however,  there  are  not  infrequently  marked 
UifiVrcntt^^s,  Jirain-abscess  develops  Xi^ry  freipiently  in  cunjunction  with 
suppurative  affections  of  the  inner  ear  and  of  the  nasal  and  orbital  cavities, 
w itii  caries  of  any  of  the  cranial  lioncs  which  lie  in  contact  with  the 
hmncs.  Tlicse  rarely  occur  prior  to  the  development  of  brain-tumor, 
The  symptoms  c*omraou  to  tumor  and  abscess  may  develop  after  a  blow  on 
llMhi^ul,  but  when  ttie  condition  is  one  of  abscess  the  symf)toms  appear  iu 
ttifwt*  rapid  suecession,  with  greater  severity,  and  njore  frei|uent[y  with  lever 
^lan  when  the  etuidition  is  that  of  tumor.  Furthermore,  the  symptoms  of 
•lm*s  after  ap|^»eariug  suddenly  often  subside^  the  abscess  bec<^mi  ng  latent 
*^  all  symptoms  disii[>pt-aring  for  months  or  veal's,  and  then  break  out 
*l5ttiri  with  suddenly  latal  t<^rminatiou.  This  course  eoutnists  luarkedly  with 
^•fiit  in  a  c^se  of  tumc^r,  where  a  gradual  |u^»gress  with  slowly-increasing 

|***tt»u«ty  of  all  the  syjuptimis  is  found.  The  constant  addition  of  new 
*3'ftiptom8  is  usual  in  tumors,  and  a  temporary  renussioti  rather  tiiau  inter- 
^*fieian  of  the  symptoms  is  the  rule  when  the  [jnigress  is  not  continuous. 
"iit'it;  may  also  be  some  [Hiintsof  distinctic^u  iuuud  in  the  individual  symp- 
^^tltn.  Tluis,  hcatlai'he  is  more  severe  ami  paroxysmal  with  tumor;  optic 
*^Uritis  is  much  more  commonly  found  with  tumor;  mental  changes  are 
**^>n»  gnidnal  and  constant  with  tumor;  and  li)cal  symptoms  are  si uwer  in 
^••^Hri  and  nmre  apt  to  develop  witli  tumor.  A  ctimplication  of  tumor,  not 
**^fnipicnt,  is  ccrebml  hemurrliage.     Meningitis  is  the  usual  ct*mplicatiou 
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of  abscess,      IjO^tly,  a  thiration  of  fruni  one  to  two  years  with  syi 
oaijstaiitly  present  points  directly  to  tumor. 

Tubercular  mmirigitis  is  under  certain  eireuni stances  easily  mistakeD 
cerebral  tiinior.  This  is  not  true  of  the  ordinary  eases  of  tnh^rcular  mi 
ingitis  with  aeute  hydnx^epliakis,  which  dc%'ehi|i  marked  symptoms  rapk 
and  terminate  fatally  within  four  or  six  weeks.  But  there  are  a  number 
cases  of  tuben^nlar  meningitis  whieli  pi\^sent  a  chronic  course  with  gfradi 
progress,  and  in  wliich  the  diagnosis  from  tnbereular  tumor  is  ahuost  i 
possible.  It  is  tnie  that  the  symptoms  often  develop  rapidly  in  these  cm 
and  yet  this  is  snmetimes  appaR^ntly  the  cusc*  in  tumor  ;  for,  unless  a  patii 
is  carefully  watched,  the  early  sympioms  of  tumor  may  escai>e  notice  : 
some  time.  The  symptoms  of  chronic  tubercular  meningitis  may  be  j 
same  as  those  descrilHMl  as  general  symptoms  of  brain-tumor  ;  but  the  hei 
ache  is  less  severe  in  meniucritis,  and  more  continuous  ;  there  is  moix*  lik< 
to  Ix?  hypersensitiveness  to  light,  sound,  or  toue!i  in  meningitis;  and  op 
neuritis  develops  less  frequently,  less  mpidly,  and  with  less  intensity  t^ 
in  tumor.  Tubercles  upon  the  choroid  are  found  more  fretjuentlv  in  rai 
iugitis  than  in  tubercular  tumor.  It  is,  of  coui-se,  understood  tliat  a  Kk! 
ized  meningitis  may  give  rise  to  the  same  symptoms  as  a  small  timior,  di 
then  the  diilereutiation  is  im|M>ssil>Ie,  This  is  more  auuinon  about  the  li 
of  the  brain,  in  the  ri»gi(m  of  the  cranial  nerves,  than  elsewhere.  It  is  a 
to  be  !*emembercKl  that  a  chronic  pi^ogressing  meningitis  may  ilevelop  in 
vicinity  of  a  tumor. *^  Here,  again,  the  diagnusis  will  Ix*  iuifjossible, 
gradual  subsidence  of  the  symptoms,  with  recovery,  will  point  to  nicau^ 
rather  than  Uy  tumor.  ^| 

Cht^mc  Ae/r/ro^^y^Aa/fw,  while  not  infre<|ueutly  the  result  of  tumoi* 
meningitis,  may  be  due  to  a  ebronie  intlanuuatiou  of  the  e|>eudyma  of 
ventrieles.  It  then  advances,  and  the  lUitd  within  the  ventricles,  produce 
pressui*e  upon  the  brain,  causes  atrophy.  The  course  is  chronic,  and 
general  symptoms  are  tliose  of  eerebnd  tumor.  The  local  sympturas,  lie 
ever,  ditfer  in  some  res[>ec*ts  from  tliose  of  tumor,  Spastii-  |iaralysis 
veloi>B  with  chronic  ljydmee|)halus  without  localized  spasms,  and  is  alw 
bilateral  ;  the  lower  limbs  are  atre<*tcd  more  intensely  than  tlie  upjier.  1 
child  piTsents  the  extended,  addnetet],  stilf  legs,  with  uverlapping  kn^ 
rigid  muscles,  increased  teudou  reflexes,  and  the  spastic  gait,  so  fauiiliai 
a  serjue]  of  Pott's  disease ;  and,  in  addition,  the  hands  move  without  pro 
cx>H>rd illation.  As  the  disease  pmgix^sses,  the  crura  cerebri  and  jiuns  ti 
be  displaced  by  the  pressure  of  the  tluid,  aud  irregular  symptoms  ilue 
stretching  of  the  cranial  nerves  may  ajjpear.  These,  with  the  pai*aple| 
may  lead  to  a  suspicion  of  a  tumor  of  tlje  pons  or  l>as«:*  of  the  limin^  n 
only  by  the  order  of  development  of  the  symptoms  can  the  differentiat 
be  made. 

The  diagnosis  between  cerebral  tumor  and  eercbral  hemorrhage  will 
neeessaty  only  in  a  few  eases  in  which  the  onset  of  the  symptuuis  has  be 
very  sudden.     There  are  a  few  cases  of  tumor,  chiefly  glioiaa,  in  wbicb  t 
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gpo^^lh  }ias  l)eon  latent  for  some  time,  and  has  tlien  ^iven  rise  sucl<leiil7, 
aft ^3" r  a  blow  on  the  head^  or  expo^^iire  to  tbi'  suii^  or  some  other  aceideotal 
mf^  wetice,  to  well-marked  symptoms.  These  are  usiiallv  both  general  and 
loc=«^l,more  noticeably  the  latter.  The  suspieioii  of  a  tnmor  will  l)e  aroiist^l 
if  ^a,fter  such  an  apoi>tei'tie  stroke  the  symptoms  persist  and  iiiei^as*:*  instead 
of  stibsiding,  and  if  headache,  eonvnlsious,  and  optie  neurit  is  a[)pear. 
H^f!-:M3iorrhage  alone  never  ^ive.s  rise  to  the  last-uamcnJ  symptom. 

The  diagnosis  bt^tween  eerebral  tumor  and  cerebral  syphilis  needs  little 
att«:^ntit>n  in  patients  Ix'low  tfie  age  of  fifteen,  as  we  have  seen  that  eerebral 
8r^">liilis  is  rarely  found  in  youth.  The  history  of  the  ease,  the  nocturnal 
])«.  i  XI,  and  the  signs  of  syphilis  will  in  any  rase  aid  in  the  difierentiatton. 

It  is  uecessary  to  mention  that  ehronic  Bright's  disea^se,  chronic*  Icad- 
jK> ironing,  and  antemia  with  hyi>ermetropia  have  been  mistaken  for  brain- 
taw-nor  ;  but  a  knowlcilgeof  this  tact  is  siiffieieut  to  warrant  such  ai>i>rtipriate 
iaxrcstigationa  as  will  enable  any  eaj-eiul  i>bysiciaQ  to  avoid  similar  mistiikes. 


PUUGNQSIS. 

It  is  necessary  in  all  eases  of  brain-tumor  to  give  an  absalutely  un- 
laNromble  pmgnosis.  Spontaneous  recovery  di>es  not  Ofx:ur.  The  case  goes 
on  mxh  grenter  or  less  rapidity  to  a  fatal  teriui nation.  The  average  dura- 
tioii  is  two  veal's  from  the  onset  of  the  general  symptom!^.  The  only  pros- 
]jeet  of  recovery  lies  in  the  possibility  of  the  irmoval  of  the  tumor  by 
surgical  interference.  The  only  exception  to  this  rule  is  in  the  case  of 
ayphilitic  growths,  whirb  are,  however,  rai*c  in  cluldhood. 

The  manner  of  death  is  usually  as  f<>ilows.  The  general  symptoms 
incT^se  in  intensity  and  wear  out  the  strength  of  the  [mtient,  who  gradually 
ht'Cdmes  emaciated  and  sinks  into  a  state  of  stupor  or  e^ima,  in  which  a  scries 
of  coDvulsions  owur  and  terminate  fatally,  or  in  which  there  occurs  a  paraly- 
sis of  tlie  ix'spiratory  mechanism,  the  heart  continuing  to  beat  for  ten  or 
i'veti  thirty  minutes  after  l>n:^athing  has  ceased,  Oc<iisionally  ileath  oc*curs 
stKldeiily  from  cerebral  hemorrhage, and  rarely  sudden  death  without  known 
^'aiise  has  been  known  to  occur.  The  danger  of  sudden  death  in  these  cases 
should  always  be  reveaknl  to  some  member  of  the  family  of  the  patient, 
**^  it«  oecurreu(?e  after  the  adoption  of  some  harmless  thcra|ieutic  procedure 
«iould  lead  to  mistaken  accosiititjns  rcganling  the  etiect  of  rcmtiJieti. 

TREATMENT. 

In  syphilitic  tumors  or  in  cases  whei'e  syphilis  is  a  possibility^  an  active 
^tirae  of  mercurial  intmction  with  gray  ointment,  followed  by  the  continued 
^"^o  f>f  largo  doses  of  i<M:lide  of  pota,<sium,  l»eginning  with  ten  grains  three 
^'^es  daily,  and  increasing  a  grain  a  day  until  sixty  or  eighty  grains  three 
^'iiea  a  day  are  being  taken,  is  indicated. 

In  tnV>er(*ular  tumors  the  prompt  employment  of  fiirctHl  tatty  diet,  with 

^^^^fti,  or  ood-liver  oil  ;   country  air  and   life  out  of  dm^i-s   in  a   proj^>er 

*iruate;  and  the  eoatiuued  um  of  iodide  of  potassium   in  ten-grain  to 
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tweuty-gmin  ilosc-s  thret*  times  daily,  together  with  totiics  of  all  kiods, 

III  III  I  ntluT  furms  of  tuniar  it  is  ciiBtuniary  in  this  tx^untrv  to  adtutuisUj 

iu<litle  *jf  polassiura  in  hir^e  Jo^cs,  iiiid  in  the  experieoee  of  S<^uiu  am 
others  favurabk*  rcsuha  have  occasionally  occunx^tL  It  affVjrds  the  onl^ 
means  of  hope  in  those  tumors  which  are  iuaectrssible  to  sui'gical  interferenc3< 

The  siiri*ieal  treatmeut  of  tumors  of  the  brain  is  a  snbjec^t  Um  large  fa 
extendtM.1  discussion  lie  re,  aud  is  also  a  subject  opon  wliich  facts  aiv  so  con 
stantly  and  rapidly  atvuiuulaliug  that  statements  made  now  are  likely  I 
need  revisiim  in  a  very  short  time,*  At  the  present  time  it  seems  possib] 
tc»  remove  tumors  fnmi  any  part  of  tlie  eeii^jral  convexity  or  any  jKirt  a 
tlie  great  longitudinal  fissure.  This  mctudes  tumnj-s  of  the  cortex  aa 
tumors  of  the  centrum  semiuvale  which  lie  just  Iieiieath  the  cortex  and  d 
not  invade  the  basal  gimi^lia.  When  the  diagnosis  of  a  tumor  in  tJiea 
regions  is  arrivcnl  at  with  any  dtigix'e  of  certainty,  an  attempt  at  removal 
iudicat^xl.  In  many  cases  of  tumor  in  the  central  and  occipital  regious  il 
early  diagnosis  is  ]>ossible  ;  and  in  such  cases  the  oj>eration  should  1h^  doi 
as  soon  as  the  diagnosis  is  reach Ltl,  provideil  the  c-ase  is  one  eousldered  sui 
able  for  0}>eration,  The  question  of  removing  tubercular  tumors  is  a 
open  one,  Gernmu  authorities  disappmving**  and  English  authorities  ui^ii 
the  proet^dure/*  The  difficulty  uf  removing  all  parts  of  a  tuix'iTular  growti 
and  the  liability  of  recnrrenee,  as  well  as  the  unfavomble  condition  existiv 
in  a  tultercular  patient  tor  any  ojieration,  must  be  admitted  ;  yet  suoeeasf 
ojM' rat  ions  are  on  recoab 

A  more  important  rpiestion  to  be  decided  is  in  regartl  to  tlie  existeii« 
of  a  tumor  so  clearly  defined  from  the  brain- tissue  as  to  allow  of  remova 
An  iufiltinted  sarcoma  or  glioma  might  be  reached  by  the  surgeon  whit 
could  not  be  cut  out  without  great  destruction  of  Iniiiu-tis^ue,  and  whtu 
limits  c*ould  not  be  determined,  Aa  a  matter  of  fact,  such  infiltratii 
tnnioi^  are  usually  fpiite  vascular,— at  any  rate,  much  more  vascular  tha 
the  hard,  eii(*apsulate<l  sartTuna  or  glio'Sai\?oma  or  cerebral  cyst.  The  e\' 
deuce  of  vascularity  in  a  tumor  is  marketl  variability  of  cerebral  sym| 
toms,  dependent  ou  or  in  evident  conn<^*tion  with  those  tratises  which  alti 
the  blrHxl-sup]>ly  of  the  bniin  or  the  general  vascular  tone.  For  exampl 
if  hot  baths,  warm  or  cold  douches  to  the  spine*  stimulants,  the  changes  o 
weather,  such  drugs  as  produce  marked  changes  in  arterial  tone,  have  vei 
marked  etfei't  njwu  the  symptoms,  either  in  dt^»reasing  headache,  cerebri 
st^nsations,  vertigo,  vomiting,  or  s|}iisras,  or  in  increasiug  them,  it  is  evidei 
that  the  symptoms  vary  with  the  state  of  the  blood-supply.  It  may  ttu 
lie  concluded  that  the  new  growth  is  vas*nilar,  and  such  a  vascular  tunn 
is  more  likely  to  beau  iufiltratctl  tumor  difficult  of  n*movaK  All  ttimo£ 
it  is  true,  pnxlui^e  increase  of  intraenmial  pressure  and  variations  in  tl 
cerelind  eircnlation,  lint  iu  liaixl  encapsulated  tumors  the  symptoms  a; 
mtteh  more  constant  aud  less  liable  to  variations  of  the  character  desei 
Such  tumors  may  l>e  removed  easily  and  safely  when  accessible,*^  *^ 
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^Vheu  the  table  on  \m^c  5ol  is  .slmlial^  it  appears  thnt  fifty-six  of  the 
mors  tabiilatwl  were  .situated  io  tbe  cortex  and  eentrum  semiovale  of 
tli^    cerebral  hemisphens. 

Since  til  mors  iti  these  parts  aiT  the  only  tumors  which  ean  he  reaehed 
yr     *:he  surgeon,  it  liei'oiiies  a  matter  of  iutcivst  to  analyze  these  fifty-six 
tuiiftmors^  with  a  view  to  ascertain  how  niany  of  them  eon  Id  have  l>een  re- 
mo  ^ved,     A  carefnl  study  of  t fie  liistories  of  these  <:'ases^  sliovval  that  in 
sijct-^en  of  them  the  tumor  eoiild  not  have  l)een  dia)^nostieated  durin*^  life, 
or    tfcave  been  reaehcil  by  a  suritCL^jii.     Of  the  remaining  Ibrty  eases,  nineteen 
CM>t.mld  have  been  sueeessfully  diagnostieated  and  removed.     The  remaining 
t^vc^Eity-one  eould  not  liave   been  aecurately   loeatinJ,   from   the  symptom«3 
prc?^»eut,  and  hent'e  in  these  the  nec^essary  inditatious  liir  an  oj>eration  were 
wsi^nting.     It  is  therefore  evident  that  of  the  two  hundred  antl  ninety-nine 
C3ia^*s  eighteen  per  eent,  weiv  in  a  part  of  the  brain  ojien  to  surgical  inter- 
ft?r"<^nee,  and  only  six  per  eent.  eould  liave  beeu  suti'essfully  i-emoved. 

The  question  arises  whether  tumors  in  other  locatious,  constituting  the 

rc-niaining  eighty-two  p'r  eent.,  are  inawessible  to  the  sui^eon.     It  must  l>e 

ooiifessed  tliat  it  seems  im|>ossible  at  present  to  remove  tumors  of  the  cere- 

l>r^J  axis  (thirty-four  per  eent.  of  tlie  eases).     Tht^e  tunifu^i  lie  too  deep  to 

Im$     reached  by  the  surgeon,  or  they  lie  in  and  alK>ut  important  ceiTbral 

traots  whose  division  during  their  removal  would  be  absolutely  eontra-indi- 

<2a4:-^^  as  dangerous  to  life,  or  as  entailing  |M?rn»ai»ent  <lisability  or  |>aralysis* 

Tii^  most  sanguine  of  surgeons  might  well  refuse  to  interfere  in  sueh  eases. 

In  I'c^artl  to  tumors  of  the  c^^rel>el]um  it  is  as  yet  Um  soon  to  make  any 

at>ts€)lute  statements.     It  has  bwu  shown  that,  while  the  diagnosis  of  a  tumor 

>i^      the  oerebelhim  is  eompamtively  easy,  it  is  very  diffieult  to  determine  in 

'^^liich  hemisphere  of  the  eerelx'Unm  the  tunit)r  lies.     This  must  t>e  settled, 

li*    ait  all,  through  a  study  of  indirect  local  symjitoms,  such  as  those  of  dis- 

tsLi^t  pressure  ou  the  pons  and  cranial  nerves,  which  otlen  mislead.     Again, 

t:Vke'-  ccrel>ellum  presents  but  one  of  its  three  surfatx^s  to  the  cranial  bones, 

&t:icl  lies  in  such  a  small  s|>acc  under  the  tentorium  that  any  displawment 

^V»r^  explomtioQ  is  iinixissible.       If  an  operation  for  eert*l>ellar   tumor  is 

txruiertaken  and  no  tumor  api^ears,  the  tumor  may  be  searched  for  by  in- 

oision  of  the  hemispheres,  which  was  done  snci^\ssfuUy  in  one  of  the  eases 

^Ircmly  citc^tl.     How  far  such  incisions  are  safe  is  as  yet  uucertuiu*     It  is 

probable  that  tumors  of  the  middle  lobe  of  the  cerebeilnm  can   be  ivached, 

and  can  Ix:  safely  removal  if  tiic  middle  l(jl>e  be  not  iujuriHl  in  the  i>ro<?ess. 

^t^  'ujury  is  always  folio w(d  by  permaricnt  eerebelkir  ataxia  in  animals,  and 

tiiere  U  no  reason  why  the  same  should  not  be  true  of  man.     And,  finally, 

*t  lotj^t  \k*  notc<i  that  up  to  the  present  time  operatifjus  for  rennival  t*f  cere- 

*^*^Har  tumors  have  been   uniformly   followed  by  a  fatal  termination,  the 

fiatieiits  failing  to  rally,  and  dying  of  shock  or  of  exlianstion  with  respira- 

^O^  failure.     With  our  pmsent  imperfect  knowh-dge  of  the  functions  of  the 

^^^^tx^Ilum,  it  IS  imjiossiblc  io  assign  any  reason  tnr  the  fact  that  operations 

^I*f^tk  It  are  mors  dangerous  than  those  upon  the  cerebrum.    It  must  remain, 
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tlierefore,  Tindetormiiiefl  whether  or  not  it  \s  justifiable  to  attaok  tumo 
the  cei^ebellum  surgically.    Yet  this  questioo  is  of  groat  importanc'e  in 
of  tumors  in  children,  which,  as  the  table  shows,  are  found  in  this  location 
more  fiwiuontly  than  in  any  other  (thirty-two  |xt  cent.). 

The  retnaining  cases  of  niuhiple  tumor  (foorta*n  jx^r  cent.)  ref|nire  bui 
passing  notice.  The  day  may  come  when  a  6urge<»n  may  venture  to  operate 
upon  several  tumors  at  once  in  succession.  As  a  last  resort  this  iniLrht  fai 
attempted.  But  it  seems  that  the  existence  of  muhiple  tumors  is  likely  t 
biiitlo  both  diagnostician  and  surgeon,  and  ccrliiinly  the  liubilrty  to  reoiii 
rence  or  to  the  existence  of  other  tumors  of  unexpected  location  would  male 
au  o[X'ration  inadvisable. 

The  ri^sult  of  this  review  shows  that  but  a  small  jiei'centage  of  tumog 
of  the  bmin  are  at  present  subject  to  surgiml  interfereneo.  ^H 

For  a  discussion  of  the  methods  of  surgi(*al  procethnt*  in  the  removi 
of  tumors  of  the  brain  the  reader  is  referred  to  the  article  upon  cereljq 
gurgery.  WM 

Sinee  the  removal  of  the  tumor  is  impossible  in  a  large  proporticm  a 
the  cases^  treatment  must  be  luru^ely  devokil  to  combating  individual  symg 
toms.  Rest  and  c^uiet  are  always  indicated,  to  prevent  cerebral  congest iol 
The  majority  of  the  general  symptoms  are  due  to  an  increase  of  intracmni. 
pressure,  and  measures  which  may  decrease  this  pressure  may  relieve  tl 
symptoms.  Such  are  free  watery  purgation,  hot  baths^  especially  mustai 
foot-baths,  cups  to  the  temples  or  nape  of  the  neck,  leeches  behind  the  eaK 
bromide  and  ergot  iutcM^nally.  Any  of  these  may  Ix^  used  when  s\*mptori 
aR^  distressing,  with  prospcvt  of  relief.  When  the  headache  is  soveit*,  ani 
pyrin  in  fifteen-grain  doses,  or  phenacetine  in  fifteen-grain  dosee,  repeat* 
in  one  hour  (ouci'),  antifebrin  three  grains  and  morphine  one-sixth  of 
grain,  are  t!ie  best  remedies,  the  doses  to  Ix*  rt-duc^xl  ac(x>rding  to  age,  tho- 
mentioned  being  for  adults.  The  same  remedies  sometimes  quiet  vertig 
Insomnia  may  l>e  treated  hy  bromides,  jKinxldehyde,  or  snl phonal.  Ccrebn 
vomiting  is  Ix'st  arrest t^l  by  bromides  or  by  hypodermic  injections  of  mo- 
phine.  If  geuenil  convulsions  occur  fi-equently,  bromide  and  cbluml  wi 
have  to  be  given,  as  in  a  ease  of  epilepsy.  In  any  case  such  meii.sui*t*s  a- 
raerely  ixilliative,  and,  when  there  is  doubt  rt^garding  the  diagnosis  of  tl 
tumor,  and  it  is  known  t<j  be  inaa:;essible  to  tlie  surgeon,  it  is  justifiable  1 
give  the  patient  all  the  comfort  possible  by  establishing  au  opium-habit. 
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AFFECTIONS  OF  THE  NERVOUS  SYSTEM  I  IN 
HEREDITARY  SYPHILIS. 


By  ABNER  post,  M.D. 


Our  knowledge  of  the  manifestations  of  syphilis  in  the  nervous  syst^E^M^i 
is  far  from  complete;  in  the  congenital  forms  it  is  even  less  complete  tl»^ms 
in  the  acquired.  This  article  is  not  intended  to  be  in  any  sense  a  compl  ^i^'tie 
account  of  nervous  syphilis  in  the  child,  but  rather  to  record  so  much  of 
our  present  knowledge — chiefly  from  the  clinical  stand-)K)int — as  will  be  <L>f 
practical  use  in  the  detection  of  other  cases. 

There  have  b(M?n  recorded  a  comparatively  large  number  of  cases      of 
congenital  syphilis  that  have  shown  nervous  symptoms  of  various  somr-^-s. 
In  fact,  so  various  have  been  the  manifestations  that  it  is  probable  ti^"*^ 
every  form  of  nervous  syphilis  known  in  the  adult  may  ap[)ear  in    "^  ^^ 
heredito-syphilitic  child,  and  these  various  manifestations  may  take  plao<—         ^^ 
the  youngest  infant  or  among  those  late  symptoms  which  occur  in  chi    ^-  ^' 
hood  or  even  in  adult  life,  and  which  constitute  syphilis  hsereditaria  tai  ^^"'^^ 
80  called. 

Although  many  cases  have  been  reported,  they  are  as  yet  comjwrativ-^^^^  • 
infrequent  as  regards  the  total  number  of  syphilitic  children. 

As  to  the  relative  frequency  of  nervous  symptoms  among  syphil« 
children,  Rumpf  *  has  some  interesting  figures. 

Of  his  ])atients  with  nervous  diseast^s  of  a  syphilitic  origin  there 
forty-two  married,  of  whom  he  has  exact  knowledge.     Of  these  forty-t" 
marriages  fourteen  are  without  children,  and  there  was  apparently  no  st 
picion  of  pregnancy  even.     Of  the  remaining  twenty-eight  marriages 
have  children.     In  thirteen  cases  out  of  these  twenty-eight,  syphilis  was 
recognizable  in  the  children.     In  fifteen  families  hereditary' syphilis  show" 
itself  in  the  most  various  forms.     In  these  fifteen  families  there  occur 
seventy  pregnancies,  and  of  the  children  thirty-two  were  born  dead  befr 
term.     Of  the  remaining  thirty-eight  children,  seventeen  died  in  the  fii 
month,  in  part  of  convulsions,  one  died  at  the  age  of  three  years,  of  inflas 


*  Die  syphilitischen  Erkrankungen  des  Nervensystems,  von  Theodor  Bumpf,  Wi 
baden,  1887. 
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Tnation  of  the  brain,  and  the  remaining  twenty  are  still  alive.     Of  these 

t^vc^iin^  fltill  living,  perbips  three  may  be  regarded  as  liealtliy.     {They  all 

litflong  to  one  family,  in  which  nine  misearriages  were  fullowed  by  eight  ehil- 

cirpn  who  are  still  alive, — five  mure  or  ivm  heredito-sy]>hilitie,  the  youngest 

t>eing  less  dir*eased  than  the  eldest,  while  tlie  llireu  la.st  burn  prei^ent  no  eer* 

tain  dgn  of  syphili:^.)     In  four  the  syphilitic  manifestationg  are  doubtful, 

sucl  in  thirteeu  they  are  evident,  more  particularly  in  dit^ease.s  of  the  bony 

system.     In  two  eases  there  is  diseast'  of  tlie  nervous  system.     Seven  eases 

liaving  already  died  of  diseases  of  the  nervous  system,  the  proportion  of 

nervous  atfeetions  in  the  total  of  seventy  syphilitic  births  stands  at  about 

tliittcen   |>er  eentJ      That  is  to  say,  the  early  forms  of  nervous  syphilis 

^wicMjnted  to  tliirteen  per  cent.     The  poasibility  that  the  apjiarcntly  healthy 

oiay  have  later  forms  eaonot  be  shut  out.     A\'l»etluT  the  nervous  system 

^•^as  alfi?etcd  in  some  of  the  still-birtlis  cannot  be  (Ictermined. 

Wliether  there  was  a  sj)ecial  tendency  in  the  disease  to  attack  tlie  ner- 
vous system  because  of  a  nervous  heredity  eaunot,  of  eoui^e,  be  determined  ; 
*Hit  thirteen  j)er  cent,  must  either  be  an  unusually  large  proportion  or  the 
*>7>hiUlie  origin  of  nervous  disease  in  children  must  be  often  overlooked. 

There  is  the  same  historv  of  prodromic  symptoms  and  gradual  progress 

toward**  the  most  serious  forms  of  disea.se  to  Ix^  found  in  many  of  tl»e  cases 

^^  hereilitary  nervous  syphilis  as  in  tiie  acquired.     Headache,  persistent  or 

^oterraitlent,  and  often  aceorapanied  with  dizziness,  oecurs  in  elder  children, 

"^^^'lile  in  infants  wakefulness  and  convulsions  occur  with  frc<picncy, 

Clinieally  there  fire  a  nuinlx-r  of  cases  in  which  death  takes  place  with 
^*^^  appearanoe  of  severe  brain-disease.  Usually  convulsions  set  in,  c*cca- 
^•■»tmlly  attendetl  by  paralysis,  enlargement  of  the  head,  or  abnormally  small 
"^^^d.  Of  Rumjif's  seventy-two  cases  ten  died  in  tliis  manner.  These 
went  on  rapidly  to  death,  and  the  most  different  syphilitic  changes 
^^wt  found. 

It  IS  prolmble  that  In  most  of  tfie  alleged  recoveries  from  tubercular 

^^^ingitis  thediseiisc*  has  l)een  syphilitic.     Tlie  more  favorable  opportunity 

'••treatment  offered  by  a  syphilitic  origin  makes  it  exceeflingly  impoitant 

recognize  hereditosyphilis  in  such  cases.     *^  A  general  indelinitcness  of 

^"^TOptoms  and  slowness  of  proj^ression  should  arouse  suspicion,  especially 

^     the  absence  tif  pnlsc^retardation  or  the  presence  of  any  characteristic 

^>^*  inptoms  indicate  that  the  vault  rather  than  t[ie  base  of  the  eraninm  is 

*  m^'^olviHl;'  is  the  caution  given  by  Dr.  H.  C,  WoorL* 

Fournier  thinks  the  diagnosis  between  tubercular  meningitis  and  syphilis 
*^riav  UMtally  l>e  made,  and  that  it  rests  upon  the  following  points.  In  cere- 
*>*^l  jtyphilid  there  is,  save  in  very  exceptional  eases,  a  constant  absence  of 


'  Rampf»  inethtKl  of  reckoning  U  a  little  ob5cure.  Appuretitly  six  of  the  cases  said  to 
"ifcT«  died  of  convulsions  are  counted  as  ca;^s  of  nervous  disease  j  oiig  died  of  intlummatioD 
^^  tli^  lifiiiii»  and  two  Ate  still  living:  these  nine  caaes  are  practically  thirteen  per  cent  of 
^  •eveiity  pr^gnancipfi. 

'  Sjphilii  of  the  Nervous  System,  1889,  p.  15. 
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fever,  while  in  tulx-reular  ioenii»o;itis,  on  the  contraiy,  die  ri^  of  tempeJ^'A 
tui\i  coninienccs  with  tiie  initial  symptoms  and  untlei^<x*»  later  curious  a^^^d 
almost  diarat'teristie  o&i'i  Hat  ions.     Certain  svmptoras  wliich  are  eiia^^t^&D^  1^ 
observed  in  tnlx-reular  iiienin|xitis  are  not   met  with  in  cvivhral  syjihil  i^ 
such  as  the  sudden  alternali(»ns  between  re<liiej?s  and  pallor  of  the  facv,  t  L^^ 
retraetioii  of  the  abdi)minal  wall,  tiie  variations  in  the  pultie-rate,  and  t: 
enricms  association   of   a  nii??u<]   temperature  with  a  pulse  of   normal 
diminished  rafudity, 

E,  Mendel  believes  that  chronic  hydrocephahjs  is  often  of  8yphilt^5< 
origin. 

In  a  digest  of  the  literature  on  ehronie  hydrocephalus,  by  M*  Arma.m^B«i 
Rufferj  M.ix,  lu  Brainj  part  ii.,  1890,  the  author  states  that  he  has  foaKMJ 
hereditary  syphilis  mentioned  in  twenty  per  cent,  of  the  cussea  examined   t^y 
him  or  mentioned  in  medical  literature,  though  this  is  a  larger  percenta^^ 
than  is  given  by  other  writers,     Hasse  i*eportJ3  the  case  of  a  woraao  i^bo 
had  a  cliauere,  the  husband  being  evidently  sypbilitic.     She  had  three  still- 
l>r>rn  ehildix^o,  but  tlie  fourth  was  hydroeephalie,  hemiplegic,  with  purple 
spots  on  the  skin,  and  died  when  six  mouths  okh     The  otlier  children,  biu>r^J 
in  later  years,  were  evidently  syphilitic. 

Sandoz  believes  in  the  existence  of  a  Bvphilitie  hydroeeplmhw  whi<-"h 
may  be  congenital  or  may  devehip  in  the  fii'st  few  months  of  extra-uteri  ii^ 
life.  According  to  this  author,  it  is  most  probably  caused  by  ioflammatioi:! 
of  the  ventjneular  epend}  ma  and  plexuses. 

In  speaking  of  hydrocephalus,  Fournier  says,  **  I  have  too  often  tin«2-l 
hydrocephalus  in  connection  with  hereditarj^  syphilis  not  to  recoguii<e^  * 
connection  entirely  different  from  simple  chance.  On  the  other  hand,  tf«:^f 
the  sake  of  controlling  ray  own  ol^servation  by  the  experience  of  other^j^ 
have  searehetl  the  annals  of  science,  and  I  have  found  such  a  number 
cases  identical  with  my  own  that  it  is  truly  impossible  not  to  eonsi 
syphilitic  heredity  as  one  of  the  better-proven  causes  of  hydrocephal 
But  lie  distinctly  states  that  it  is  but  one  of  several  causes  that  give  ri; 
hydrocephalus. 

The  cause  of  an  enlargement  of  the  head  that  passed  fora  hydrocftpl 
was  found  by  Heubner  (in  a  child  of  nearly  five  months)  not  in  an  ext 
dinary  enlargement  of  the  ventricle,  which  was  but  slightly  enlarged,  bafc — 
a  pachynieuingitis  hieniorrhagica.^     Wahleyer  and  Kobner  found  a  simL 
case,^     They  found  double-sided  periostitis  with  changes  similar  to  the 
pachymeningitis  hsemorrhagica  interna,      Heubner  considers  the  enlai 
ment  of  the  ventricle  secondary  to  the  disease  of  the  skull,  and  believes  tl 
in  this  way  a  confounding  with  hydrocephalus  takes  place. 

Epileptic  convulsions  in  various  forms  have  long  been  recoguixed 
occasionally  the  residt  of  inherited  syphilis.  They  constitute  one  of 
most  frequent  manifestations,  it  may  be  as  the  only  manifestattoii  or 


1 


*  Virchaw  a  Archiv,  Ixixiv.  207* 


<  Ibid.,  W.  II6& 
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ciat^  witli  other  symptuius  of  fTi^ebral  afiec'tiuns.  SotiiGtimes,  tiioiigli 
be^'oiid  question  mn4\%  the  epik^iKsv  h  frcH?  from  nil  itssoeiateil  pynijitcuns, 
aiitl  eaiiiiot  Ix?  disttiiguished  IVoiii  essetitial  epilepsy.  More  often  tlie 
iitto.eks,  at  least  lu  the  opinion  of  Fournier,  ave  associated  with  pam  in 
the*  hiwl  ami  symptoms  of  a  eongcstive  order,  sueh  as  buzzing  in  the  trails, 
3utlilen  aiul  |>as8irig  ol>seurations  of  %*i8ioii,  dizziness,  and  nuMlificjitious  in 
half  its  and  eharaeter  and  fiiilure  in  intellect,  A  lusse  of  Foiirnier's  illns- 
trat4?s  so  well  this  class  of  actiidents  that  it  seems  worth  while  to  give  it  in 
hriof : 

An  infant  born  of  parents  nxY^ntly  syphilitic  prc^sente*!  in  infancy  nn- 

mi:*^takahle  syphilitic  lesions  on  the  skin  and  nineons  nienihmut^.     It  was 

treiitc^]  and  apparently  cunxl.     It  reachcKl  the  a;L!:e  of  seven  and  a  half  yc*ars 

ID  apparent  liralth.     At  that  time  it  bad  a  cojivnlsion  while  at  play.     Two 

uther  attacks  siieoee<lcd  in  the  same  week.     At  this  time  Fournier  saw  the 

case.    The  parents  dcscrilicil  mintitely  the  convnlsiinis,  but  no  mention  was 

m&cle  of  any  other  syni|>tom.     Fmiruier  siieceeded  in  drawing  ont  a  series 

of  symptonm  wliicli  served  for  diagnosis.     1.  For  about  thi\?e  wwks  the 

lK>y  had  at  intervals  a>mplaitierl  of  his  head,  and  sometimes  severely.     At 

»ueli  tinu-s  he  vowld  not  Ixar  tlie  light.     2.   Dnring  the  same  tin»e  he  had 

ex|><^rienced  strange  symptoms,  which  he  liad  told  his  mother.     At  certain 

'foments  he  could  not  see,  or  his  head  turned  round  or  everything  turned 

^l>oiit  him,  he  heanl  Ix^lls  in  hisears^  and  once;  thought  he*  was  going  to  fall. 

'^'    The  child's  governess  gave  im|>ortant  inft>rmation  in  rcgaixl  to  Ins  intel- 

'*^enee.     For  S4jme  weeks  he  had  been  inattentive,  inca|>able  of  application, 

^'icl  forgetfiih     For  stvnie  scc'iumIs  he  sceinetl  to  comprehend  nothing,  and 

^^^•ild  not  answer  rpiestions  put  to  Inni.     Such  a  collection  of  symptoms 

^^oludetl  the  hypothesis  of  simple  epilcjisy,  and  showed  the  convulsions  to 

'^*^    symptomatic  of  a  most  serious  cerebral  affection,  which  would  be  most 

'i^atiindly  syphilitic  from  the  antecedent  history. 

Gowers*  has  seen  eight  cases  in  which  {latients  with  epilepsy  were  the 
^^•l>ject4§  of  well-market]  inheritcxl  sy(>hilis.  In  all  these  cases  the  attacks 
^«M:1  the  aspect  of  idiopatlnc  epilepsy,  cases  in  wliich  there  wore  symptoms 
^%i^jjt^tivo  of  loi^al  braiuMliscase  l>eing  exelndtxh  In  only  two  of  these 
did  the  attacks  begin  in  infancy.  In  all  the  others  they  commence*! 
anJs  tfie  end  of  or  after  childhotHL 

A  ease  of  my  own  illustrates  the  attacks  of  less  marked  character.  In 
^■^la  caae  the  m^philis  is  undoubtedly  but  the  hereditv  cannot  be  fully  estab- 
I  ^sVn^l,  exeept  fmm  the  evidenee  of  Hutcliiiisonian  tt»etli  and  hazy  cornete. 
^^^lie  is  seldom  free  for  any  length  of  time  from  mmv  manifestatiun  of 
^■^yjihilis^  which  yields  to  appropriate  treatment.  When  twelve  years  old, 
'  *5^1ie  had  a  serit^s  of  *^  nervous  sj>ells.''  In  these  attar'ks,  wliich  always  fjc- 
^^■^JTed  at  night,  everything  seemed  to  be  turning  round,  and  at  the  same 


'  Epilepsy  and  other  Chronic  CoavulsWe  Disease*,  etc.»  by  W.  R.  Gowers,  M  D., 
Vol.  IV,— as 
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time  the  vluhl  Ml  ns  if  !?he  were  in  a  l>nat  which  was  nK'kiiig  vi«kl«*titlv 
ami  was  going  to  tip  fiver.     These  attacks  lasted  abuiit  an  hcnir^  and  %^  *Tej 
followed  by  nausea  and  vomiting.     Tliere  was  no  loss  of  <M)U8eUrti^tM^ 
Tlie  attacks  occnrred  as  c»ften  as  three  times  a  week,  and  disapiKtind  al 
tlie  use  of  ifKlide  of  potassium. 

Hemiplegia,  niui-e  t>r  less  complete,  is  an  occasional  fnauifestation  «>| 
inherited  syphilis.  It  sct*nis  to  be  often  prcceihxl  by  other  symptoms  o#* 
disease  within  theemniuui,  but  is  sometimes  the  first  sign  of  nervous  truuble 
to  attract  attenlidu. 

In  a  clinical  hx'tnre  (Ml  hemijjlegia  in  chiklren^  Dn  John  Abereroffibi<%  H 
assistant  physician  to  the  Great  Ornn^nd  Street  Hospital,  spaiks  of  ^oriie 
fifty  eases  of  which  lie  has  notes.  There  was  evideni^e  of  iim^HiitiaJ 
syphilis  in  fonr  of  these  cases,  and  tliei^  was  good  reason  to  attribute  the 
paralysis  to  this  cause.  Syphilis  may  have  had  a  share  in  some  « if  the 
otlier  eases  also,  as  two  of  the  childiTn  in  whom  the  [»ai'alysis  follmved 
raetisles  were  certainly  syphilitic,  and  c(>use(|ueiitly  may  have  Umi  disease 
of  the  cerebral  vessels,  while  it  was  also  a  possible  factor  in  other  (^jt^' 

Dr.  A.  13.  Marfan  gives,  in  the  Annnlej^  de  Dennaiohf/te  ei  dt  SgjJuii' 
graphit  of  September  25,  1887,  tlie  following  history : 

Tlie  father  had  chancre  with  secondary  lesions  six  months  Ix^fiirc  mar- 
riage, lieing  without  sympt<ims,  he  Ix^lieved  lie  was  well.  Threi*  or  four 
mouths  after  marriage  the  wife  had  a  sore,  evidently  a  chancre^  m  the 
lower  lip,  l;>eing  at  that  time  already  pregnant:  sh'e  took  Hxlide  of  potas- 
sium, and  her  liaby  was  l)orn  apparently  healthy,  but  at  the  age  of  otie 
month  had  a  syphilitic  eruption. 

The  se<'ond  child,  a  daughter,  the  subject  of  this  sketch,  was  Iwro   io 
Janniiry,  1887.     On  the  Ist  of  May  the  little  one,  u|>  to  tliat  time  hcaltUy. 
fell  from  a  heiglit  of  fifty  centimetres,  and  on  examination  aller  llie  fatH 
moved  all  her  limbs  sj>ontaneously.     The  3d  of  May  the  mother  found  ^^ 
did  not  move  the  left  leg.     The  following  day  the  left  arm  was  alin*'"^ 
witiiout   movcmeut,  and   the  niouth  was  defi»rmeil   when  she  crictl ;    *'**' 
child  did  not  ajtpear  to  suffer,  and  nursed  well.     Examimxl  on  the   ^^^ 
of  May,  it  was  imssible  to  recognize  the  following  condition.     The    **^" 
lower  limb  was  nrarly  inert.     Thei"ie:*  was  not  (xuiiplete  al^olition  of  mt>t**^"' 
it  wmild  be  mure  profK-r  to  call   it  part*sis  than  jiaralysis»  sinct*  the   l**** 
maiutaineil  itself  in  the  {losition  that  was  given  it,  but  ha<l  no  tendenC^*  **' 
rettirn  to  the  i>riginal  j>osition.     When  the  chihl  was  held  op  by  the  fin^** 
in  the  axilhe,  the  riglit  leg  was  animatf^l  liy  \^vy  active  mnvementis  ^**** 
the  left  leg  remained  motionless.     The  left;  arm  was  motionless,  tltuugl>  *    ■ 
riglit  was  ver\^  active.     When  cr\^ing,  there  was  marke<l  deviation  toW^*^ 
the  right.    The  orbicularis  was  intact,  and  tlie  pupils  showed  no  inc<jun**'-'^ 
No  (!o u trail u res  in  the  paralyzetl  limbs.     Sensiliility  intact. 


»  British  Medical  Jouraal,  June  18,  1887,  p.  1326  j  Bmilhwaite^s  Beti^pect,  Jgntf*^^* 
1BS8,  f).  37, 
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Mercurial  inunction  was  employed  upon  the  child,  and  to  the  nursing 

mother  two  grammes  of  iiRlide  of  potassitim  were  *j;ivei)  daily.    At  the  end 

of  aglit  flays  amelioration  was  manifest :  move  merits  bad  in  part  returned. 

FiAeeadaya  alYer,  it  was  impossible  to  tell  any  difterence  between  the  two 

1^ 

Any  pof^ible  doubt  as  to  the  hereditary  syi>liilis  was  removed  a  month 

later*    On  June  22  the  child  sliowcd  moi^t  papide^. 

The  author  stay??,  **  At  the  Ijegiuning  we  eould  not  be  ab.*?olutely  eeitain 
tluitthe  hemiplegia  was  due  to  syphilin.  The  undeoiable  j^yphilis  of  littlier 
aot]  mother  and  the  certain  heii^litary  iufeetion  of  the  elder  brother  spoke 
fur  it;  but  the  absence  uf  all  te^omeiitar}'  lesions  and  of  all  other  index 
^f  liercditar\"  syphilis,  tlie  j^ierikt  health  of  the  child,  and  the  rarity  of 
»I»tt'ilic  hemipl^ia  in  the  new-born,  left  us  in  doubt.  Hesitation  di,sii|)- 
peand  in  part  with  the  €*ffcet  of  treatment,  and  totally  witii  undeniably 
^'philitie  cutanei^us  lesions.'* 

0r.  Marfan  8[ieaks  of  an  arterial  lesion,  a  paiiial  obliteration,  as  the 
only  ex|>]anation  of  the  5vm[»t(ims. 

Dr.  J.  Hugblings  Jackstjn^  in  his  jiamphlet  on  **  Nervous  Diseases  in 
Jnhi»rite<l  Syphilis/'  gives  a  ease  of  a  girl  of  ten  years  under  his  eare  w^ith 
'**"niipli»gia  of  the  left  aide,     Tfie  pandysis  of  the  arm  was  eomjilete,  the 
*^^  v?as  so  weak  that  the  ehild  eould  not  make  an  approach  to  standing, 
^*^l  the  faee  deviatcnl  to  tlie  right.     Tlie  signs  of  congenital  syphilis  were 
tisfaetorjr.     Two  years  before,  she  was  said  to  have  had  8t,  Vitus's  dance. 
ht*  mother  wuis  quite  positive  that  the  movements  affected  only  the  left,  the 
^Mlj^*,jijently  panilyzt"<i,  side.     On  getting  out  of  bc<l  one  morning  nearly 
*^  ^^'«>  years  later,  she  fell,  and  eonid  not  stand  when  raised.     8he  was  put  to 
'I  again,  and  fjuiekly  afterwanls  she  sereaiUHl  and  went  into  a  fit,     8he 
imed  at  the  mouth  and  her  mouth  was  bloody,  and  the  tit  was  followed 
the  hemiplegia  ah*eady  described. 

This  case  is  particularly  interesting  beeause  of  the  pree<M:ling  chorea. 
few  other  c^ses  have  been    reportoJ  in  which   chorea  has  oceurred  in 
^"^  Jfchilitic  children,  but  the  relationship  of  cause  and  elleet  cannot  be  con- 
^^•red  e?^tablishe<J. 

Paraplegia  <le|iending  upon  inlieritefl  sypliilis  is  rare,  but  ditlers  in  no 

atial  particular  i'roni  the  [Kirjplegia  attending  acquired  syphilis. 

The  jttiralysis  may  l>e  the  result  of  spinal  lesions  that  manilest  them- 

^1  V€«  externally  and  tliat  affcf^t  the  vovd  only  s«?condariIy,  or  of  lesions  lliat 

^^^tLaick  the  c^n^fl  or  its  enveh^ix^H  tlirwtly.     Fournier  relates  a  ease  of  the 

^^^*'W  class  in  a  boy  of  seveu  years,  who  was  attackcxl  with  a  gradually  in- 

^*'^H8ing  (^laresis  of  the  leg^.     Fournier  found  the  reason  for  tliat  symptom 

l^^i    a  massive  swelling  of  several  dorsal  vertebne  which  cfinstitnted  a  sort 

^r  gibbosity.     The  specific  natui-e  of  that  bony  lesion  was  inferred  from 

'^^c?  iluriily  and  |>ersonal  antecwlents  of  the  child,  and  fnun  the  etH^xistence 

^f  other  manifestations  undtaibttKlly  syjihilitie,  and  notably  tibial  periostitis. 

^•faiincnt  by  iodine  produced  a  notable  diminution  in  the  size  of  the  spinal 
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tumor  and  eoineidc^utly  in  tlie  paralysii^,  hnt  thr  child  was  obliged  to  left ve 
Parb  pnimiiturcly,  and  its  niibs^'ijnrnt  history  is  unknown. 

Last'hkewitz  rektes  a  similar  case  oceiirriDg  in  an  herDcIito-syphili 
girl  of  thirtwn  yeai*s,  in  winch  a  hy|KTo?itrii?is  of  the  sct'ond  cervical  v'< 
t€»bra  gave  rise  to   piindvi^is  of  all   tour  limbic.     Ilceovcry  took   place 
two  months  nmler  a nti syphilitic  nuHliration, 

Of  the  seiH>nd  elaas,  Keyes  gives  a  case  of  a  boy  of  four  or  five  yea 
who  was  atfecte*!  with  complete  parajile^ia  on  two  separate  occasions,  thm 
attiu^k  baiting  only  iine  day  eueh  tiiiK%  and  who  hahitoally  suffered  from  Zm 
frerpient  desire  to  urinate,  especial ly  at  night.     He  had  headache,  and  '^v 
irrilable,  jml'id,  run  down,  dejix^ted,  and  miserable*     At  eight  years  of  a^pe 
he  had  had  no  n4uni  of  his  nervous  symptoms. 

The  rt  latiouship  l>etween  syphilis  and  disease  of  the  cord  i^  still  a  ftnb- 
ject  of  grave  discnssi<in,  and  but  few  attempts  have  Im^u  made  to  establish 
a  connot:tion  between  disease  of  tlic  cord  and  hereditary  syphilis,  Rcmak 
drew  attention  in  1885  to  a  possible  e<mnection  between  tabes  in  childrr^n 
and  syphilitic  hert^lity,*  His  first  case  was  tliat  of  a  twelve-year-old  ^irl 
whose  symptoms  consisted  in  a  gii*dle-like  constriction,  lancinating  paitis, 
paj^iesthesia  with  a  reduction  of  the  sensati^m  nf  taste,  absence  of  the 
reflexes,  ataxia  and  gastric  crises,  one-sided  ptosis  and  double  \nsioQ,  aodt 
later,  atrojjliy  of  the  optic  nerve* 

Aflectioiis  id'  the  |Xii|)heral  nerves  in  consequence  of  hereditary  ^yphilt* 
are  frecpient,  and  have  lx>en  particularly  noticed  in  the  cerebral  nerves^  but 
usually  in  (Hjojunetion  with  other  symptoms.  AtiMphy  of  the  optie  aort 
auditory  nerves  is  prc>balily  niit  lumstially  to  be  I'cferred  to  this  cause.  I 

Dr,   Hughlings  Jackson,  in   iiis  |>ampblet   rm  "  Nervous   Dbeaaes     *" 
Inherited  Sypliili^;-  pultlisluH.!  in  1868,  said  that  he  had  sei^n  but  one  c*»^ 
of  marketl  nervous  symptoms  (except  convulsions)  in  an  infant  who  at    ^-^^— 
same  time  showed  signs  of  syphilis.     In  this  case,  seen  in  Mr,  Hiitdiin»c>«^^^B 
pra(iiee,  thei^  was  spasm  of  the  mimJes  supplied  by  the  ^lortio  dum,  £^^ 
parajdcgia, 

A  peculiar  form  of  |)amlysis  has  been  occasionally  met  witli,  aftecC-^  *? 
the  anterior  branches  of  the  bmchial  plexus  and  causing  more  or  leas  o^^^^^B 
plcte  motor  paralysis  of  the  upper  extremities,  the  sensibility*  and  tem|>^?*^^^ 
tiire  remainini'  normak     In   two  cases  of  this  affection  noted  bv  Hei^^-'^^^^ 
the  upjjer  extremities  were  almost  oompletely  jmralyzed,  the  flexor  iiiii»^^* 
of  the   fingei^  alone   retaining  a  slight   tmce  of  eonrractility.      Signs  ^ 

syphilis  were  pn\S€*nt,  and  the  jiai^lysis  s<:>oo  disapjw'ai'cd  under  the  inflncr**"** 
of  s|K?cific  treatment.     In  connection  with  some  of  these  cases  a  peeu 
tw^isti ng  of  the  heiid  l>aekward  has  bcK-n  mentioned* 

Paralysis  of  the  ocular  muscles  is  very  common  among  nervons  ,,«  . 

feetations  of  acquired  syphilis.     In  congenital  syphilis  it  has  been  reppr**^^*^ 
but  rarely. 
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There  is  a  report  of  a  case  l>y  Mr.  Nettleship/  tn  whiVli  the  patient,  a 

^i  ml  of  fourteen,  Imd  jiartial  tiunil)Ufi5S  uf  the  riglit  tbreheacl,  dieek,  and  side 

of  the  nose,  aud  of  the  eyelid,  conjunetivii,  and  oornea*     She  et>uld  feel,  but 

l«!s3.$  distiuctly  than  on  the  other  side.     The   nntiihiiesa  appejirwi  greatest 

on  the  eyeball  itself.     There  was  eomplete  paralysis  of  the  external  and 

s*i|ierior  recti p  ami  paresis  of  the  inferior  and  internal   recti  and  levator 

l^a^IpbrBP :  the  superior  oljltque  was  probably  |>iiraly/xM:b     In  this  patient 

tHt'  kther  w:is  known  to  have  had  syphilis  before  the  ehild^s  birth,  and 

tlic  evidence  of  syphilis  in  the  ebild  herself  was  satisfactory. 

Mr.  J.  B.  Lawford  reports  two  c-as^^s  uf  |)aralysis  of  the  ocular  muscles 
in  congenital  syphilis  in  the  London  OjJdhaiinic  Itevicw  fur  1890,  page 
i^S,  The-se  eases  had  both  reached  adult  lite.  In  one  t-ase,  at  least,  the 
pamlysis  was  probably  due  to  peripheral  nerve-disease.  In  looking  for 
t^tfiNmled  <;ases  througli  a  large  anioimt  of  literature  Mr,  Lawford  lias  fotind 
only  thi-ee  cu-^es.  The  first  is  one  rt»t*oixled  by  Von  Oraefe :  a  child  agetl 
t.i«fo  yeare  had  pamlysis  of  all  the  branches  of  the  left  thiixl  ner\'e;  the 
rigitt  eye  had  also  br*jn  lost  from  sy|>hilitic  iritis.  At  the  post-mortem 
exajninatiou  there  were  foinul  j^ross  changes  in  the  intnicninial  purtion  of 
"It"  third  nerve,  described  as  a  gunmiatoos  interstitial  neuritis  and  perineu- 
Htis,  The  second  ease  was  tliat  of  Mr.  Nettlcshi|i,  already  mentioned  ;  aud 
^<?  third  is  eontainetl  in  Hutchinson's  hook  on  syphilis,  and  is  that  of  a 
**<y*  aged  sixteen,  who  liad  partial  bilateral  npbthahnoplegia  externa,  and, 
***  addition,  complete  atrophy  of  the  optic  nerves. 

Pt^>i^is  and  dtnible  vision  were  symptoms  in  the  ease  of  Reraak  just 
**^^*aifioned. 

Idiocy  does  not  seem  to  be  a  frequent  rcsidt  of  syphilis,  according  to 

*^*Iand,  in   his  ^*  Idiocy  aud   ImlHX'ibty,'*  though  lie  has  met  with  a  few 

l*4:iarent  instances  of  the  kind.^     Such  eiLses  are  nire^  according  to  Fonr- 

^"^'^^r,  bettiusc  the  eerebral  lesions  which  result  in  such  a  loss  of  intellect  are 

^•Jally  fatal  ;   but,  though  rare,  they  are  nevertheless  well  antheuticated, 

^-•tirnier  has  himsc^lf  met  with  five  cases. 

Syphilis  leads  more  oflen  to  juvenile  dementia  after  iufaney  than  to 
**^genital  c*erebml  deficiency.     In  an  extremely  valuable  article  on  this 
'tjjject  in  Brain  for  1883,  Dr.  Judsun  S.  Bury  concltules  that  heiTditary 
^^1:»hiUs  IS  a  more  fretpu-^nt  factor  in  the  production  of  mental  disturbance 
Ui  hsB  hitherto  l)ec*n  i*ecognized,  and  that  congenital  deficiency  of  mind 
►  ra  inherited  sypfiilis  is  probably  rarer  than  mental   fiiihire  e(Uiiing  on  in 
^  "*^  ildhxHid,     He  thinks  it  is  (piestionablc   whether  juvenile  dementia  and 
inity  have  been  properly  separated  by  writcm  on  insanity. 
In  the  matter  of  diagnosis,  it  must  lie  remembered   that  there  are  no 
'^uptoms  pathognomonic  of  syphilis  of  the  nervous  system.     The  same 


'TninMctions  of  the  Patbologicftl  Society  of  London,  1881,  YoL  xzzii. 
•See  «l*o  Fletcher  Beacbt  Ctt»es  of  Idiocy  nnd  Imbecility  due  to  Inbenied  Syphilia, 
i  Journal  of  Insunityt  Januaiy)  1686. 
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general  prineiples  hold  good  in  nervous  symptoms  in  hereditarj'  syphilis    a:s 
in  acquired.     Disorderly  grouping  of  symptoms  and  the  coexistence  of  fc?^'V- 
eral  foci  of  disease — that  is,  the  simultaneous  affection  of  several  points    ^>f 
the  nervous  system  at  the  same  time — are  circumstances  that  should  awalw  oi\ 
suspicion.     It  is  the  antecedent  history  of  the  })atientT  and  of  the  fan^  i  11  v 
that  should  then  be  considered.     If  there  is  a  reasonable  suspicion  of  ^  ^  -^^ 
disease,  the  child  should  be  given  the  benefit  of  the  doubt  and  be  put  u|  '»<:rfeQ 
specific  treatment.     The  iodide  of  }K)tassium  may  be  given  in  n*lati\-^*  'j^ 
large  doses  to  quite  young  children  without  harm.     It  is  j>articularly  ii^^  ^j. 
cated  in  nervous  syphilis,  where  it  shows  its  greatest  influence.     It  s1k»\^  ij 
be  used  first  and  freely.     Mercury  may  well  be  added ;  but  the  relat:  i  -^.^ 
value  of  these  two  drugs  is,  in  nervous  disease,  the  reverse  of  that  in  ot_l  -^  ^ 
and  more  common  forms  of  congenital  syphilis. 


TOXIC  AFFECTIONS  FROM  ARSENIC  AND  LEAD. 


By  J.  J.  PUTXAM,  i\LD. 


AKSENICAL  POISONING. 

DEFINITION. 

It  18  the  intention  of  Uiis  (mper  to  ileal  mainly  with  the  siiliject  of 

**riuiie  ari>eni(nl  poisoning,  er>[H^eially  as  arising  IVuiii  those  causes  to  whieh 

^•Mren  are  liable  to  be  exposed,  such  as  the  use  of  ai^senic  as  a  niedieiue, 

^**«1  for  thepnrpiise  of  coloring  pa[iers  aud  fabrics.    Acute  arsenical  poisou- 

'**l^  will  l:)e  deH(M'lbt?il  only  so  far  as  it  i.s  iieecssary  to  give  oompletenesn  to 

*^*^  general  clinical  picture,  and  for  the  sake  of  calling  atteutiou  to  certaiQ 

^^^^•^tters  of  pathologii-al  interest. 


ETIOLOGY. 

^^^^^      Sources  of  Poisonino,  and  Relative  Poisonousness  op  the 

*l=*FEREXT  Arj^knical   PnEPAHATloNs. — ^Thc  sourccs   of  poisoninof  to 

*^ich  children  are  mainly  exposed^ — not  to  Bpeak  of  intentional  poinHUUg 

^^        ^-re,  for  the  acute  fc>rmSj  the  mixtures  uroiI  to  destroy  vermin  (such  aa 

*^ttori^rh  on  Rats/*  **  Paris  (m»en,"   •^Germiui  Fly-Pa|>er,"  and  ^^iutfalo 

^''— '^*^rpn*M<jtli  Annihilatur"),  against  the  manufacture  and  sale  of  which  our 

^•^^^'g  afford  us  inadequate  protectiou  ;  for  the  more  chronic  forms,  the  in- 

^^^*-itlou9  use?  of  arsenic  as  a  mj^lieine,  and,  alx*ve  all,  many  of  the  [lignienta 

^'•^ri, ployed  ill  cohering  articles  of  dcimestie  use,  and  certain  glazes.     Of  some 

^^*      these  pigments  ai^enic  is  a  fixeil  compt)nent  ;  while  it  is  usetl  in  the  maii- 

*-*Cii<ture  only  of  others,  and  can  be  removed  from  them  by  a  pmjier  ]>nrifi- 

^^^^-^iim,  which,  of  course,  somewhat  inereascs  the  cost  ^  of  tln^  j)roduct.     Of 

^«<?  Intter  class  ait*  many  (»f  tlie  aniline  dyes  ;  and  tfiis  may  snfliee  to  call  to 

^***ikI  the  general  fact  that  numerous  colors  besides  green  are  to  be  snspeet^ed. 

The  folli>wing  list,  eondensetl  from  those*  given  in  the  papers  of  Dr. 

*9txU%  Hogg,*  and  the  re|»<jrts  by  tlie  C'unmiittee  of  the  Englisli  National 

*^*^Jth  Society,^  and  by  Dmper*  and  Wood,  will   indicate  the  rauf^e  of 

^ixiiorials  ixjntaining  arsenit^  which  niiglit  be  sources  of  danger  to  children  : 

'n*  colored  impers,  both  in  shcM'ts  and  as  used  for  covering  or  making 

^*^<!«,  toys,  and  confectionery,  lamp-shadts,  labels,  books  ;  artificial  flowera 

""HI  loaves;  wax  ornaments  ;  clothing,  aud  curtains  priotetl  or  wo%^en  ;  fur- 

69H 


«;uu 


ARSENICAL   POISONING. 


nitiire-covrring    (|ii*ramljtilatoi*s) ;    eolmx*d   toys  j   oil-ojlui^   fur  (leconti>** 
purpj.sas;  japniiucti  iromls  ;  Veootiaii  aud  uthvr  bliiirb  ;  lincD  glaze  (tURrl^V 
aud  glaze<J  |m{RM*  cr^llai^s ;  Hliuiu  1  and  ealitxi  shirts  ;  the  liiiiug*  of  bu*-^^* 
coat-skt^vts,  and  fiat.s  j  coIufcmJ  dialk  ;  stiK^kiiigs  ;  and  foulard  esiaibrk 

Gnt-'U   tarlatan   contains   cnnrnimis   (|nantities   of  ai*seuic,  aj)|iluil       ^' 
Iwjsely  that  it  readily  flies  o\l\  anil  lK»tli  vvorkorgi  and  waivers  of  tliis  fab^^^ 
have  fre<]n**ntly  been  a<'tnally  p^iisoneil,     TLib  material,  titougli  now  nin^  -  ^y 
made  into  dres??es,  is  still  largely  nst»d  for  de*^^omtive  and  other  |nir|Mi?ii?s. 

A  rea?nt  investigation  in  England,  by  A,  W.  Stoker/  sbuws  dial  i^^if 
danger  from  tliesi*  varioiLs  sourees  is  not  a  matter  of  tlie  past.  Tbe  extmi^s^-al 
use  of  arsenie  on  raw  snrtaees,  and  even  on  the  soond  skin,  wbetlier  in  tl 
form  of  powder  {^ceinfru^  Violet-powder  Cases),  germieide  washes,  or  oia 
meats,  may  give  rise  to  poisoning,  8ome  uf  the  papers  u«ed  fur  kindergnrt«f 
ptn'pjses  (especially  the  glaiseil  green  aud  rtnl)  contain  vtry  \avge  4aanLiti< 
so  tliat  a  jiieee  a  few  incht^s  sqnare  might,  if  eliewed  or  suekoil,  ean^  seri(*i 
or  even  fatal  poiscining,  and  such  residls  have  followed  the  sucking  of  waL  V 
j>aper  or,  in  one  etuse,  of  a  green  band  surroiniding  a  pa4*kage  of  euvei<i|)*^^ 

With  regani  to  the  vexiHl  snlyect  of  wall-paper  and  i.tirpet  jwuHHiin  j^*, 
however  mneh  oveimtetl  tlie  danger  fmiu  these  s^jurces  may  be  tlwjt^Mat 
to  have  l>et*n,  no  candid  ]M'rson  tun  thoi'ongbly  study  the  evidence  witli('m.jf 
iKvoining  couvinctHl  tliat  tbe  danger  exists.     The  ai^ji'uic  occni-s  not  onlv    in 
the  pigment  of  tbe  paper,  bnt  Bc»metimes  also  in  the  paste  or  si«njf  wi %Ji 
which  the  pigment  or  the  j>a|>er  is  attacheth*     In  s^nne  cas**,  c^jMi'lal  Iv 
with  pa]>ers  of  an  older  date,  but  still  largely  on  our  walls,  as  much  as  fortir 
UY  fifty  grains  of  arsenic  have  been  found  to  the  a(]t]are  foot  of  pajK-T.t    ^'^' 
are  not,  however,  as  yet  in  jiosition  to  ass<Tt  ho^v  mncb  ai^»nie  a  papi-f 
must  Cf*ntain  Ix^fore  it  is  to  be*  [n^inoanced  dangcriius.     This  rpK^tion  can 
l>e  answeiTxl  by  extend<*d  cUnica!  oKservations  alone,  and  it  is  nlittuly  *^''' 
tain  that  various  conditions  not  fnlly  understood  may  make  a  iiu}>er  ih^' 
gerouR  wbieh  would  liave  been  ibought  harmless. 

The  greatest  danger  of  piasouing  from  tliis  eaas*.'  is  doiditli^ss  from   ^ 
dust  blown  off  by  currents  of  air,  or  detached  by  the  brnsh  or  cloth,  \**U'*^* 
settles  on  tiie  flfH>r,  or  cai  btxiks  and  furniture,  thence  to  bt»  wafb^l  off  O-^'**^ 
in  small  or  large  quantities.      Besides  tliis  s^uirec,  however,  the  factj*     *** 
poisoning  seems  to  occur  sonietimes  from  an  arsenical  [rnper  over  whiel»  ^f' 
other,  five  from  arsenic,  has  Ik^cu  laid,  and  that  beat  antl  nioistun*  fuvi.*** 
Occurrene<',  suggest  that  some  volatile  tMjm|Hjuud  of  arsenic  may  In?  fi>rC»* 

Toxic  Dose. — Tin*  maximal  tlierai>cutic  dose  of  arscuious   »cicl 
adults  is  usually  phit^'d  at  from   five  to  eight   niillignimmt^  (from    ^^ 
tweltlh  to  one-eighth  uf  E  gmin,  equivalent  to  from  teu  to  fifttvii  misi' 


\\s> 


♦  A  emfl!l,  and  pn»Wbly  msi)i^ni6uflrit,  arimunt  uf  tkrsenio  U  snid  t>  *x>mc  (h>tf' 
imprjrtttl  hi<l<>,  j>T<**t*rvcd  with  nrsenic,  fr<iMi  which  the  glu#-%i»e  is  6oni«time«  aimic 

f  A  CJiFe  has  rwfntJy  (Mine  t*»  the  wnt<"p'8  notice  where  almost  all  the  p*pm  •'-^ 
pfttient'f  hoiiE^,  flftieen  in  nurnbHr,  which  ha<i  been  put  tm  by  one  of  ^«  bsi  <Uaiiii^ 
Boatrjn  twi'nty  years  ago,  coTitaimiKl  anKmie^  and  most  of  tht'in  iu  large  aino^ai|ii» 
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solutioii).  Much  larger  doses  ai-e  occasionally  taken  ailer 
bubituatioti,  and  tbe  arjieiiic-eatere  of  Styria,  it  is  said,  l>ec<L»me 
Glioses  of  twelve  or  eveu  twenty  ccnti^iitiuiiics. 
I  of  six  oentigi-ammcs  (niic  f^rain)  an'  liable  to  cause  alarming 
il,  and  fnmi  twelve  to  eigliti-eii  criitinrraninies  (from  two  to  thnx" 
^  eaii&^e  dwith  (Taylor  and  others ),  though  the  fatal  result  ocHusi<>n- 
Ito  oiN'ur  ailer  enormous  doses,  Imth  of  arst*iiic  iu  sul)i>tanee  and 
lilt  ions  of  its  salts. 

iten  differ  less  fmra  adotts  iu  theii'  sustx^ptibility  to  arscuie  than  in 
jRny  other  jKnisuns, 

f  of  t<*ii  and  even  twenty  minims  of  F«jwler^s  suhition  two  or  tliree 
ly  are  sometime??  reachal  in  the  treatment  of  chorea,  hut  the  jiaticnts 
kwat<-*hiug  while  taking  them,  Taylor^  reiwu^ts  a  trasi?  where  a 
fexteen  months  w^as  given  alKuit  one-tliird  uf  a  grain  of  ars<'uious 
llution,  and  iTcttvered  after  prolonged  vomiting.  The  same  writer^ 
oiially  consnlttnl  with  regard  to  tlii-ee  bnndred  and  forty  ehildi'eu 
iiistrial  school  who  were  acf*iden tally  jK^isouwl  in  cons(^|ncnee  of 
jon  of  milk  witli  water  from  a  Injiler  euntaiuiug  a  quantity  nf 
|cleansing  fluid.  Each  child  was  helievetl  to  have  taken  the  wjUiv- 
ibout  one  grain  of  nrscnious  acid,  yet  all  nxNiveretl  aflcr  one  or 
£8.  Iu  cases  of  wall-i>a|>er  p^Jis^lni  ng,  niorcover,  af  let  ling  a  whole 
I  is  by  no  means  always  the  children  who  suffer  most.  Ctiildren 
Btly,  however,  as  ivgai-ds  their  sus«rptibility,  and  occasional ly  show 
mptuDJs  of  poisoning  from  a  dus*?  as  small  as  two  minims,  per- 
il less.  I  have  cited  tn  another  place*  a  number  of  instances  to 
i|  even  small  dascs  are  not  without  danger,  and  that  apparent 
on  is  not  a  perfect  safeguard.* 


k  PATHOLOGY. 

lie  Is  a  j>oi9on  to  all  torms  of  animal  life,  with  the  uncxj>lained  ex- 
f  certain  bacteria  and  h>w  fungous  growths.    The  changes  wliich  it 
I  the  human  bxly  are  |jart!y  due  to  its  local  action,  partly  secondary 
Icuis  in  the  hlorKl  and  nervous  system  and  other  oi'gaus, 
(Ugh  not  regarded  as  a  corrosive  agent,  it  is  a  powerful  h>cal  irri- 
mav  eveutuallv  i^ausc  the  destructitm  of  the  mucous  membranes, 
rapidly,  of  the  skin,  when  applied  in  solution  or  even  in  sub- 
important  to  note  that  many,  though  not  all,  of  its  ItH-al  eflTects 
jumble  those  which  it  excites  in  the  same  parts  after  absor(>ti(UK 
lerefore  Ix*  profitable  to  CM>nsider  in  conjnuction  these  two  nKxles 
1,  noting  the  ditlerenaes  between  them  when  nefN^ssary. 
PBCt  action  of  ai*sc»nic  on  the  skin  varies  greatly,  according  to  tlie 


)  the  pendants  of  Styriii  ftri*  mid  t>  full  victim!*  ocea.**ionftlly  to  their  habit.     See 
fportad  in  tht*  Dublin  Ciuttrt»nly  Journiil,  vul.  xxxvl  p.  474. 
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prcjiaration,  its  coBf^ontratioti,  and  the  lerijjth  of  oxpogiircj  as  well  a*  tott*^ 
susceptibility  of  llie  patient  ami  tlie  peculiarities  of  hie  reaction,  the  latter  fa*^ 
tors  being  c]e|)endent  in  part  njion  age  and  ainstitntion.     In  general,  it  im^^ 
l>e  sjiid  that  theai'seniriil  eniiUionH  eover  a  larg<^  range  of  inflaniinatorvnt^^' 
ditirHis  and  tyiiit^al  dermattjs<'8.     Tliese  ea.ses  are  t»ften  difficult  of  diagn(*t~      •*- 
Thus,  Dr.  J,  C.  White*  re|x>rt9  the  tase  of  an  infant  with  ojtteneive  an^^ai 
seveix?  iKipular  et^zenia,  with  excoriatiuu  of  the  fare  and  scalp,  and  inti-^K^r- 
trigo  of  various  jjarts  of  the  bmly,  ai>|KUH'jitly  due  to  ai'senical  walU^jaiier 

A  eutaneou»  aift>t!tion  whidt  ocea^ionally  n^sidts  from  aree'nie  when  give a 

for  a  long  time  is  lierpes  zoster,  swn  by  Bokai*  in  three  outof  f»ne  huDdrc""  ^4 
and  thirteen  cn-se^i  of  child n;*n,  all  tix^tc^l  in  a  similar  manm*r  for  ehoR'^^sa, 
This  small  numlier  might  well  Ije  due  to  coincidence,  but  other  praclitioDe^Bni 
have  matle  tlie  same  observation/"  and  the  writer  has  n*eently  saeeii  i^^a 
ap])aiT'ntly  similar  ease  in  an  old  woman.  It  is  possilih^  that  in  such  inf^^m 
the  arsenic  acts  by  rausiug  localize*!  neuritis,  as  it  is  known  sometiint*  ^Ko 
do,  and  that  the  herpes  is  a  secimdary  result. 

AnotluT  intenxsting  effet^t  is  a  geucral  Ijronzing  of  the  skin,  sinnilatin^f ' 
the  appearauw  seen  in  A ddr son *s  disease,  and  lasting  for  a  numWr  of  wir^ai 
after  the  cessiition  of  treatment/' 

An  important  serit^  of  eases  illust rating  the  hx-al  and  general  eflTt-etj^c:*/ 
ammic  ai>|)liL\l  in  snbstanee  to  the  skin  of  young  infants  are  the  **  viole-t- 
powder"  eases  Reported  by  W,  H,  Power  and  by  several  gentlemen  who  k^ 
observed  the  patients. ^^  Of  the  twenty-nine  cases  reported,  thirteen  won 
fatal.  Tlie  powder  ecnitaim:xl  about  thirty-eight  per  cent,  of  arsenic, aiad 
was  dnst^xl  on  repeatedly  for  toilet  pnrixises.  The  skin  became  iutcii?€?Iy 
eougestetlj  and  in  s^jme  iustanet^  dark-eolored  and  brawny.  Aente  iaflaoa* 
raatory  lYiictiou  and  slougliiug  soon  set  in  in  some  of  the  cases. 

Arsenic  is  liable  to  lie  ai>sorb(\l  through  the  skin,  esptn^'ially  from  abnifl«J 
surfaces;  and  severe  geneml  symptoms  and  even  dmth  have  nsidtinljii  xhf 
case  of  childi*eu,  fr(»m  ointments  and  washes,  and  even  from  elotjiing,  <i*<J> 
as  stockings,  rolore<l  with  arsenical  ingments/^^ 

It  is  still  mom  true  of  the  changes  set  np  by  arsenic  in  the  mucous  mem* 
bmne?^,  than  of  thosi*  excited  in  the  skin,  that  they  may  ootuir  indopentkii^l^ 
of  the  liK-al  action  of  the  pois<)n. 

These  changes  in  the  stomach  and  intestines  have  lx*en  the  subject  « 
much  study.  They  may  be  entiirly  absent  even  in  acute  cast's  of  jxtiRini*!? 
where  ai*senic  has  \m-n  swalhjwcxh  When  present,  they  tH^msist  r^a^^-utial  ^h 
as  ix^gards  gross  apjx-amnccs,  in  cec^hymosos,  or  larger  and  smaller  hem*^'^ 
rhagcs,  and  nloerations.  Altliongh  this  is  often  given  the  name  of  hef»^-^ 
rhagic  gastritis,  the  signs  of  true  acute  iullammation  are  usnallv  wanli*^' 
Under  tlie  microsco|>e,  iatty  degeMenitinn  of  the  gland-i^'lls  is  found,  f*-*** 
this  sometimes  ticeurs  with  great  rapidity,  as  in  a  case  desK^rilH-d  bj*  \  ^^' 
chow,"  where  the  patient  died  within  a  few  houm  after  swallowmg  a  Ift^*^ 
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vrtUi  siticickl  intent       Analogous  ehanges  twciir  io  the  conjnnctiva, 
ath,  pliarviix,  an*l  minis. 
All  inten-sting  urtiek*  on  the  **  Aiiatomiail  Appearances  resulting  fmm 
^A.C7«ite  PoisontDg  by  Arsenic*^  has  Iw^en  ixn^ently  pnblished  by  Dr.  F.  W. 
I>rmper/*  of  Boston. 

After  abtioi'ption,  no  matter  from  what  siirtaee,  ai^^^nic  distributes  itst^lf 

^Imruugb  the  body,  and,  if  in  miftielent  qnantity,  sets  up  degenerative  ehanges 

iwi   the  kidneys,  liver,  Krait  and  t)tlier  rauscfe,  in  w'lrious  other  orgaas,  in  the 

l^ones,  ami  in  the  blood,  analoirou8  to  those  found  in  the  ^-^trie  glands^  l)e- 

j^iclci  eausinu;  eeehynioses  in  the  perit-anlium,  endiH-ardium,  and  elst^where. 

Tlicse  changes,  tiigether  with  those  induced  by  phutj^pliornj*,  the  action  of 

'%%'liich  U  similar  to  that  of  arst^nic  in  thi.^  as  in  several  other  n^si>erts,  have 

«^*cTiitly  been  studitil  with  t»7ij>i*tial  eare  In-  Ziegler  and  Ab<^»lonsky/*^  fur  the 

li^o-er  and  kidney  in  iwirtieular,  and  iueidentally  also  for  the  museles.      The 

ai«*ti<>n  of  arsenic  and  tliat  fif  |)hoi?phorus  were  fonnd  to  l>e  simihir^  but  that 

of  aim^nie  was  the  le??8  intense. 

The  first  aetion  of  both  is  found  to  be  on  the  gland-celk,  c«auHing  degt*n- 
c*mtion,  usually  dt^i'rilM^I  aj^  fatty,  but  more  j^trictly  a  progressive  granular 
l*c*ero!iis,  formation  of  vacmdes,  neero^is,  and  destruetion.     Next  the  epit he- 
ll tun  of  tile  gall-dui'ts  and  endothelium  of  tlie  vessels,  cspeeially  the  eapil- 
ln^ri^^,  and  finally  the  eonntxtive-tisstie  wlls,  bceonie  involved*     The  nnelei 
of*  (III'  liver-cells  divide  and  niulti[>ly,  and  even  a  slight  degree  of  fatty  de- 
^^iiemtion  dr>es  not  st*(>ni  to  ju*(n'ent  this  eliange.     This  prr>cess  of  new  for- 
ii-kation  deems  to  be  due  to  the  dii'ert  iietion  of  the  ai*senie  after  jjenetrating 
*  Hp  eelk.     The  changes,  both  in  those  oi'gans  and  in  the  muscles,  occur 
i  ri  ffM.i. 

Ilia  ittifK)rtant  io  note  that  tlie  term  **  degeneration**  does  not  strietly 
^I'ply  to  the  whole  of  the  pn>eess  observed  in  thes<»  ex|K'rinients,  but  that 
^*^  active  cell-division  goes  un,  within  tlie  ] parenchyma  iif  the  organs  as  well 
ill  the  comiective  tissue.  It  may  l>e  tliat  the  influem^*  which  lesuls  to 
''^  change  is  in  some  way  relate<I  to  the  iherajieutic  aetic»n  of  ai*seuic  and 


t:* 


'^**'A4!rphoru**. 

The  careful  ex|)eriment8  of  Vrijens^^  (Anistenlam)  in  1881  make  it  prab- 

^'t?  that  no  de|}artment  of  the  nervous  system  is  exempt  fmm  the  influence 

iJie  pois^on,  thongli  not  all  mv  tHpially  involve*!*     The  hemorrhages  so 

ly  found  are  thought  to   rotult   in   [wirt  from  paralysis  of  the  vasin 

nerves,  hi  jmrt  from  the  changers  in  the  constitution  of  the  IjhHKl 

veieeld. 

The  prolmbility  is  that  the  jjaralytie  and  sensory  disonlei-s  of  the  Iiml)B 
due  to  multiple  neuritis.     This  view  was  first  suggested  by  Jaeschka  in 
^2 J"  and  has  since  then  lxH?n  eonfirmc^l  **  by  anatomical  as  well  as  clinical 
i  denn*. 
To  what  extent  the  oentml  nervous  system  is  i^ponsible  for  these  paral- 
^    **ci4  i«  «till  uncertain.     Changes  in  the  spinal  ct»nl,  jK'rhaps  even  etiologi- 
L  iK'  nf^tccfdent  to  the  neuritis,  might  \iv  antiripateil  in  the  case  Ixjth  of 
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lead  and  of  ai-sooir,  and  in  fact  Po|h>w  ^  in  1882  described  mifli  clianj^n*. 
] >(itibt  nas  aftenvaixl.s  expru^sixl  as  to  tlie  validity  of  Im  oljeerxationa,  Iki 
tlieir  author  has  iTcinitly  **  iTaffirnicd  his  opinion,  sii)>porting  it  by  an  aonmn^ 
of  the  exa!niimti<>n  of  tlie  s^pinal  rord  from  a  disc*  of  acute  arwniral  p<M«>rB' 
inji^.  Tlie  niattur  ainiiot  Jis  yet  he  ix^gardcHl  jis  detiiiitely  settled,  but  it  Itfi^J 
Ix^n  sliown  that  arsenic  iiijet^ted  subciitaneoiisly  h  quite  capable  of  cWruv"^- 
iii<4  tiie  adjaeent  nerv*>«,  independetitly  uf  any  ehaiige  in  the  iier\T-<yDtiT^a^. 
Ina-sameh,  however,  as  some  ol'  the  ras>es  of  mnsetdar  atroj»hy  of  afwnii^^^l 
Rs  well  as  of  mttirnine  origin  are  piM*manently  inenrable,  it  it*  highly  proLz*- 
able,  judi^^in^  from  what  we  know  of  the  repamtive  |H>wer  of  the  jieripheias^l 
nerves,  that  the  *xMitraI  nervous  sys^tem  is  sometimes  seriously  aftc'ctod. 

The  o<X'asional  oei*unTn<'e  of  profound  amemiu  would  secau  tu  inJira^^i' 
tliat  the  dam^e  is  sometimes  done  to  the  blood-uiaking  oi^nfl*  Arsemc  m» 
sometimes  fjund  in  the  Iwaies,  and  in  one  ease,  ivportcJ  under  Klimimtic^rs, 
traces  were  found  in  tlie  l>ones  many  months  after  ee^siition  of  the  exposnr^ie. 
In  this  case  the  arsenic  had  been  ustd  as  a  nKxliehie  for  a  long  time  aad  i  m 
small  dos(^. 

Aecording  to  Filehne,^  the  erosions  seen  in  the  stomach  ai*e  protmhiy  dc:^ 
due  to  the  direc*t  atiion  of  the  ai"senic,  unless  where  it  Is  present  to  siL^-  I 
Htani\%  but  to  the  jM^ptouie  digestion  for  whieh  the  degenerative  ehan^^  i  *i 
the  gastric  glands  pre)Kire  the  way.  He  found  that  if  the  stuniach  w'^^^ 
kept  stea<lily  alkaline  by  magnesia*  or  carefully  fi-eetl  from  acid  by  freqm«^t 
washings  these  changes  di<l  not  oeiu'ur, 

Diigiel^  has  reeently  shown  the  important  fact  that  arsenic  and  itJJ.'ol  "^^ 
form  eheuiical  compi»unds  with  the  albuminoid  tissues  (gelatinous  siilstan^^'^ 
when  heat<^l  with  egg  albumen),  although  this  is  contrary  to  what  lias  lit^^^n 
nni  versiil  ly  bel  ie ved* 

The  aiiatoniit-al  changes  observed  in  the  case  of  children  are,  far  tfc-  ^'' 
most  jMiit,  the  sjime  as  those  seen  in  adults.  Cohn  has,  however,  foiitz  ^^1 
o^lcma  t>f  the  brain  in  a  child  of  live  yenr^  who  dittl  from  acute  jwisoiiii*^  i^t 
and  BUsjK'ctai  tlie  siime  condition  in  the  case  of  another  jiatient  whosi>  svni 
toms  WQiv  of  similar  character,  but  who  eventually  i\HX)vered, 


ELIMINATION. 

Arsenic  is  found  in  all,  or  almost  all^  the  seiTetions  and  excnption»  of  Is 
IkkIv,  especially  the  l>ile,  the  faeces,  and  the  urine. 

The  st^crelion  most  important  for  prcst-nt  consideratinn  is  the 
Rrouaixlel  and  Puuehet^*  gave  Fowler *s  solution,  in  the  di»sc  of  fmtnti 
to  twelve  drops,  to  uni*sing  motliers,  without  nnidt^^sant  result^  but  fiwB 
in  the  eiis*»  of  one  woman»  who  tmik  the  maximal  d«ise  <lttily  for  six  J»y 
one  miUigmiiime  of  ai-senic  in  cacli  one  hundred  grammes  of  milk,  fc 
tjeri  •riili  animals  gave  similar  results.     The  yonng  iu  many 

Wiic  was  fimnd  in  their  tissues.     Tlie  same  writers  cite  tlie  f^ 

A  man  was  aixnised  of  an  attempt  to  jMiison  his  wife  wil 

(L    TIio  woman  lived,  but  her  nursing  child  of  two  rnoott 
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I  ftfler  forty-oiji^ht  houn?.  Tlir  whule  IxHlvt  weighing  two  kilogram mt^i^j 
^nmi^  armly2e(i  iW  ursr^nif,  arjcl  five  nulligninunes  were  foiincL 

On  the  other  hand,  Ewald^  nmkl  ikjI  find  ursi-niL'  In  tliirty  gnimme.s  »>f 
^h^  milk  of  a  woman  who  had  bet-n  taking  thirty  drops  of  Fowler's  solution 
d».i  ly  for  four  days. 

The  time  uanally  eoiLsidered  siiflirient  for  the  eumj»let4?  eliminatirm  of 

«fcj-^»rtiic  19  from  twelve  to  twenty  dtiys,  but  exceptionally  it  is  ibiind  in  the 

11  rine  after  five  or  six  wet^ks.      Gibh^  reports  a  eastr,  however,  where  tnu^es 

^^rc-rp  fouml  in  the  liver  and  Ix>ik^  of  a  tinialo  patient  f^ix  months  afler  ees- 

^ rat  ion  of  a  long  eourse  of  int^licinal  treiitnient  whieh  had  led  to  her  death. 

1 1:1  flome  of  the  wall-paper  eases  it  has  been  fonnd  as  late  as  seven  or  nine 

^      •  Miths  after  the  ajijiiirent  removal  of  tlie  sonree  of  poisoning,*^     This  elass 

ceases  is  obviously  not  well  Htiited  for  determining  the  point,  bnt  tlie  faet.'* 

"  jifatcd  here  on  aeeouut  of  their  eliiiical  value. 

It  18  not  yet  known  whetlier  elimination  goe^  on  more  mpitUy  with 
c*llildren  than  with  adidt.s.  The  proeess  is,  himever,  nndonbtcHlly  tavoreit 
t^y  a  healthy  condition  of  the  kidneys  and  other  organs,  and  it  is  possible, 
thottgh  not  probable,  that  the  rarity  (sec  below)  of  ai'senictd  panilysts 
in  children  is  due  to  tlieir  eliminating  the  poison  Ix'foiT  this  symptom, 
^Sf^^liieh  is  usually  a  relatively  late  one,  has  time  to  make  its  apjieanince. 

Frequency  with  which  Arsenic  is  found  in  the  Urine. — Dr.  C\  P. 
'^i^^oroester  hiis  examined^  at  u\y  request,  more  than  tifty  sjx»einiens  of  urine 
fiif  arsenic.  The  persons  from  whom  tlie  sp(>eimens  were  mainly  taken 
^mr^ff^  |Mitient^  presenting  themselves  at  the  out-patient  department  of  the 
&'CattAelm setts  General  Hosj>ital,  those  eiises  being  st4eeted,  as  a  rule,  whieh 
did  not  prestnit  any  symptoms  tliat  seeruixl  refi-nihle  to  ai-senieal  fXHSoniug. 
Tlif  s|>ecimens  showed  tmees  of  arsenic  in  forty-t hive  and  a  half  per  cent. 
*  »•  llie  whole  numlier  taken.  This  result  seems  to  me  one  of  deeided  inter- 
'  '^'afjart  from  its  elinietd  importance. 

The  fact  to  whieh  I  havt*  repeatedly  ealleii  attention,  that  lead  is  to  lie 

^^^^ttd  with  great   frerpieney  in  the  tissues  of  healtliv  jiersons,  is,  for  two 

J^^^**cms,  less  surprising  than  tluit  the  snnie  should  be  true  of  arsenic ;  first, 

I  .^^^^tise  lead  is  less  easily  eliminat«'d  than  arst^nie,  so  that  it  may  aeeumnlate 

^^Ic*  by  little;  second,  because  the  sources  of  [x>ssible  lead  contamination 

^^  <:*xtreniely  numerous. 

fhe  sonnies  of  ai'senic^l  eontami nation,  on  the  other  hand,  an.*  eonipara- 
*»'f>ly  few.  The  eoloring-matter  of  wall-jiapers,  and  of  cotton  and  woollen 
'^^ftt^  constitutes  by  far  the  most  imjxiHant  of  them  ;  and  even  if,  in  t^ti- 
r^^^^^ting  the  signifiennee  of  ttie  figures  I  Itave  given,  we  make  large  allow- 
»  *[^^^^^^*  fo**  eoincidenec*  and  f<*r  exceptional  causes,  it  is  impossible  to  avoid 
j^^  conclusion  that  from  thesc^  materials  arsetiieal  compounds  are  frerpiently 
^t«l  off,  under  conditions  whieli  render  them  liable  to  be  altsi>rlje*l,  and 
f^uch  a  kind  that  tlicy  occasionally  cause  more  or  less  severe  symptoms 
jKiisoning. 
On  the  other  hand,  the  eliuieal   lufereuiH^s  which  tlie  figures  primarily 
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suggest  is,  that  wliilo  tha^e  cnloriuo-^matters  are  evn'dently  a  mywn't  t)(  f^ 
quent  rnntaiuinaliuii  (if  the  tissiif!?,  they  are  nr>t  a  fm|iieiit  cause  nf  yni^^ 
iDg,  and  that  the  discovery  of  arsenic  in  the  urine  caunot  be  taken  a^ 
eiiiielnsive  priHif,  or  even  as  very  strong  evidence,  taken  by  itfielf^  as  to 
origin  of  dotibtful  .syuiptonis. 

Nevertheless,  if  the  i-esidts  of  these  aualy^s  are  anything  liketypic^^V 
of  those  which  would   Ik?   ul>taiiK'd    frc*ru  a  hirger  uunilxT,  it  ii?  e\i<lf»r^^ 
that  the  danger,  sueh  as  it  is,  is  a  wide-spread  one,  and  that  even  if  oiJv  ^ 
very  small  pmjiortion  of  the  jiersons  in  vvho.se  urine  arsenic  eould  be  ftniuii  ** 
should  be  iujuriout^ly  atTected,  the  absolute  nunilx^r  might  he  quite  laiTge. 

SYMPTOMATOLOGY, 

The  syraptoms  of  arsenical  poisoning  vaiy  aecoixling  as  the  |mtient 
been  exiiosKl  to(l)  large  toxie  d<)ses;  (2)  niedinui  dotH^  increased  graduail; 
to  beyond  tlie  limit  of  tolemnee  ;  (*J)  minute  duses  continued  for  a  luug  ciui^ 
and  according  to  the  natni*e  of  tlie  prepamtion. 

Very  large  doses  may  Iw^  nipidly  fatal  in  tlie  course  of  a  few  botir» 
even  half  an  liour,^  somctiuies  with  cunvulsions,  delirium,  and  other  sij 
of  serious  involvement  of  the  nervous  system  in  all  its  part^,  and  soi 
times  without  civusing  any  <itlicr  sym[}tom  than  eo]lap^\     Vomiting  i 
diarrlicru  may  be  entirely  wanting  or  j)rcscut  in  only  moderate  degree,  si^^ 
til  is  especially  in  the  eases  of  acute  collapse. 

Cohn^  reports  two  teases  of  acute  poisoning  in  young  children,  fiveak.^^ 
six  ycjirs  old  respef^tively,  in  order  tu  siaiw  that  seveix^  cerebral  symptom*- — . 
loss  of  eonseiousuess  and  delirium,  apparent ly  due  to  liyix-riemia  and  cedcr»:iii 
of  the  brain — may  occur  not  uuly  in  cases  u£  nipid  collapse,  where  ga^tr^i- 
intestinal  signs  are  wanting,  but  also  wlien  they  aiT  present.  In  the  '*viol*ri- 
prwder'' etises  above  referrcil  to,  some  of  the  inlauts  died  with  fvinploi 
of  general  prost  ration »  Aljdominal  signs  oecurixxl,  but  were  not,  as  a  na 
prominent, 

When  the  prostration  of  tlie  ner%^ous  funetious  has  not  been  so  great 
here  indicated,  vomiting  and  purging  generally  make  their  apjxiaraiKse, a4»^» 
from  their  violcui-e  as  well  as  from  the  character  of  the  dijM^hargee, -oti^*^ 
times  suggest  true  cholera.  These  symptoms  are  usually  associated  ni  *'* 
excessive  thirst,  burning  sensations  along  the  tesophagus  and  in  the  ihn>s^* 
intense  paiu  in  the  atxlomen,  w^ith  tympanites,  cramps  in  the  extreiniti^*^ "^^ 
and  retention  of  uiine.  The  latter  setTction,  as  well  as  the  alvine  di  * 
charges,  may  be  bhxjdy.  The  action  of  the  heart  and  the  pespiration  a^ 
profoundly  affectetl.  Cons(*iousnes3  is  usually  preserved,  but  attacks 
syncojK;  and  c(*uvulsions  sometimc^s  occur,  esjiecially  with  young  childiTtt. 

In  the  foMowing  interesting  rase  of  poisoning  in  a  young  boy,  rvpoi 
by  Sill i man,**  the  symptoms  for  a  time  suggested  belladonna  poisoniiig, 
fir^t  symptoms  were  thirst,  nans* a,  and  ret<-hing,  but  there  was  no  vomiti 
these  were  the  only  gastric  symptoms,  and  tiiey  rapi<lly  subsided*     In 
one-half  to  three- fourths  of  an  hour  there  was  profound  stupor,  yfhh 
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ve  diktat  I  oij  of  the  pujuli*,  the  \m\^  was  nipid  (130)  ami  small,  rcspira- 
Ion  from  M  to  *J0  jwjir  uiiimte  and  shallow,  uiid  tberu  was  ^reat  tiiiLst'iilar 
del>ility.  Emetics  were  givea,  and  the  vooiitus  coutaioetl  no  1j1(mk1  uov 
mucus*  The  }>atii'iit  was  revived  by  stimulants.  Two  and  a  huU'  hours 
aFtCfr  the  first  syuiploiiis  the  pupils  had  U.*eome  normal^  and  the  pulse  and 
respraiioti  had  improved.  Five  hours  later  there  was  a  relapse,  ending  in 
collapfH',  eoma,  and  death  eight  hours  and  threeHpiarters  from  the  time  of 
onset.  During  the  whole  course  there  was  no  ctmipkint  of  pain  and  no 
di^tiirbauee  of  the  bowels. 

It  is  Dotew^orthy  that  there  are  sonietimes  temporary  lulls^  even  of  sev- 
eral days'  duration,  whirh  ^ive  false  assurance  of  recuvery.     Rceover>^  may, 
bowevei',  occur  in  a  casi^  that  lias  lon^  seemi:^  ho|K*les.s,  and  tliis  is  as  true 
of*   chiklreu  as  of  adults.     Thus,  in  one  of  the  instances  above  citc^l  (re- 
portnl  by  Cohu),  of  a  child  six  yciu's  old,  in  spite  of  the  fact  tliat  deliriuni 
and  loss  of  eousciousuess  were  present,  and  increased  up  to  the  tenth  day, 
tbe  patieut  eventually  rr?eovered,  and  at  the  end  of  four  weeks  was  nearly 
n.'^tonjcU  thouti:h  somewhat  eina<'iatcNh     Likewise,  in  the  iutert^sting  casc^  of 
a    ^irl  eleven  years  old,  re^Hjrtwl  by  Donellyj^^  in  spite  of  severe  symptoms 
of  acute  poistjniug,  and  alihoufi^h  as  late  as  the  fourth  day  the  body  was 
g:rc*ally  swellal,  the  breasts  hard  and  painfulj  and  the  seci-etion  of  urine 
aln3o»t  suppressed,  tliere  was  event  mil  rei'overy. 

Even  aller  the  acute  symptoms  ol'  the  early  stages  of  poisoning  have 

asvay,  the  patient  has  still  mueh  to  fear  from  the  subsec|ueut  out- 

of  paralytic  symptoms,  supposed  to  be  doe  to  generalized  neuritis. 

rUese  may  ibllow  eveu  a  single  dose,  and  may  occur  afler  an  inter Vid  of 

<lii>"&,  weeks,  or  even  months. 

These  paralyti(*  symptoms  consist  in  greater  or  k^s  loss  of  power  over 

the?  extremities,  usually  associatet!  with  severe  rheumatoid  pains,  tenderness, 

and  a  variable  amount  of  cutaneous  and  muscular  sensory  impairment,  espe- 

ciiilly  of  the  hands  and  feet.     The  lower  extiTmities  aiT  eomrucnily  afUvted 

inort  than  the  upjjer,  the  distal  more  than  the  pr**xinial  gronjis  of  muscles, 

a^ndthe  extensors  rather  more  timu  the  flexors;  but  exceptions  to  all  these 

rules  occur.^     The  eU^ctriial  irritability  is  usually  diminislied  to  Ixjth  eur- 

reotSj  but  may  l>e  normal  or  even  exaggeiTit<*d.     Atrophy  of  varying  degree 

g^tiemlly  occurs,  and   in  adidts  is  otxasionally   incurable.     Ataxia,  also, 

pr<jUbly  of  nenritic  origin,  is  oceasionaily  S4.^n.^ 

*Tlicsc  |>a  ra  1  y  t  i  c  sy  m  pt  <  j  m  s  a  re  of  in  f r  c<  j  u  e  j  1 1  (X-c  1 1  r  re  n  ce ,  re  1  at  i  v  ely  t  o  t  he 
other  by niptoms,  even  with  adults,  and  ai>|xux'ntly  still  more  rare  in  (lie  ease 
***  eluldren,  although  a  nund>er  of  instances  have  iieen  reported  in  which 
wiea*  were  cramps,  pain,  and  tinjj^Iing  in  the  extremities.     An   interesting 
*^^^-  is  rt^portcil  by  McCready  where  paralysis  of  the  legs,  followed    by 
*^fh,  occurred  in  a  yonng  child  in  consecpience  of  rubbing  arsenic  mixed 
^vjth  gin  Qu  the  head  to  cure  an  attack  of  favus.     The  deaths  however, 
*|*'^'Urred  so  S4>on  after  the  exposure  (less  than  forty-eight  hours)  that  it  may 


be 


Questioned  whethei-  the  jmralysis  was  really  of  oeuritic  origin,  though 
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this  is  not  inipossiljle,  Kirchgusser  has  ulso  seen  paralysis  of  tin*  li^p*  frur«ft 
poisQuiug  witli  wiilJ-jmper.  A  case  was  i-ited  Id  a  rei^*nt  paper  bv  ilic  writ^^^ 
whore  ataxic  syniptoms  showed  tlienisdves  in  a  child  of  about  twelve  ymr-^i^ 
ill  whoso  urine  arsenic  wsu^  foinKl,  prt>l»ably  of  wall-|wiper  origin.  I  ha^i-^'^ 
found  iJu  rcjKjrt  uf  a  typical,  wdl-murkc-d  case  of  general izt^l  nnrritic  pinu^i 
ysJs  Id  an  infant  or  a  young  eliiUL  Several  cuses  of  lead  |Miru]ysts  of  th-^^^ 
cliurartej'  are,  liowever,  on  ree»*rd. 

Kvcu  in  the  first  stages  of  jxjisoning,  marked  sigos  of  irritation  of  tli^^ 
peripheral  ner\'es  may  be  present,  consisting  in  severe  jjain  and  jtanESthnsi 
and  iiniseular  erani{>s  in  the  exti\?mitiea,  and  these  symptoms  are  met  will 
in  eliildren. 

These  pandytic  (nenritic)  symptoms  ocenr,  in  adults,  both  after  kii 
single  ihm^  of  arsenic  and,  thougli  but  rarely,  after  long-ooutmneil  repetitiui 
of  small  drii^es,  and  even  in  eases  of  poisoning  fnjm  wiill-|>a]M^rs  and  fabric 

The  EffectB  of  Moderate  Doses  of  Arsenic  gradually  inca^aaefc-'*^ 
to  the   limit  of  tolerance,  as  when  it  is  employed  as  a  medicine 
with    the    object   of   obtaimngr    its   fall    physiological    action,  and 
pushed  too  far. — The  first  signs  of  [jotsoni ng  under  ttie^  eirenmstnii"'!= 
are,  usually,  disortlem  of  the  digestion,  consisting  in  coated  tongue;  ltd-- 
nei%s  followcHl  Ijy  lividity,  of  the  gums,  with  variwse  enlargement  of  their' 
vessels,  and,  eventually,  nl(i?mtion  and  l>k»tHling;  salivation;  loss  of  appt'- 
tite;  gastric  pain  ;  nausea;  vomiting;  and  offensive  dischai-ges  containing 
umligt^ted  ItHKl.      The  urine  is  liable  to  l>e  diminishtHl  in  quantity,  ami  h 
often  turbid  and  offensive.     Albuminuria  may  be  piTsent     The  eyes  s*xni 
CA>nie  to  have  a  glistening  hmk,  the  pupils  enlai*ge,  the  st*lerotic  lieeomfs 
yellowish  in  color,  the  lids  swelled  and  painful,  the  coujunetiva  cxmgf^ted, 
and  the  cutaneous  glands  of  the  lids  inflamed.     The   metalMjIic  elian*j 
(urea,  ele.)  increase'  and  then  diminish,  or  oseiUate.     The  nervous  fnneii<j 
ai^  all  liable  to  Ix*  derangt^l.     Among  the  more  prominent  symptoms  of 
this  class  are  signs  (>f  eerelmil   irritation,  and  |*r4>stmtion,  and  the  sen'?'»r 
and  motor  disorders  of  the  extremities  which  later  dw|K*n  into  the  paraly* 
ehamcteristic  of  ai-senical  neuritis.     (This  i^,  essentiidly,  a  digest  of  the 
exi>ennieuts  of  Vaudrey  nj>on  himself  and  others.) 

Poisoning  fVom  the  too  long  continued  Use  of  Arsenic  in  Small 
Doses. — The  eases  falling  under  this  ht^d  have  be(»ii  aln^dy  dbcus^ 
under  I>os<\  It  only  remains  to  be  said  that  the  symptoms  usnally  make 
their  n]>i>eanin<'e  in  the  oiTler  and  manner  descril.)ed  in  the  last  eection,  but 
that  ulniiKst  any  one  of  the  symptoms  may  Ix?  nnnsnally  prf)minent  or  may 
be  wanting* 

Oeinsioually,  though  very  ran'ly,  as  has  already  been  raenti<med,**  atief  * 
long  use  of  arsenic  and  api>arent  habituation,  a  violent,  almost  acute  attack 
may  occur. 

It  is  espec^ially  noteworthy  that  the  first  symptoms  of  any  promiii 
may  be  signs  of  loralized  nervous  irritation  in  the  extremities  or  alidc 
such  m  numbm^  and  prickling,  or  crEni|>-like  jmins,  usually  asiocilUtd 
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wit  fa  more  or  less  general  indispi^sitioii.  One  digestive  sign  often  refen^ 
to  SLS  oecurriiig  early  is  a  silverv-\vhitiwii  euatinj^  on  the  tonguo.  The  ooca- 
sioK&jil  oceurrence  of  herpes  zoster  and  of*  bronzing  of  tfie  skin  is  spoken 
or   in  an  earlier  jmrt  of  this  paper, 

Poiaonixigr  from  Arsenical  Wall-Papers,  Paint,  and  Pabrics.^ — F^ir- 
tunAtely,  the  time  has  almost  gone  by  when  the  idea  of  danger  from  these 
sDUrces  of  poisoning  mn  reasonably  lie  scnjuteil,  and  it  is  now  only  through 
acg'lect  that  the  physieiau  fails  to  take  them  into  aocount  in  obscure  cases 
of    failnre  of  health,  even  withoot  specific  symptoms. 

The  folh>wing  remarks  are  basetl,  so  far  as  possible,  on  observations^ 
ill  iwrhich  arsenic  was  actually  found  in  the  urine.     The  illustrations  will  be 
drawn  largely  from  the  eases  of  children,  but  such  other  facts  will  lie  added 
^as^  ixiay  throw  light  upon  this  obscni^e  subject, 

^b       It  is  not  ecpially  trne  for  chronic  as  for  acute  poisoning  that  the  symp- 
^Tani^  ai*e  the  same  in  children  as  in  adidts,  iiiasmneh  as  the  effect  of  the 
I     poiHon  isj  in  pait,  to  vixll  out  latent  tendencies  to  disease,  and  in  determining 
the^ie  age  is  probably  an  imfmrtant  factor. 

The  hjc«al  and  sjMxnal  symptoms  do  not  differ  from  those  seen  in  poison- 
ing: from  larger  doses,  ex<x*pt  in  the  fact  that  they  are  only  in  faint  traces, 
which  hav^e  to  lie  carefully  s*jught  for. 

The  cases  may  nsiuilly  lie  classes!,  i^esi^eetively,  in  one  of  five  gmups: 
I  1.  Those  in  whieli  tlie  symptoms  mainly  concern  tlie  general  nutrition  and 
health,  without  signs  iif  hwal  irritation.  2.  Those  in  which  the  symf»toms  are 
mainly  due  to  irritation  of  the  conjunctiva,  mouth,  or  pharynx.  3.  Tliose 
in  which  the  symptoms  mainly  concern  the  digestive  tract.  4.  Those  in 
wKicli  the  symj)toms  mairdy  coueern  spwial  departments  of  the  nervous 
system,  5»  Those  in  which  the  symptoms  mainly  affect  the  nutrition  of 
sc^riip  sjiecial  part  t»f  the  Uxly  other  than  those  mentioned.  To  these  there 
Kiight  fiiidy  be  addnl  a  sixth  class,  containing  ciuses  in  which  latent  tenden- 
<?)e3  to  nervous  aflk-tions  of  various  sorts  are  brought  out  by  the  debilitating 
f  iiiH  iienee  of  chronic  arsi?nieal  iMnsoning,  j  net  as  lead  poisoning  causes  hysttTia, 
^_  Most  cases  present  several  ♦if  these  setvS  of  symptoms, 
^y  The  cases  of  the  first  ckvSS  are  |irol)ably  less  connnon  than  those  of  the 
*'K>nd  and  the  third,  since  signs  of  Im-al  irritation  are  usually  present  in 
s**tiie  degree.  It  is,  however,  to  be  reraemljerixl  that  it  is  just  in  r<:'gard  to 
^^'^scs  of  this  gniup  that  more  accurate  means  oi'  diagnosis  are  netHknl,  and 
P^i'liaps  we  think  them  rare  only  because  they  are  overlooketl.  Two  or  three 
itfcses  are  kn<»wn  to  the  writer  wliere  arsenic,  apparently  of  wall-t>ai>er  ori- 
^**^,  was  found  in  the  urine,  and  where  few  or  no  symptoms  were  observed 
"^'sides  aofemia,  dehili ty,  and  perhaps  (esi^ecially  frequent  in  the  case  of 
<*nildrRn)  irritability  and  restlessness.  One  of  the  twenty-five  cases  referreti 
^  in  the  note^  is  that  of  an  infant,  reported  by  Dr.  Francis,  of  Brook- 
h  tie,  who,  though  previously  healthy,  became  hmguid  and  refused  fotxl,  but 
^'^ccivered  promptly  af^er  removal  from  exposure.  AiBenic  was  found  in 
the  urine. 

Vol.  IV,^-39 
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If  snspi<'I(>ns  arc  aroiirt('<l,  they  may  prc»[Mprly  Ik*  stren^j^tlnnu'cl  l>ytv*"^^ 
slight  .signs  of  local  irritation  I'ithcr  nf  the  iiiulmuls  metubrnni':^  or  of  t^*^' 
peripheral  nerves.     If  slight  priekliug  or  uiimbuet>8  of  the  hantls  and  fi^^ 
is  a)ni]ihiiiM*tl  tvf,  eaix-fiil  examination  for  diaiinlsliwl  electrif^l  irritaliility 
of  suspwtcil  muscles  should  \m  made.     If  these  signs  are  absent,  the  dia^*  ^ 
nosis  can  often  be  only  gnessed  at ;  but  the  proljability  of  argenieal  fic»iio«^-M 
ing  is  inereased,  though  not  converted  to  a  eertaiuty,  if  arsenic  is  found  i  *^ 
the  urine  on  analysis  by  a  skillet!  chemist. 

Anaemia  and  general  impaired  liealth  am  eonstautly  met  with  in  c»k:»- 
nection  with  other  symptoms*  sneh  as  disonlers  of  digestiou,  etc,  witbotJSi^H 
being  wholly  secondary  to  thcra.  ^^ 

Cases  under  Class  2  are  very  common.     The  conjunetivitis  ia  frequently 
purulent  and  associated  vvitii  inflammation  of  the  Meiliomiau  glaodsii 
eveu  with  nebuhe  and  ulceration  of  the  fxu'uea. 

The  changes  in  the  pharynx  may  assume  a  tliphtheritic  api^earoooe,  i 
Osborne  Reynolds  reports  the  case  of  four  eliildi^^u,  where  the  diagna 
of  diphtheria  was  made,  who  eventually  dic<L     The  father  and  mother  all 
sliowed  signs  of  arseuical   poisoniug,  and   the  sickness  of  the  child n*ti 
traced,  with  great  probabilitVj  to  the  same  sourw,     KiirhgasscT,  also,  sjimfc^ 
of  diphtheritic  changes  in  the  iiliarynx.     Tlie  pharyngitis  \s  apt  to  U^i 
ciated  with  bmuchitis  and  cough;  these  symptoms  are  worse  iu  the  mcirc»- 
ing,  wheu  the  ai^senim!  pajK^r  is  au  tlie  |mticnt*s  bedroom,  and,  like  oih^i 
symptoms  of  jwisoning,  both  local  and  general,  aiM?  worae  w*heo  tlje  wiodo«^^* 
of  the  rooms  are  closed  and  when  the  furnace  is  lighted.     The  heal  of      a 
lamp  or  gas  flame,  acting  ui^ou  an  ai*setiit.^I  shade,  is  liable  to  jinMliH 
similar  i-esults. 

The  digestive  disturbances  (Class  3)  may  *x^ur  either  alone  or  mnihic 
with  the  other  symptoms,  and  may  afftvt  cither  the  stomach  or  the  btme 
most  severely.     Morris  reported  tlic  cases  of  two  children  of  an  EoglL 
sui-getin,  who  died  with  symptoms  of  enteritis.     Occasionally,  though  rarcl_y» 
coustipation  occurs  iustt^ad  of  diarrhoea. 

Icterus  may  o<x^urj  and  tube-cast^  with  small  quantities  of  blood  m^  ^*^ 
ooca^ionally  found  in  the  urine,  together  with  allnimcn, 

I  have  seen  no  statement  that  casts  and  UckmI  have  been  found  in  i 
urine  in  i-liildrcn,  lait  alluiminuria  is  not  very  uncommon  with  Uieai  wl 
ai'senic  is  given  as  medicine,  as  iu  chorea. 

OfLHM  4. — The  nervous  disorders  most  frequent  mehild!*en  are  he 
insomnia,  restk^sness  and  nervous  irritjibility,  neuralgic  pains,  and,  mtd^^^_^^  - 
signs  of  the  slighter  degrees  of  neuritis.  ■ 

Kirch gasser  rejxirt.s  the  case  of  a  boy,  three  and  a  half  ymiB  oi^^^^ 
who  sutlered  from  convulsions,  foIlowtMil  by  paralysis  of  the  lega^  poaribC^^- 
traceable  to  arsenical  jiaper,  and  parsing  away  after  remox'al  from  exposttP^^^ 
The  convulsions  f^howed  a  teudeucy  to  daily  periodical  reeurreiiee  and  wer"^^ 
followed  by  feverish ness. 

The  same  writei'  has  observed  that  other  nervous  symptoms  may  iJiuii^^ 
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tlm  i^  same  tendency  to  jjeriocliwil  rocmrrenoc,  simulatiag  malarial  affections  ; 
ar:»*3  sjimething  of  the  Siime  sort  wim  repuitciJ  by  Dr.  Xichok,  of  Cam- 
br^i^lge.^  Heit?  the  diagiiusin  was  streiigtheucd  by  the  dii^overy  of  arsenic 
im  ^e  urine.  Other  instances  of  cunvnlsions  in  yonng  children  have  been 
Dc:»<;:€d  in  cases  of  this  class. 

CloJis  5.^ — AiFections  of  the  skin  due  tn  pois<:ining  from  ar?5(?uical  wall- 
p^^^er  are  noted,  ahhoogh  hnt  raruly.  There  is  some  reason  to  tliink  that 
iiM  flam  mat  ion  of  tlie  external  and  middle  car  may  Lie  due  to  the  same  cause. 
The  neuralgia  m  sometimes  so  sharply  localized  as  to  suggest  neuritis 
of  a  single  nerve,  and  two  or  three  castas  have  l>et^n  rejKJrted  where  the 
n«:a.<:ritioQ  of  one  limb  has  been  seriously  impairtnL 

The  symptoms  are  sometimes  much  worse  in  the  morning,  the  patient 
ofTb^n  waking  with  a  severe  frontal  headache,  Ijad  tai?te,  and  irritation  of  the 
ey^s  and  the  digestive  tract. 

The  apparent  iramnnity  enjoytHl  by  a  certain  proportion  of  the  |>ersons 
ui.:ider  the  same  exposure  is  often  commented  on  m  throwing  doubt  on  the 
cainse  of  the  symptoms  in  the  rest  But,  while  this  doubt  is  entirely  justi- 
fia^ble  in  a  given  ease,  the  general  fact  that  thei-e  is  great  difterenee  in  the 
sujaceptihility  of  different  pers«^ns  towards  many  other  poisons  besides  arsenic 
m   txto  well  known  to  need  comment. 

The  symptoms  of  the  se*x>nd  class  may  l>e  mainly  looked  for  where  the 
ax'scnic  is  present  in  the  fV>rni  of  dust,  but  tliis  * -annot  l>e  stated  as  a  universal 
rtale. 

Arsenical  jiaint,  though  less  injurions  than  many  [mpers,  iSj  nevertheless, 
^^a^l^ahleof  mischief;  and  the  sliuh}  maybe  said  of  jki  pel's  containing  arsenic, 
ovciT  which  other  papers,  fi-ce  from  arsenic,  have  been  pasted,  or  which  have 
l>^?^a  ocjated  with  varnish. 

It  is  worthy  of  notice  that  wliat  miglit  l^e  cfdlod  a  thempeutic  action  of 
^■""J^teQic — namely,  an  increiise  in  weight  and  fat  during  exposure — is  seen  in 
<=«j&^of  exposure  to  arsenical  wall-paper* 

Kirchgasscr  has  spoken  of  the  same  effect  in  iTlation  to  one  or  two 
<^^^^5^«of  children  where  other  mcmlK^rs  of  the  family  had  shown  signs  of 
J>oi  soiling. 

I  have  not  met  with  any  account  of  salivation  in  children,  though  in 
^fc^^  case  of  adults  it  is  somewhat  characteristic. 


DIAGNOSIS. 

Acute  ai'senical  (>oisoning  presents  itstlf  under  two  general  t}*pes,  both 
^*  wbieh,  however,  are  subject  to  many  variations.  Tlie  first  is  that  of 
^■'^pid  collapse,  which  follows  the  ingestion  of  large  quantities  of  the  poison, 
^Hcl  may  be  nnattcncled  by  any  syniptnnis  of  local  irritation.  The  second 
'^  tlie  gastrointestinal  type,  characterized  by  intense  burning  at  the  epi- 
S^fitrium,  along  the  ceosophagus,  in  the  fauces,  etc.,  and  by  the  cholera-like 
^«>miting  and  purging. 

Buth  these  lorms  might  possibly  \w  mistaken  for  pois<jning  by  phos- 
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phonis  or  other  irritant  poison,  or  even  for  eliolera,  under  certatn  drcBom— 
stances.     In  case  of  tloubt,  the  stomaeh  may  lie  washeti  out,  and  examine^^ 
for  the  characteristic  odor  of  pliosphoriis,  and  the  attempt  made  to  deveb^^ 
the  garlic  smell  of  arsenic  by  heating. 

It  should  be  n*nieml>ere<l  tliat,  even   in  eases  of   sulmcute  jwjisonit 
where  dt^th  is  dehiyed  for  some  days,  gastro-intestinal  signs  may  be  limni 
spiciioiis.     In  the  sj>ecial  wise  of  children,  the  possibility  of  the  assoc4atii 
of  acute  cerebral  syniptunts^  due  to  axlema  of  the  brain,  with  the  gast 
intestinal  signs,  as  in  the  case  descrilxil  by  Cohn,  will  Ijc  borne  in  mind. 

With  regard  to  subacute  and  chronic  ai'senical  pijisoning,  tlicre  are  eer 
tain  signs  which,  when  present,  are  characteristic ;  but  the  diagnosis  18  fn^ 
quently  verj^  obscure,  and  in  the  aHjscnee  of  an  evident  cause  canBot  alwavi 
be  maile  out  with  certainty. 

The  most  characteristic  symptoms  are  the  (etlema  of  the  eyelids, 
ulceration  of  tlie  gums  and  in  the  fauces  ;  tlie  cKx^nrrence  of  crmtinuouj?  o  *r^ 
interraittent,  and  apjarently  causeless,  attacks  of  acute  indigestion,  witk^  ^» 
nauseii,  and  with  epigastric  pains,  or  with  salivation;  and,  finally,  th^- 
paralyses ;  l>ut  as  yet  only  a  few  cases  of  paralysis,  and  these  not  in  a  fallj^- 
p^veloi>ed  form,  have  bwn  reported  as  occurring  in  children.  For 
ike  of  oompleteness,  we  give  the  most  important  features  of  this  syrof 
as  met  with  in  adults.  The  arseniml  paralyses  are  not  to  be  absolutely  tU^ — 
tinguishtn:!  from  those  due  to  neuritis  from  other  causes,  but  it  is  relatively 
chamcteristic  of  them,  as  comimrwl  witli  tliose  due  to  lead,  that  the  lowe 
exti-eniities  ai'c  aifectcM:l  more  than  the  upper,  and  the  extensors  more  1 
the  flexors,  while  at  the  same  time  both  flexors  and  extensore  are  iovoIrwL- — 

In  the  majority  of  cases  the  juimlysis  is  associated  with  signs  of  nuirkc —  i<i 
debility  and  restlessness. 

Ataxia  has  l>crn  obsi4^v*Hl  In  neuritis  of  varions  origins,  but  more  of 
in  ai*senical  than  iu  lead  neuritis.     Furthermore,  an  acute  onset  is 
much  more  common  in  arsenical  than  in  lead  ijaralysis. 

Althfiugli  it  is  moiT*  trneof  paralys*:^  from  arsenical  neuritis,  to  a  cvna^^    ^^ 
extent,  than  «jf  those  from  lead  neuritis,  that  the  distal  muscuhir  groujis  *»*— '^ 
the  limbs  sufler  more  than  the  proximal,  still  a  distribution  varying  fit^c"^-*^^ 
this  is  sometimes  met  with.^ 

With  re^ixl  to  the  exti'cmely  chronic  forms  of  arsenical  paralyao^l 
resulting  from  arsenical  wall*pajM;m  and  the  like,  it  is  only,  in  many  i 
by  weighing  the  evidence  of  every  sort  that  a  conclusion  can  be  readied - 
Characteristic  symptoms  are  sometimes  alisent,  or  represented  only  by  1 
and  an  aluiost  intinite  variety  iu  gmuping  may  be  expected.     Under  Symp— — 
tomatohi^y  the  diagnostic  points  have  been   given  which  will  be  foumf^-- 
esptrially  usutuL 

Wlrcn  neuritis  is  present,  the  electrical  rea<?tions  are  usually  dii 
to  l>oth  currents.     They  may,  however,  be  nearly  normal,  and  maT  evm 
be  increase*!*^     S<*metimi'S  the  ekx^trical   reactions  suffer  before  anv  Ice* 
of  voluntary  power  occurs.     This  is  a  i>oint  of  gi^eat  praet 
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because  a  carelul  oxamination  will  occa.^ioiial!y  enable  us  to  make  a  diag- 
nosis in  a  case  otherwise  very  obi^core, 

.in  excjellent  test  for  slight  weakness  of  the  extensor  muscles  of  the 
liaj)(l  ormsist^  in  letting  the  patient  try  to  maintain  the  carpus  fully  extended 
«ttitl  to  spi'ead  the  fingers. 

In  doubtful  eases  the  urine  should  be  analyzed  by  a  profe^ional  chemist 

It  is  not,  of  course,  to  he  oonelud*:^!  ivum  the  iiuding  of  small  quantities 
of  ar^nie  in  the  urine,  that  the  symptoms  from  whieli  the  jmtient  is  sufler- 
ing  are  due  to  that  cause  ;*  but  the  weight  of  other  evidence  is  obviously 
st-rvagthened  tliereby. 

With  regard  to  the  signifiamt^*  of  other  urinary  signs,  the  pix^sence  of 
ii^iticatioos  of  i^nal  irritatirm  m  suggestive,  but  not  patlitignuiuonie, 

A  few  eases  an*  on  record  %vhich  would  suggest  that  acute  and  chronic 

Sicpbritis  may  \w  due  to  this  ♦.•ause.     One  of  these,  reporttil  by  Dr.  T.  M. 

^kolcli,  is  citetl  in  the  papier  aln^iidy  referred  to***  (Case  19).     This  patient 

^WTtea  child's  nurse,  forty  years  of  ago,  and  it  is  interesting  to  note,  as  illus- 

tnitive  of  the  different   kinds  of  pei'sonal   sustrptibilityj  that,  while  the 

Kfc iipse  suffereil  from  a  snlmcute  nephritis,  the  child  himself  showed  the  gen- 

^fwvi  and  the  mucous-raembmne  symptoms  of  arseniml  jxjisoning,  but  no 

»^*phritis,  in  spite  of  the  fact  that  he  was  attackal  witli  starlet  fever  at  the 

^-i  me  of  exjwaure,  and  that,  too,  while  the  urine  still  contained  arsenic.     The 

^^ver  ran  its  usual  cxjurse.     Bi^th  patients  rceovei'cd  promptly  on  rejuoval 

•^"wn  exposure. 

PROGNOSia 

The  prognosis  of  acute  arsenical  poisoning  is  always  giTive,  but  even 
^^*^  most  unpromising  cases  sometimes  recover.     A  favorable  issue  is  not 
^^^Of^gearily  to  be  expected  on  account  of  a  lull  in  the  symptoms,  even  though 
^**tft  may  last  several  days. 

"SVith  r(^ard  to  the  chranic  forms,  the  prognosis  varies  with  the  dura- 
•^ti  and  severity  of  the  symptoms.     In  the  light  cases,  and  in  most  of  the 
•^erately  severe  ones,  complete  rc^covery  may  be  expected  under  favoral>le 
irdilions. 

In  peripheral  neuritis  the  heart's  action  is  liable  to  be  affected,  and 
^*^i^  occasionally  results  from  this  cause. 


W 


TREATMENT. 

The  treatment  of  acute  poisoning  consists  in  removing  the  [XJison  fmm 
^**^fitomafh  and  bowels  by  washing  and  active  t^thartit^,  and  in  giving, 
^^*neii  previously  to  this  measure,  hirgc  ijuautitics  of  fresh ly-precipitateil 
^^ftqaioxide  of  iron.  This  is  most  conv^eniently  preimiv^l  l>y  neutralizing 
^*^^  tincfcare,  or  other  scilution,  of  ehlc»ride  of  iron  w^ith  carbonate  of  sodium 
^^  magneaia.     The  quantity  given  should  be  large  and  the  doses  frequent. 


•  R«?r«?nt  nwonrche*  by  the  w-rHor  hnvn  ^5hnw^  that  it  ia  not  uncommon  to  find  tmoet 
iiMmic  in  the  urine  of  pemuiis  in  uppartjnt  heulth. 
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For  further  details  the  reader  is  referred  to  works  ou  toxicolog)'  aod 
Wood's  ''  Therapeutics." 

For  a  case  of  chronic  poisoning  there  is  no  specific  i^medy,  other  llis 
removing  the  cause.     Where  this  is  ars^^oic  used  for  therapeutic  purp<»s£3S 
it  is  not  always  enough  to  withdraw  the  uKMiiciue  when  the  first  symptoii 
of  poisoning  show  themselveSj  partly  because  several  weeks  must  eh] 
before  the  whole  of  the  ai-senie  t-an  l)e  eliminated,  and  partly  Ijccause  tl 
symptoms  occasionally  go  on  increasing  in  severity  without  continued 
gestion.     It  is,  therefore,  safer  to  anticii)ate  trouble  by  discontinuing  t 
treatment  for  a  time  ever>"  few  weeks,  especially  if  the  doses  are  large. 

Iodide  of  potassium  is  usually  given,  under  the  belief  that  it  inc 
the  rapidity  of  the  c4imination  of  arsenic.     It  is  quite  possible  that  tl 
effect  is  produced,  but  there  is  not  the  same  reason  to  ex{>ect  l>enefit  fro] 
thia  remedy  as  in  the  case  of  lead  jKiisoning,     There  is,  however,  g 
loaacm  to  believe  that  saline  diuretics  in  general  increase  the  rapidity  of 
eiimination  of  arsenic,  as  of  jxiisons  in  genei-al. 

The  arsenical  paralyses  are  to  be  treat nd  on  the  sjime  principle  as 
of  other  origin — namely,  by  rest,  sustaining  regimen,  and  autxlynes- 
through  the  ax^ute  period ;  later,  by  massage,  carefully-measured  exerci 
and  electricity.  By  a  st^'Uiing  panidox,  arsenic  in  pn7per  doses  is  one  of 
remedies  recoraniendtil  in  the  treatment  of  chronic  neuritis,  and  one  m, 
readily  couc^eive  that  it  might  be  useful,  in  late  stages,  even  where  the  nei 
ritis  was  of  arsenical  origin.  On  a^x^ouut  of  the  heightened  susf-cptihilii 
to  arsenic,  however,  which  is  occasionally  devcla}K^,  it  would  undoubtct: 
be  safer  to  a%^oid  this  remaly  and  trust  to  other  alteratives,  such  as  iodi 
of  potiissiuni,  cod-liver  oil,  and  iron. 

Wliere  the  pois<ining  comes  from  arsenical  wall-pa {x^rs,  these  should 
wholly  reinovtd,  and  not  merely  covurcd  in  by  varnish  or  another  paper. 
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INTRODUCTION. 

The  history  of  lead  pois^ioiiig  is  now  in  an  impiitanf  phase.     Many 

^*   the  mask'fly  dest:riptfon8  written  m  1837  by  Tanqnerel  do8  Plaueht'S 

^'^^Wid,  B&  far  as  they  f^o^  as  tVe^h  and  adofiuate  as  ever.     But  siiieo  that  re- 

'^^^kabh*  treatise  was  written,  on  which  later  deseriptions  have  so  strongly 

'^ned,  facts  have  gradually  Ix^en  aecmnnlating  which   indicate  that  the 

^^eii  i^  a  far  wider  otie  than  then  appt^iretl,  and  e>*|>eciaUy  that  long- 

^tinuod  exposure  to  inimite  quantities  of  lead  causes  symptoms  which  are 
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iu  some  respects  quite  ditferciit  trom  those  observed  among  the  workm- 
at  Clichy,  and  in  the  Paris  hospitals. 

Lead  poisooing  now  ranks  as  one  of  the  causes  of  chronic  nephritz 
and  recently  a  few  eases  of  endociiixlitis  have  apparently  been  traecd 
this  origin*     Tissiie-cliauges  have  l>een  diseoveri^d  in  the  brainy  and  ma^r-z 
chrome   derangements  of   the  nervous   system,   grouped    under   hyster^- — 
neurasthenia,  and  tlie  j^sychoses,  find  in  lead  poisoning  one  of  their  nia:^^:" 
sources  of  origin. 

The  important  advances  in  other  departments  of  pathoh>gy,  and 
cially  in  the  study  of  other  jioisi^us,  b^tli  mineral  and  zymotic,  have  thmv 
new  light  upon  tlie  action  of  h*ad.     Thus,  througli  the  ini[)ortant  discove 
of  toxie  multiple  neuritis,   and  its  relation  to  diseases  of  the  spinal  cord  m 
the  one  hand  and  to  tlR*  primary  myopitthies  on  tlie  other,  our  insight  ii« 
the  nature  of  k'ad  poisoning  has  liad  its  share  of  gain.     Still  more  impi 
tant  is  our  better  recognition  of  the  pait  phiyed  by  jKiisons  in  general 
the  production  of  structural  diseases     To  speak  only  of  the  spinal  cor 
we  now  know  that  loiM>motor  ataxia  and  otlier  of  the  spinal  scleroses  ar 
due  in  a  large  proportion  of  cases  to  syphilis,  while  chronic  ergot   an 
lathyrns  poisoning  lead  to  analogous  forms.     No  one  can  to-day  doubt  thtz 
if  the  tissues  and  organs  of  excretion  could  Ix^  kept  free  from  inorganifl 
oi^anic,  and  zymotic  poisons  a  long  step  would  Ix^  taken  towards  inssuriui 
their  health. 

Furtiierraore,  it  lias  for  some  time  been  known  that  aleoliol  increas 
the  toxic  action  of  lead,  and  it  is  worthy  of  inquiry  whether  the  same  ma^*^ 
not  be  true  of  other  general  tissue-poisons,  such  as  arsenic,  ■ 

Under  these  circumstances,  and  in  view  of  tlie  fact,  which  will  l>e  dwelT 
ujK)n  later,  that  both  lead  and  aim^nic  can  fmjuently  be  found  in  the  excre- 
tions of  pen=^ons  not  exposctl  to  them  by  their  occupations,  the  study  of 
these  poisons,  as  acting  alone  or  conjointly,  should  be  approached  in  a  spirit 
at  once  expectant  and  critiail.  It  may  lx>  tlmt  habituatiou  removes  most 
of  the  danger,  but  nut  rules  for  detormiuing  whether  the  safety-line  is  l>eiug 
ovei'stepped  need  constant  revision. 

The  justifimtiou  for  the  present  article  is  found  not  in  the  abundant 
but  in  the  meagreuess  of  the  pri^^^ut  ac.*cnmulation  of  facts  relating  to  chil- 
dren, and  the  imixTrtanoe  of  taking  stejis  towaixls  increasing  it.  The  table 
at  the  end  gives  most  of  the  cases  which  the  writer  could  find  iu  the  liter- 
atui^  at  his  ct^nimand  tlmt  were  repoiied  in  sufficient  detail  to  be  of  value. 
Additional  ceases  are  refeiTcd  to  in  the  course  of  the  article. 


ETIOLOGY. 

Tlie  most  important  of  the  sources  of  [KJisoning  to  w^hich  children  are 
exposed  are  contaminated  drinking-water,  and  coloring- matters.  These  will 
be  stndit^l  more  at  length  farther  on.  Lc^s  fi^quent  but  still  important 
sources  are  glazed  caitls,  acid  fruits  and  vegetables  put  up  in  soldeixd  tins, 
chtwulate  and  other  articles  wmpiietl  iu  spurious  tin-foil,*  articles  cooked  in 
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vessels  with  lead  p:laze,  oootamiiiated  cider;  the  vapor  of  frosldy-palnkil 
rooms  (see  Table,  Cases  lo,  Ki,  IS),  and,  m  the  c-a^^e  of  iiifaiits,  the  milk 
f  our^es  poisoned  with  lead  fnim  the  use  of  cosmetics,  et€.  The  prolonged 
of  lead  washes  and  ointments  on  exonriated  siirfaees  has  rei>eatedly 
'eo  rise  to  poisoning,  and  the  metlicinal  emphjvment  of  lead  compounds 
bas  oocasioually  had  the  same  eifect.  A  case  is  quoted  by  Taylor  from  Dr. 
I-rf<<heby,'  of  a  child  who  diwl  fnini  taking  for  uine  weeks  one-fi tleenth  of 
^  graiu  of  lea«l  acetxite  two  or  three  times  daily.  The  first  symptoms  were 
^*olic,  constipation,  and  fetid  breath*  The  child  then  lost  flesh  and  the 
liinbs  became  paralyzecl*  Daith  fKt'urretl  two  days  after  the  nine  weeks,  in 
<son\'ulsions  and  euma,  A  mother  case  showin;jj  ^reat  susceptibility  toaoetate 
^^f  lead  in  medicinal  dose  is  rejwrtcd  liy  Pick,  Taytoi'^  cites  the  case  of  an 
>-xaCint,  previously  healthy,  who  was  bathed  daily  for  a  long  i>eri*xl  in  the 
■^^^^illed  water  obtainetl  from  a  h-aden  \n\w-  connected  with  a  steam-boiler. 
^BEl^  eliild  grew  weak  and  '*almost  panilytic.''     Neither  final  i-esuit  nor 

^^efirenc^  is  given, 
L  lletl  lead  enters  largely  into  the  ina!iiifa<*tnre  of  articles  of  rubber^ 

[  ^s*p©cially  of  the  heavier  sorts,  and  lias  «x*casi<*nally  l»een  found  in  the 
■■"Mbber  nipples  of  nursing-lxjttles.  The  stop|K^rs  of  nursing-bottles  are 
^Iso  oceadionally  made  in  \mvi  of  lead,  and  this  is  said  to  have  given  rise 
^<j  oontami nation  of  the  milk. 

The  childi-en  of  lead-workei*s  often  inherit  seriously  degenerated  nervons 

^ymiem^  and  it  is  pmtmble  that  a  careful  search  would  discover  analogtjus 

among  the  children  of  artisans,  sui4i  as  paititers,  whose  traders  furnish 

of  serious  {xjisoning,  and  even  among  thi>se  of  jwi^s^ms  pjisoned  with 

Ari liking- WAt<*r  and  the  like. 

Constant  in  Paul*  rep  irted  in  IHGO  a  cnivful   analysis  i*f  one  hundnnl 

k^ttid  twenty-three  cases  of  pn^gnancy  among  female  Icad-workei's,  showing 
^o  extn*me  frequency  of  miscarriages,  premattim  births,  and  still -births, 
9Mif^  the  great  mortality  among  the  living  children  in  the  fi i*st  few  years. 
^OKDctimes  the  mother,  anil  sometimes  the  father,  of  these  children  was  a 
'•^^^-worker,  but  the  influence  of  the  mother  was  much  the  gi^ater  of  the  two. 
The  interesting  ret>ort  by  I>.  D,  Stewart,*  of  Philadelphia,  on  the  ca^8 
**^    poij>ioning  by  loiid  chnHuate  ns*^l  to  color  cake  and  lains,  contains  the 
**^^  lowing  statement:  "All  of  the  five  infants  lx>rn  of  mothers  exhibiting 

P*>*  «Til)toma  of  lead  iKjisiining  during  gestation  had  convulsions, — four,  within 
•'^^o  months  after  birth*     Three  of  the  five  dml  in  them.     Another  infant, 
••iz^i-n  in  July,  1888,  of  a  mother  who  had  prunonnctHl  leiid  poisoning  during 
*^^e  tarly  months  of  piTgnancv,  died  in  the  fourth  month  in  c<jnvulsions." 
*-^'  ''hesof  RfMpie''aird  Bc^rger^  give  further  evidence  that  children  of 

**  rY^  who  survive  the  curly  mtmths  arc  apt  to  be  idiotic  or  epileptic. 

It  has  not  been  positively  shown,  so  far  as  I  am  aware,  that  life-long 
j^pilepsy  of  the  onlinary  type  originates  in  this  way,  or  through  acquiixxl 
■M  poisoning ;  but  there  is  reason  to  tliiuk  that  it  might  do  so,  if  the 
fjpinion  which  has  l>een  expressed  by  Gowers  and  other  writers  is  cori^'ct, 
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that  epilepsy  iDdiiced  by  lead  poisoning  is  liable  to  last  fin*  a  Innjj^  time 
the  removal  of  the  cause.     Further  evidenee  on  this  poiat  will  be  giv 
mider  Symptomatology. 

Of  great  practical  interest,  as  ftirni^^hing  a  suggestion  for  future  ob&ei 
vatioDS,  are  three  cases  reported  by  Swaun,^  where  sterility  and  abort  to 
were  diought  to  be  due  to  lead  j>ois<ining  from  drinking-water.  Tiiert 
were  scarcely  any  other  signs  of  poisoniug,  but  lead  was  apparently  preset] 
in  tlie  tissues,  and  the  [latients  b<jre  hwilthy  ehildreu  ailer  removal  froiiii 
exposure.  I 

By  far  tlie  most  import aut  of  all  the  sources  of  domestic  |»oisoning  m 
drio king- water,  the  danger  being  greatest  in  country  places  where  forced 
pum|i^  with  lead  pipe  are  used,  the  end  of  the  pipe  resting  in  the  well,  an^ 
where,  as  is  still  often  the  case,  the  water  is  conveye<^l  in  lead  pipes  fron^ 
wells  or  springs  thirty,  forty,  or  fifty  feet  distant  from  the  house.  ' 

Even  in  our  large  cities  it  is  possible  to  fi ud  tra(^»s  of  lead  at  any  timl 
io  water  that  has  stood  for  some  liours  in  the  lead  pipes  of  private  houses 
the  cioatiug  of  insoluble  salts  forming  but  a  partial  protection.  The  dangei 
is  inci'easiKl  if  the  pii^es  siphon  each  otlicr  and  suck  air,  as  is  almost  alwayi 
the  case  to  some  extent ;  or  if  a  softer  water  is  introduced  ;  or  if  the  supplj 
nius  thningh  bogs  or  marshes  yielding  vegt^table  acitls  or  other  organic  com? 
|x)uuds,  a  condition  which  a  niiuy  season  sometimes  tempf^rarily  produces. 

Several  Englisli  towns  have  been  visited  by  sudden  and  severe  epidemici 
of  lead  jtoisoning  iu  this  w*ay.  In  tracing  out  the  i-jiuse  of  a  I'eccnt  epi 
tlemic  at  Bacnp,  Dr.  John  Browu*^  found  reason  to  bt^lieve  that  free  stili 
(jhuric  acid  was  the  dangerous  ingredient  of  the  water,  and  siiggestjs  tbi 
manner  iu  which  it  is  fornitd.  ^ 

Ir  is  tme  that  the  dnugcr  attending  the  use  of  lead  pij^es  is  largelj 
removt^i  if  the  contanu'nated  water  is  entirely  run  off,  but  it  is  not  com^ 
monly  realizKl  how  long  a  time  is  required  for  this  (probably  not  less  than 
t!ftet*n  mimitcs  for  a  pijie  fifty  Itx't  hvng),  nor  how  soon  traces  of  lead  may 
agnin  lye  founth  It  is  highly  proI)ai>h"  that  it  is  from  this  source  that  t!i| 
jjnmter  put  of  the  lead  comes  w^hieh,  as  will  be  shown  later,  is  to  Ije  fonm 
in  lnic«\^  in  the  tissues  of  a  cousidemble  lUTjixulion  of  the  (.h immunity.         1 

The  next  soun'e  of  donu'stic  poison  of  greatest  importance  is  from  thi 
c4imiimte  of  lead  usetl  in  c*ijloriug-matter8.  This  substance  has  long  heel 
u?«nnl  to  t\>lor  cloths  and  iiaiH/i-s,  toys,  swx^etmeats,  butter,  and  many  othefl 
«iil«tiUHH^,  but  cases  of  poisoning  from  it  have  l)een  considered  rai^,  ilii 
gr««iter  numbtT  affecting  weavei's  working  with  yellow  cloth  or  yarn 
In  i"**!^  of  acute  poisiruing  tlie  symptoms  seem  maiidy  due  to  the  actiai 
\^  iheehrfanium  element;  In  the  chronic  cases,  to  the  action  of  the  lead 
(V^'«tii)  iHfit**  of  the  former  kind,  weurring  in  children,  are  on  recoixi  io 
vi^k#c  lilrratnre  (see  below,  and  in  the  Table). 


%  ^^  YT.  1*.  Mrtl»i  Wood's  Hwnd-Book  of  the  Medical  Sciences,  urtiele  "  Chromjite 
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A  Golable  impulse  hiis  been  givtMi  tt>  the  tiiibject  within  tlie  past  few 

^lears  by  sevi^ral  impi>rtaiit  hivestigiiticjns  and  ri'iMjrts  fnmi  l^hilatlt'lpliia,  by 

X>i'.  D.  D.  Stewart  and  othem.    Seventy-uine  t-ases  of  poissoning  were  traced 

t€*  lead  t'hroniat^i  u^  by  a  immU'r  of  l>akors  tu  color  cako  and  to  give  a 

gla.ze  to  buus.     These  caf*es  will  ix'  studied  under  Symptomatology. 

PATHOLOGY, 

The  Freqitency  with  w^hich  Lead  is  Found  in  the  Tlssues. — 

le  of  the  earlier  chemistd  of  this  c^^ntnry  (Devergie  and  others)  believed 

lead  was  a  regular  ingredient  of  tlie  tissues  of  men  and  animals.     This 

not  the  ease,  !>ut,  as  has  !)een   pointed  out   rtn-ently  by  (iatitier,*  who 

ves  a  ibnnitlalih^  list  of  the  domestic  sourees  of  |>oistKuing,  there  are  so 

ny  ways  by  which  small  quantities  of  lead  may  find  entrance  into  the 

ly  that  it  is  almost  impossible  to  keep  wholly  clear  of  it,  though,  as  a 

le,  DO  more  is  absijrbwl  tlian  is  eliminat^Ml 

In  the  course  of  tlie  j»ast  few  years,  Dr,  A.  M*  Comey  and  I>n  C  P. 

^^oroester,^**  IxJth  of  Harvard  University,  have  analyzwl,  at  my  ro<|Uest,  the 

^rine  uf  more  than  one  hundred  and  iifty  pei^ons  not  presenting  symptoms 

T  lead  pt^isoning,  and  living  mainly  in  the  neighlH>rho<xl  of  Boston,  and 

.ve  found  traces  of  lead  in  about  twenty-five  per  cent,  of  them.     It  is  not, 

course,  asserted  that  these  figures  wnuld  apply  to  the  commnnity  as  a 

"^vln)!!*,  but  any  one  attempting  to  c4»ntrol  them  should  m^  a  process  as  deli- 

<2at>e  as  that  followetl  in  these  rcseiirches.     In  an  a|)i)endix  to  this  article 

^*l€?re  will  \)e  found  a  description  of  the  method  of  analysis  formerly  used, 

■tocl  n\iM}  a  pap€*r  \w  Dr,  Worcester,  pointing  out  (XTtain  ehanti^  of  error, 

*tlid  the  means  adoptetl  by  him,  after  long  and  careful  study,  to  obviate 

tf*c?iu.     The  numlKTof  chiklren  n^pivsentetl  in  these  analyses  is  as  yet  small, 

IUuf  It  ^.Jll  1^^  iDcrea^scil  in  further  investigations. 
Otie  group  of  cases,  the  patients  being  a  father,  a  mother,  and  ihrvc  ehil- 
**^«*c»n,  who  w^ere  under  the  cure  of  a  colleague  of  the  writer,  is  cs|xx"ially 
'*^ ^cresting  in  this  conne<'tion,  as  showing  the  important^  of  taking  lead 
l^^^iianing  into  consideration  in  ot)St*ure  cases,  and  as  indicating  the  dif- 
^^^^HK^e  in  suswptibility  betwet^n  different  members  of  the  same  family. 
*-  fci*  water  nseil  I>y  tliis  iamily  at  their  (country  house,  wliere  they  spent  a 
iisiderable  |>art  of  the  year,  ran   for  s*>me  tltstanit*  througli  Iciul  pipes, 
was  found  to  contain  a  large  quantity  of  lead.       Rc[>c*atiHl  analyses 
owed  that  lead  was  prc*sent  in  <H)nsiderable  quantities  in  the  urine  of  two 
^^  the  children,  the  father,  and  the  ni«jther,  though,  for  some  reason  m>t 
^^*^y  to  be  explained,  not  in  that  of  the  tliird  rhikl.     All  thest*  children 
'^^'^n'  in  fair  ht?alth.     One  t»f  tlnin,  however,  had  l>een  very  subject  to  shar|) 
^•-^rtacks  of  gastric*  indigestion,  |>aiu  in  the  letl  side,  and  vomiting,  preeedetl 
^^(y  sore  thmat,  and  alsi>  ti>  const i[>ation,  which  was  worse  during  the  attacks 
^^^  indigestion.     When  the  lead  was  ftiund,  small  tlos€*s  of  iodide  of  potas- 
sium wt»re  given,  but,  as  they  swmed  to  precipitate  the  attacks  alx)ve  men- 
^i'Jiitd,  they  were,  after  a  number  of  trials,  discontiuuetl  by  advice  of  her 
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pbysietan,  who  believed  her  att:ieks  to  Ix?  due  to  impcTfo-t  power  of  digi 
tion,  A  p<iia8ible  cause*  for  this  ini|jerfeet  digestion  wai5,  obviooj^ly,  the  leg 
The  water  was  abandoned,  and  she  became,  finally,  perfectly  well,  but  i 
still  has  to  Ije  careful  with  her  foixl.  Another  ehild»  a  sister,  in  who 
urine,  als43,  Imd  wa.s  found,  is  siiid  tu  have  had  a  few  attacks  of  indigestii 
and  oc^asioDal  clay-cx)lored  stools.  A  tliiixl  child,  a  boy,  who  was  thoug 
to  have  drunk  even  mure  of  the  water  tlian  Iiis  sisters,  had  no  lead  in  I 
urine,  aciMjrding  to  two  analyses,  and  preseutetl  no  symptoms.  The  fath 
and  mother  w*ere  perfectly  well,  though  their  urine  contained  a  cousideral 
amount  of  lead. 

The  above  statistics,  taken  as  a  whole,  woidd  seem  to  indicate  not  on 
that  lead  is  oflen  found  in  small  rpiantities^  but  also  that  it  is  usual 
harmless.  When,  h<3wever,  it  is  rememberetl  that  out  of  a  whole  fanu 
exposed  to  the  same  source  of  poison  injj^ — i:lr  in  king- water,  for  example- 
one  may  l>e  severely  poisoned  and  I  he  rest  not  at  all,  that  we  are  who! 
witliout  knowledge  of  the  grounds  for  this  great  diflerence  in  susoeptibilit 
and  only  imperfectly  atxjuaiuttHl  with  the  manner  in  which  lead  acts,  ai 
that  symptoms,  or  groups  of  symptoms,  are  occasionally  met  with  for  whi 
lead  poisoning  seems  to  be  responsible,  yet  which  differ  widely  from  tl 
classical  types,  it  is  fair  to  conclude  that  the  %vide-spread  presence  of  tl 
subtle  |x*ison  is  a  real  danger  to  the  community  aud  one  calling  for  furth 
investigatir)n. 

It  is  knonii  that  an  outbreak  of  acute  symptoms  s^mietimes  occurs  afl 
long  exixtsuiT  to  minute  doses,  atid  without  apjmrent  cause.  This  is  soin 
times  attrilmted  to  the  fact  that  the  oi^ns  which  eliminate  the  poison  fi 
in  their  efficiency  ;  but  another  cause,  met  w^itli  among  adults,  is  a  ooqci3 
fiHit  iH>isoning  with  alcohol,  and  jierhaps  olher  poisons. 

AasoHPTiox,  Elimination,  and  Action  on  the  Tj^subs. —  Lea 
whether  in  a  metallic  state  or  as  a  salt,  may  be  rendered  soluble  and  a 
8ari>eil  by  tlic  Huids  of  the  digt^stive  and  respiratory  tracts.     It  may  a) 
penetrate  thi*  skin,  wlicn  rubbed  on  in  the  fijrm  of  ointment,  as  for  eoamel 
pur|>it«es^  or  npi»licd  in  solution  to  abraded  surfaces ;  and  there  is  a  fi 
amount  of  evidence  to  show  that  even  when  handkil   for  long  periods 
nii*tal)ic  form  it  makes  its  way  through  the  epidermis,  perliaps  afler  decol 
|x«iiUon  by  the  sweat,  sufficiently  to  exert  local  action  on  the  skin  and  i 
wr\'eH,      It  iTiuains  stored  up  in  the  body,  mainly  in  the  liver,  but 
the  ivntral  nervous  system  and  a  large  number  of  other  organs  as  \vt 
iftouiWiuH^s  m<uv  in  one,  S4)meiiim]^  moi'c  in  another,  this  being  probably 
imei  dt*fHMident  uj>on  tlie  period  at  which  the  examination  is  made  and  t 
<liflimoler  of  the  cxiKisure, 

1 1  nwlily  iHrmhines  with  albuminoid  substances  to  form  an  albumina* 
Wl  MnndwilP'  thinks  it  must  Ik*  stored  up  in  the  tissues  in  some  U 
ailMblir  t\>rtM  than  tins,  or  it  would  lie  more  rapidly  eliminated.  Whetb 
ll  ll  Wliri*ly  inert,  except  when  ciivuhiting  with  the  blood  or  wl 
IH^ii^uf  tftiiiiitmtiou,  is  a  ptMut  which  is  in  need  of  further  study. 
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It  is  eliminated  maiuly  with  the  ui  iin'  and  the  bile,  hut  to  some  extent 
^nritJi  other  seeretions  and  excrethms,  inchiding  the  miikj  whifh  may  con- 
t-OL^io  enough  to  be  a  souree  of  danger  to  infants  at  the  breast. 

The  anatomical  changes  due  to  lead  have  as  yet  been  stndic*!  mainly 
i«a  €31291^9  of  severe  poisuninfjc.  It  is  not  yet  known  whetlier  they  r>eenr  from 
pxrolon^:ed  ingestion  of  quantities  to<:j  small  to  give  rise  to  symptoms  of 
M-^ocognixahle  eharaeter.  There  is,  however^  a  fair  amonot  of  evidence  tliat 
iKnpoitant  series  of  changes  in  one  organ,  as  the  kidney,  may  be  set  up  and 
I>vogres8  without  eorres[>t^ndini;j  lesions  in  otlior  organs* 

The  general  character  of  the  changes  wliich  it  produces  in  the  Ixjdy 
is^  MxU  indicated  by  tlic  re<'cnt  investigatinus  of  CiVens  and  D'Ajutolo.** 
I^hcse  experimentei^s  find  that  there  is  sc-arcn^ly  an  organ  or  a  tissue  that 
■^^dnjiios  aaafiected*  The  action  of  the  lead  is  first  on  the  |>arenchyma  of 
^fce  oi^ns  iuvoIvch],  then  on  die  blo< k1- vessels ;  and  it  eventually  lifuls  to 
*^e^e  furraatioa  of  eonnwlive  tissue.  Its  action  is  very  slowly  progressive, 
^^^kI  attacks  the  different  stnictures  In  foci* 

The  changers  in  the  liver-cells,  and  in  the  glands  of  the  digestive  tract, 
^1^  describetl  as  a  gniuular  dcgcueratiiui  of  tlic  protoplasm.  Tlie  nuclei 
•undergo  a  vesicular  degenemtion.  Tlie  apjKirent  atrophy  of  the  Hver-cclls 
'^^Hich  had  been  descrilied  by  Fi'ietlliiudcr  and  othei^  was  not  observed. 
^*he  chaugcj?  in  the  kidney  were,  tii'st,  parenchymatous  dt^enemtiun,  with 
^^lomerulitis  ami  liyaline  degemTatiim  uf  the  vessels;  finally,  interstitial 
**^|>hritis.  The  changes  in  the  muscles  were  analogous  to  those  described 
*or  the  liver  and  kidney. 

The  able  researches  of  Maier*^  indicate  that,  besides  many  other  organs, 
^^e  cortex  of  the  bniin  is  liable  to  suffer  irom  this  proc^ess  of  aclemtie 
^*<^|jencrat  i  o  n . 

Lead  has  lx*en  Ibuud  by  l\aimondi'*  in  the  rnarrow  of  the  long  bones; 
^*^*^d  this  is  of  special  importamH*  in  view  of  the  laet  that  lead  jM>isoning 
^ives  rise  to  changes  in  the  blcwxl  very  similar  to  those  met  with  in  |jerni- 
^i^)tl«  anaemia.  (Malassez,  (iowei*s.)  This  aufemia  set^ms  to  nnderlu'  the 
^^Smiilex  state  known  as  cachexia,  which  tlnniis  imeof  the  prominent  syni[>- 
^^*ni-groups  of  lead  jjoisoning.  Another  cause  of  this  state  is  impaired 
^'  *  ai,  the  anatonnVal  basis  of  which  has  Imhui  fruitfully  studied,  es|M^ 
*  .    "y  Maier  (/oc.  c(V,),  who  fountl  parrnrhymatoUH  changes  in  the  mucous 

'^•id  submucous  coats  of  the  stomach  and  intestines,  and  sclerotic  degener- 
ation of  tlie  submucous  and  mesci^ntcric  ganglia. 

Another  important  series  of  clumges  are  tlujtse  affecting  the  peripheral 
These*  are  sometimes  uudistinguishable,  except  by  their  distribu- 
nd  not  always  in  this  way, — from  the  oixlinary  so-callfxl  **  multiple 
ritis,*'  such  as  is  due  to  alcohol,  arsenic,  and  auiemia,  and  many  other 
well  a8  to  lead.     It  has  been  suggested  that  these  changes  may 
be  aecQodar^  to  an  impairment  of  the  tniphtc  functions  of  the  spinal  cord. 
TTiis  ifl,  however^  as  yet  wholly  mipnivwb 

Tlie  ex [>erimcnts  uf  Gtmil>ault  ujkui  guinea-pigs  {Hiint  to   '         « mn  jn^ei 
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of  oliaiioji'S  chameteristic  of  lead,  ami  furiniiioj  what  has  heon  called  a  ^^peri' 
axilhiry  neurit  Ik/*  in  which  the  infihillary  .slieath  is  atft'ctcd  nioi'o  than  ll» ' 
axis-«?ylinder,  and  tliat,  tot),  in  a  st^tr mental  manner,  i^atively  healtJjj 
tiom  of  nen^e  intervening  l*etWfM?n  the  dij^eased  |>ortions.     It  is  a  ^ignifitmil 
fact,  thongli  one  not  to  Ik^  utilized  witlitnit  <*antion»  that  the  guinea-iiig 
whieh  showed  this  form  of  neuritis  induee*!  l>y  ehmnie  lead  |>oi.soiiiiig  wi^iv 
not  pamlyziM:!.     It  is  worthy  of  inquiry  whether  these  ehangt«  in  the  myt?- 
line,  if  they  oecur  in  man  also  in  antieijmtiou  of  actual  paraly>*is,  may  D*it 
aecount  for  the  fact  that  the  elettrieal  i\}action»  of  the  nerves  of  jM?rsQiM 
poi.soiuxl  with   lead  otten  Jenifer  before  miy  nign  ot  jwiralvsis  has  nmde  it-* 
apiH*amnce.    Another  exphinatioii  that  suggests  itself,  however,  for  tliie  fact 
is  that  in  sueh  eases  only  a  portion  of  the  fibres  going  tcj  a  certain  niui«rle 
may  l>e  destroviHl ;   and   this  is  nioi'e   in   hannony  with   the  <jli?*ervatioii 
of  Erb,  eon  firmed  by  (iowers,**  that  pit^-ijaralytic  changes  in  tlie  muscle^ 
rmetions  (partial  degenemtion-reaetion)  ai\^  j^mietimes  met  with.      It  is  t4> 
be  remembered  also  that,  areording  to  Harnaek's^*  researches,  the  typical 
paralyser  of  lead  are  usually  and  priniai  ily  due  to  the  direct  action  of  the 
lead  ujwD  the  museles. 

Besides  thest^  neuritie  eliauges,  tlioi^*  is  reason  to  believe  that  suliacuie 
pi-ooesses  txi-asionally  occur  in  the  spinal  coitl ;  but  it  is  probable  that  these 
are  not  the  cause  of  the  typieal  **  extcus*or-iiamlyriis,"  but  repi*c^eiit  ane  of 
the  later  man ift-stat ions  of  serious  poisoning  (Sehultze), 

A  numlM'r  of  cases  have  come  to  my  knowledge  pointing  to  the 
bility  that  chi-onic  lead  jwisoning  may  give  rise  to  tj'pical  system  scler 
of  the  s]>inal  eon}.     But  many  additional  observations  are  needed  befoP 
this  can  Im*  i'<:»nsideri:<l  as  certain. 

Lead  also  affects  the  nutrition  of  the  brain,  both  directly,  and  indireetljg^-  ^ 
thiTjugh  the  blwHl  and  the  Ijlood-vessels.** 

Anotlier  highly  im]>ortant  series  of  changes  are  those  which  affect 
kidney,  the  character  of  which  has  abx^ady  been  indii^tcd. 

Lead   |x>isoning  is  held  by  most  writers  of  the  present  day  to  be 
cause  of  chronic  nephritis  (see  alx>ve),  and  it  is  not  impossible,  conside 
ing  the  great  fiTquency  of  this  disease  and  the  difficulty  of  tracing  it  iam^ 
any  other  origin,  that  long-continued  exposure  even  to  minute  quantitie 
of  lead  may  sometimes  account  for  it.     The  acuter  forms  of  renal 
eration   uotcd  iic<_iisioually  in  exjH'riinents  on  animals  (Ollivier  and  othets  < 
have  not  \weu  much  observed  clinically,  except  that  albuminurifi  is  knowt^K^" 
to  occur  as  a  temporary  symptom. 

Chronic  interstitial  nephritis  is  8caix?ely  met  with  in  children,  and  we  dc^^* 
not  as  yet  jxisitively  know  anything  about  the  action  of  lead  npan  Hmn  ~~ 
kidneys. 

Among  the  niost  imjK>rtant  of  the  oljservations  of  the  last  few  jkmmc^^  -^— 
are  those  pointing  to  valvidar  disefises  of  the  heart  as  sameCimes  dinacdr^^^^^l 
traceable  to  lead.  Duroziez*^  i>ointed  out,  in  1885,  the  freqiiencT  u^^^^^ 
mitral  disease  among  [jainters  and   other  persons  employed  ii 
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St^iv'art  (/<x\  cit)  devotes  some  s\nu!e  tn  its  discuss  ion,  iind   reports  two 

Xt  b  a  reiimrkable  fact  that,  in  spite  of  the  itcTum illation  of  lead  in  the 
li^rG^J  and  the  degeneration  of  the  liver-t*ells  and  increase  in  the  connective 
tis^si^^f  ehninic  cirrhosis  has  not  Ixx^n  tmcetl  to  this  source,  in  spite  uf  tlie 
&ot.  that  various  other  poisi>ns  (malaria,  alcohol,  phosphurns)  are  belie vtd 
to  oaui^e  it.  It  should  Ini  imid,  however,  that  tlie  etiology  of  hepuic  cir- 
rhosis is  by  no  means  easy  to  make  out  in  every  case. 

In  the  foregoing  descriptions  lead  has  been  spoken  of  as  causing  more 
or  less  i>ermanent  changes  in  the  nutrition  of  the  different  tissues  and 
arj^a^ns,  bnt  it  should  not  be  forgf^tten  that  it  acts  also,  in  all  probability,  as 
a  t:€?tnpf»rary  poison,  without  necessarily  giving  rise  to  gross  tissue-change 
(Miirnack),  and  it  is  pThaps  in  this  way  that  the  oc^casional  rapid  onset 
a^i^d  the  almost  equally  rapid  disappearance  of  paralysis  and  other  8ym|> 
to  1x^3  are  to  be  explained. 


SYMPTOMATOLOGY. 

Relative  Susoepttbilit^*  op  Children. — C'hildren  of  every  age 
fcia^v^  so  otlcn  been  seriously  poisoned  by  exposure  to  small  quantities  of 
Ic^^wi  that  tlieir  sensitiveness  to  single  doses  of  moderate  size  may  be  con- 
sidered LIS  greater  than  that  of  adults.  On  the  other  hand,  it  is  noteworthy 
tliiit,  the  reportv-^  of  t'^.^rtain  of  tlie  epideniit^,  Jis  they  may  l>e  called,  of 
<1  nil! king- water  jmisoning  which  have  (xscurred  in  England  and  elsewhere 
Bt^t:4s  that  the  propoitiou  of  children  afftH!ted  severely  enough  to  rec^uire 
ttiedical  i^ire  was  ver>'  small. 

Thnsj  Dr.  BrowTi/^  in  rt^porting  on  the  epidemic  at  Tredc»gar,  expressly 
s^ys  that  he  saw  no  serious  symptoms  in  any  jx*rson  under  eighteen  veal's 
of  age,  although  he  observfxl  fi f by-two  eases  of  well-marked  poisoning,  and 
tMro  hundixid  ciuses  with  k^d-line  on  the  gnms,  in  i>ersons  older  than  this. 
^^^  does  not  say  whether  any  children  were  seen  with  the  lead-line.  This 
^o^QiB  in  general  to  be  rare,  owing,  no  doubt,  to  the  fact  that  the  teeth  of 
yoting  childi'en  rarely  eollet^t  tartar ;  but  forty-two  cases  where  this  line  was 
®^^^u  in  children  under  fiftei:*?!  years  of  age  aiT  reported  by  Dr.  John  Brown" 
Oat  of  three  hundred  and  three  cases  collected  during  the  past  year  in  an 
^pitlemie  at  Bacup.  Five  of  these  children  were  under  five  years  of  age; 
^*^hteeu  were  between  five  and  ten.  The  remaining  cases  are  tabulated  as 
^oi|^^^^  as  regards  the  frequency  of  the  lead-line : 


10  and  under  15  years  of  age 
15    *'        *«      26     "      "     '' 


20  I  25  and  under  60  yeure  of  age    .   ,    144 
68  I  50  years  and  upward    ,.♦..,      48 


tOf  thirty-<'ight  persons  belougiug  to  the  household  of  the  royal  family 
^    ^'lai'eniont,  of  whom  thirteen  wcr*  severely  {>oisoued  tli rough  the  drink- 
^l^-water,   no  children  were  attacked,  though    they   were   prcsient  to  the 
^*-*rnljer  of  eight. 

If  thei^  fact^  really  indicate  a  relatively  slight  liability  on  the  part  of 
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chilJrco  topoisoDiii^  from  miniitt^  dosi^s  often  re|K'ated,  it  h  a  matter  of  gp 
iiiteri^t,  jKKSsibly  iiidiwiting  a  nanx*  active  jwjwer  of  t'limiriatiou   on  the 
part.     Several  eases  of  drinking-water  poisoning  in  children  are,  howevei 
upon  rcH^ord,  aiul  the  subjeet  must  l>e  eonsiderefl  as  requiring  further  study. 

The  LitHvd  for  January,  1889,  eontain;^  the  report  of  a  case  of  pamlysSi 
of  all  four  extremities  from  tlie  fruitful  souree  of  the  Sheffield  drinking^ 
water  in  a  girl  of  eiglit,  and  a  similar  aise  has  tui^n  rcjxii-ttMl  by  Seeligmiilletil 

The  history  of  the  group  of  thret^  children  cited  under  Patholtigy  is  ia>i 
teresting  in  this  connection.  It  will  Ijc  noted  tiiat  In  the  urine  of  two  o|| 
the  clu'ldrt*n  lead  was  found  in  large  quantities,  while  in  that  of  the  thirc) 
it  was  absent.  Possibly  this  was  due  tci  the  fact  that  this  i>atient,  lieiuj^ 
a  boy,  liveil  a  more  iu*tive  lilc  than  the  others,  who  were  girls,  and  th 
the  perspimtion  helpeil  to  eliminate  the  lead. 

Tht're  is  a  certain  amonnt  of  evidenw  indicsiting  that  with  children,  ! 
well  as  with  adults,  previous  exposnrc  to  poisoning  by  lead  in  mhiut^  d 
insufficient  t(j  cause  definite  symptoms,  acts  as  a  eontributive  cause  for  im 
outbi\»ak  of  atiite  symptuuis  on  further  cxposurt\  The  cases  rcjKa'tiil  bj( 
Chapin  (set?  Table)  were  perhaps  an  instance  of  this.  The  final  exposure| 
leading  to  prolongtxi  and  serif lus  sickness,  consisted  only  in  a  few  dayd) 
stay  in  a  frt^ldy-i)aint(\l  nnaii  ;  but  this  had  been  preceded  by  an  exix)sure 
of  two  yeai's  to  the  snmll  amount  of  emanations  arising  from  a  jx>t  of  fresh 
paint  which  was  kept  in  a  room  adjoining  that  in  whicli  the  ehildi^n 
mainly  lived.  It  has  fix?c|neutly  been  noticed  with  ri^ard  to  workers  ]|| 
lead  that  they  lieajnie  more  susceptible  after  one  attack  of  |K>isoning.  j 

Acute  and  Ciiroxic  Poisrixixr;. — ^Thure  is  no  material  dif^eix'nce  hj 
character  l>etween  the  symptoms  of  acute  and  those  of  chronic  poison iugJ 
except  ff>r  the  fact  tliat  in  the  f<»rnicr  ca.si^  tlie  Icx-al  irritation  of  the  lead' 
compounds  ou  the  gastro-intestina!  tract  may  aiuse  an  impoilant  series  ofi 
direct  and  indire<?t  symptoms.  • 

8ivligm idler,  in  drawing  u])  the  difFertiitial  diagnosis  Ix^tweeii  k<i4' 
poisoning  and  arsL'iiical  poisouitig,  says  that  {Kiralysis  does  not  occur  frouri 
acute  lead  poisoning.  Tliis  is  ciniaiuly  incorrect  except  as  a  matter  ofl 
degree,  as  several  crises  cited  by  Taylor,  and  the  physiological  experimenti 
of  Harnack,  sufticiently  indicate. 

In  tlie  following  tlescriptiim  of  symptoms  special  reference  is  had  to 
cases  of  chronic  poisoning  ;  and  those  symptoms  ai'e  chiefly  considered 
which  art*  apt  to  m'cur  in  children.  | 

General  Cachexia,  with  earthen  hue  of  the  skin,  icteroid  di5<x>lonij 
tion  of  the  conjunctiva,  loss  of  flesh  and  of  apiK?tite,  etc.,  is,  in  a  large  pro* 
portion  of  the  aises  of  chronic  jwisoning  of  Iwith  ad  nits  and  eh  i  Id  re  u,  thi 
first  sign  of  lead  poisoning,  and,  (Tiinbintil  with  a  variety  of  obscrui'e  nem 
V0U8  symptoms  and  a  motterate  amount  of  indigestion,  such  as  might 
be  overlooked,  may  remain  for  a  long  period^  or  even  pernianently, 
sole  manifestation.  An  interesting  group  of  cases  of  this  sort  has 
repoiied  by  Dr.  Robertsou.*^     Twenty  young  girls,  in  an  institutioa  wliii 
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bad  boniG  the  highest  reputation  for  the  rare  and  jL!:fpiKl  liealth  of  its  in- 
mateSj  Ijei'ume,  one  a  tier  another,  langiikl,  pale,  and  i^'wk  in  various  waySj 
and  did  not  recover  until — after  one  or  two  had  been  attacked  with  severe 
colic  and  coui^tipation — it  was  diseovercxl  that  they  were  in  the  habit,  while 
at    play,  of  ijrinkiug  the  water  from  a  lead-lined  eistenij  ordinarily  used 
for  iwashing.     Al>8tJnte  proof  that  these  eases  were  due  to  lead  |X)isoning 
is  xiot  funiit^hed,  Ijut  tlie  water  contained  a  largi*  aimnint  of  lead,  and  after 
removal  (mm  this  ejcposure  the  patients  recovered  and  oo  new  cases  of  ill- 
ness occurred. 

Occasionally  the  emaciation  and  general  failure  of  nutrition  are  of  an 
extreme  degree,  yet  either  without  other  signss  of  poisoning  or  out  of  pro- 
portion to  them. 

It  is  impossible  to  define  with  accuracy  the  clinical  symptoms  of  lead 
caohexia  in  the  v^ry  chronic  cases  which  may  occur  from  exixtsnre  to  lead 
in   minute  do9<:'S.     It  has  its  source  in  a  variety  of  disordei-ed  functions. 

Disorders  of  Digestion. — The  most  common  symptom  of  this  class 
i»  eolic.  In  spite  of  tlie  opiuion  expressed  by  Soltmanu,^'  that  lead  colic  is 
^^  raj^'e  in  children,  I  find  it  frcMpieutly  uottdj  and  see  no  n?ason  to  think  that 
^■its  absence  is  characteristic.  It  was,  however,  absent  in  most  of  Stewart's 
^■ta»(d-chn:mmte  cases.  It  is  also  important  to  note  that  it  must  in  many 
^^%ases  be  difficult  to  distinguish  lead  eolie  from  the  intestinal  colic  to  wiiich 
cHildren  arc  m  largely  subjec^t.  The  colic  in  adults  is  usually  most  severe 
al>out  the  umbilicus,  but  often  spreads  over  the  whole  abdomen.  Constipa- 
tiou,  for  which  diarrluea  is  owasionally  substitutal,  i.s  an  imiK>rtanfc  con- 
firmatory symptom.  The  alxlomeu  is  often  retractetl,  but  this  nctd  not  be 
tiie  c^aae.  Vomiting  freipicntly  oceni's,  and  the  vomitus  may  be  yellowish 
m  color  even  when  otiier  salts  of  lead  than  the  ehromate  are  the  cause  of 
tno  poisoning,  though  oftencr  in  the  latter  case.  In  regard  to  the  less  defi- 
mte  kinds  of  indigestion  we  have,  as  yet,  no  satislactor}*  means  of  making 
t^he  diagni:»siSj  but  if  no  other  caus<:'  is  disco veraljle,  and  if  lead  is  found  in 
the  excretions,  it  will  be  worth  cuusidcration  whether  it  may  uot  lie  acting 
^^  at  least  a  coutributive  cause- 
numerous  cases  might  Ix?  cita!  from  among  ad  tilts  to  show  the  great 
^^ricty  of  symptoms  of  indtgostion  for  which  lead  is  at  least  partially 
*'*p®lxnisible.  Thus,  in  a  ease  spoiled  by  Tunzclmann,^^  vomiting,  es|ie- 
*^"5iJlyat  night,  was  for  some  time  the  only  symptom.  Typical  symptoms 
,  'iuully  ap[KL'ared,  and  eventually  an(»ther  patient  in  the  same  house  likewise 
l^^jXit?  dow^i  witli  paralysis.  Blue  line  was  present  in  both  tiises.  In  the 
^^r~^^^yicti  for  1884,  several  eases  arc  noted  where  the  signs  w^ere  thought  to 
^^•^^*t3t  to  cancer  of  the  stomach,  and  another  wliere  a  distrc*ssiug  indigestion 
[  *     3"ears'  duration,  apparently  due  to  lead,  w^is  the  only  symptom.     Where 

I  *^    poisoning  is  due  to  ehromate  of  lead  and  is  acute,  the  dt^ections  and 

^  ^i^mitus  are  es|K>eially  likely  to  I  )e  yellow  ish  in  color,     Yellow^ish  vomit  us 
I  »    however,  common  in  pois<jnlng  ironi  other  salts  of  lead  besides  the  chro- 

^^^^t^,  as  Dr.  Stewart  poiuts  out  in  connection  with  his  cases.     The  character 
Vol.  IV.— 40 
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of  tlie  indigestion  in  a  group  of  children  jKjsijibly  |x>isoned  by  drinkingj 
water,  and  in  whose  nrine  kml  Avas  funnd,  is  described  under  Patholugy. 

It  is  earnestly  tcj  be  hojKtl  that  the  eharacter  of  the  indigestiun  in  case^ 
of  chronic  jx>isoning  in  children  will  be  carefidly  studied  in  the  futur* 
Id  the  iiupf>rtant  gronp  of  Icud-ehrnmate  eases  reported  by  Stewart,  anq 
rexia,  nansea,  and  vomiting  were  promiiieut,  but  the  constitutional  efftxWi 
of  tlie  lead  may  liave  l>cen  complicated  by  the  hnml  action  of  the  chrumiiim 
thongh  in  most  of  the  castas  the  exposure  had  liccu  going  on  for  some  tim»4 
Of  the  seven  cases  described,  constii^tion,  not  of  a  high  degree,  had  beq( 
present  in  four  only,  and  slight  colicky  pains  in  only  two. 

Symptoms  affectixg  thk  NEKvtK;,s  System.— Motor  Symptoco^ 
— The  motor  paralytic  symptoms  due  to  lead  poisoning  are,  so  far  as  rm 
know,  almost  wholly  of  [>eriplieral  origin.  It  is  pr^ssible  that  spinal  disc^i 
sometimes  plays  a  i>art  in  their  production,  as  will  Im?  shown  later;  an 
occasionally,  in  the  case  of  ajclults,  cerebral  hemorrhage  and  redema, 
oei-ebral  degeneration  due  directly  to  lead,  cause  |>ai*alytic  symptoms. 

The  iK'ripheral  jmralyses  may  be  dividend,  broadly,  into  (1)  those  wh^ 
the  loss  of  jxjwer  is  a  diiT'ct  consLHpieuf^^  of  disease  of  the  nerves  cor:ia 
s]wiidiiig  to  the  atfeeted  mus^'les  ;  (2)  those  where  the  loss  of  power  is  d 
result  of  disease  of  the  muscles  themselves  (Gowers's  **  primary  atroph\-^ 
compare  Pathology). 

Tlie  first  of  these  groups  may  agaiu  V>e  divided  into  those  where  ^ 
dlstribntton  of  the  paralysis  is  of  the  usual  tyi>e, — that  is  to  say,  wbi* 
tlie  extensors  of  the  tingers  and  hands  are  tlie  parts  maiiJy  affectedj  j 
supinator  longus  and  the  extens5or  ossis  metaearpi  pollicis  usually  escapi  I 
— ^and  tliose  where  the  symptoms  suggest  forms  of  genemli^ed  neuritis  s^ 
as  are  due  to  alctJioI,  arsenic,  and  mauy  other  |>oisons. 

The  "primary  atrophy*'  (hitherto  studied  only  in  adults)  atfeets  p3 
eminently  the  small  muscles  of  the  hands,  but  oflen  other  grou|JS  as  vr^ 
Its  course  is  chronic,  and  the  prognosis  less  favomble  than  in  the  neur^ 
or  *  *  degenerat  I  v c* '  fo rm » 

The  clinical  analysis  of  these  different  forms  of  poisoning  m.ight 
carried  much  farther  if  space  permitte<I.  Vov  an  excellent  account  of  tl* 
the  reader  is  i*t/ferR*d  to  (Jiiwers^s  '^  Manual  of  Diseaises  of  the  Nerv  * 
Systena.*'  It  is  now  genemlly  I'eooguized  that  the  selet^tive  preference  I 
lead  for  ci/rtain  spei^ial  nervo-muscular  groups  is  relative  only,  many  ner-" 
and  must^les  apparentl}"  unalfectcd  Ijeiug  really  diseased  ;  and  a  mistake 
diagnosis  might  ea^sily  he  made  by  attaching  too  much  importance  to  "^ 
pR^ence  or  abst»nce  of  extensor  paralysis.  Sometimes  the  shoulder-muse^ 
are  fii'st  or  mainly  atlVn^tc^h 

It  is  a  striking  fact  that  whereas  in  adults  the  paralysis  in  the  v^ 
majority  of  eases  affects  the  upixjr  extremity",  and  especially  the  exteiis^ 
of  the  hand,  either  alone,  or  far  more  than  those  of  the  foot,  this  appcd 
not  to  be  the  e^ise  with  children.  In  every  instance  that  the  writer  l3 
found  described  or  has  seen,  the  legs  have  been  affected  as  mucli  as  the  arxfl 
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more,  ns  m  paralvctit^  from  iilcohol  and  arsf  tiir,  the  syrtiptonis  generally 
ppeariug  first  in  them*  Tlie  type  of  tlie  paralysis  st^enis  in  utiier  respects 
E>c*  hte  the  same  as  in  adults ;  that  is  to  say,  the  ext-ensons  are  aHect4?d  more 
d^fcoai  the  flexors,  as  occurs  in  multiple  neuritis  of  every  origin,  exeept  &«3me- 
I  <-i  I  ties  ID  cOises  of  ai'senieal  jx>isoniiig,  where  the  flexors  may  be  aflectcd 
[    M^^^SLvly  or  quit-e  as  mue!i  as  the  extensors. 

^K  The  details  of  the  physical  exam i nation  in  the  rei>ortyed  ehiklren's  cases 

^^fc.r^  nut  stiffieieotly  exaet  to  enable  us  to  sjiy  whether  the  particular  muscJes 
I      '^^'htefi  usually  escaj>e  in  ad u Its  are  unalieetetl  in  them  or  n(*t. 
■ft  It  would  lie  premature  to  offer  an  explanation  of  this  relatively  greater 

^^p<^otle[ie>'  of  lc*3id  poisoning  in  ehildren  to  affect  the  Irnver  extremities,  since 
^Klie  cases  on  whieli  the  observation  is  based  are  still   few  in  number.     It 
"^^ill,  however,  be  an  interesting  matter  for  further  inquiry,  and,  if  the 
observation  is  confirmed,  it  may  lead  to  eonelusions  of  general  interest. 
I  Ataxia  of  the  extremities,  which  has  Ijeen  noted  a  few  times  in  adults, 

bays  nut  as  yet  l:>een  met  with,  to  my  knowledge,  in  young  ehildren,  except 
'       i  n   the  form  of  chorea. 

in  adults,  and  also  in  wrtain  animals,  paralysra  of  the  larynx  is  occasion- 
^sJly  met  with  (Seifert  and  ot!iei*s),  and  this  may  oa'ur  without  other  symi>- 
t^>tiis  of  note.    I  am  not  aware  that  this  symptom  has  been  seen  in  childhood. 
Sensory  eymptomB  are  met  with,  Ixtth  of  the  tyj>e  of  those  due  to 
•loiiritifi  and  of  the  cerebral  ty}ie  (espei-ially  hem i anaesthesia),  and,  fuilher- 
€3rr%  local  anaesthesia  is  occasionally  due  to  the  direct  action  of  lead  upon 
"•He  skui,     No  cmvs  of  either  of  these  soi^s  have  as  yet  been  described  as 
^^c^urring  among  children, 

Symptoins  affecting-  the  Visual  ApparatUB* — A  numlxT  of  cases  in 

^clults  are  on  recoitl  whem  uenritis  or  atroj>hy  of  the  optic  nerve  was  ol> 

^«^r\-ed,  and  where  the  motion  of  the  eyt*s  was  aff^^eted.     I  am  not  aware 

^i^at  any  onse  of  neuritis  or  atrophy  has  l>een  reported  as  affixling  a  young 

^hild,  although  unexplaineil  eases  of  neuritis  are  now  and  then  met  with 

hieh  might  pcissibly  be  of  this  origin.     Dr.  Miller,  of  New  Orleans,  has 

H)rteil  a  very   interesting  case,  of  drinking-water  origin,  where  double 

'V^iiiati  and   amaurosis,  associated   with   serious  and    prolonged  paralj'sis, 

.^jrred  in  a  **  young  lady,"  whose  age  is  not  given,     I  have  myself  seen 

rcjKjrted  a  case  of  partial  pandysis  of  the  fx-ular  mnselei?  of  the  same 

^^■igiti,  associated  with  dizziness  and  ataxic  'symptoms  involving  the  ex- 

t.ri*mities,  in  a  girl  of  fifteen.     It   is   prol>aljle  that   this,  like  the  corre- 

^f  »<niding  cases  of  arsenittil  origin,  is  one  of  those  instances  where  lexid  acts 

A  cttjise  of  generalized  neuritis. 

Blncephalopathic  Affections. — The  four  forms  of  cerebral  symptom- 

^^'iq»Iex  adoptetl  by  Tanquerel — ^the  delirious,  convulsive,  comatose,  and 

**^'^td   forms — have  been   essentially  accepted  by  all  later  writers.     The 

^^*»oli»  8ubjtx?t  lias  recently  Wn  reviewed  by  Dr.  A.  Westphal,^  of  Berlin^ 

*^^t  a  pathological  class  iti  rati  on  offered,  showing  the  various  ways  in  which 

*^    brain  may  suffer  injury.     So  far  a^  rhildreu  are  cc^neerned,  we  have  to 
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doiil  maiiily  wich  tlie  direet  toxic  aetiuii  of  the  poison,  and  with  the  eflFecl>  -^-^ 
of  impaired  uutritioa.     Among  iufaats  aod  very  young  children  the  teirr^-^ 
dency  to  convulsions  as  a  result  of  acnte  lead  poisoning  is,  as  raight  t:^ 
expeeted,  greater  thao  with  adults.     I  find  also  a  record  of  two  coses  mzz^  m 
children,  exi>osed  by  their  occupation  to  lead,  where  death  occuired,  precedc^^  i 
by  a  series  of  rapidly-recnrring  epileptic  attacks,  besides  other  cerebn — 3 
symptoms.     (See  Case  28  of  Table,) 

A  case  is  reported  by  Kcrscli^*  where  convulsions  occurred  in  a  child  1 
two  years  from  eating  food  served  in  a  dish  made  of  an  alloy  contaiiiit 
fifteen  per  cent,  of  lead,     A  large  numl>er  of  the  children  in  Dr,  Stewar 
series  of  h^d-chromate  cases  died  in  convulsions^  aod  one  of  them  h^c^    ^ 
m^ild  deliriimi. 

One  of  the  most  practical  and  im|K)rtant  questions  connected  with  tt 
group  of  symptoms  setras  to  be  whether  true  epilepsy  of  the  usual  ty 
may  originate  in  lead  jioisoningj  uucounected  witli  otlier  symptoms  suF 
cicntly  markctl  to  indicate  the  presence  of  the  p3>ison.     Gowers  gives 
opiuion,  without  adducing  the  iacts  upon  which  it  was  based,  that  epilcjj 
attacks  originating  in  lead  poi&oning  may  continue  for  a  long  time  after  t3 
cansc  has  been  removed.     GaillaitJ  '*  also  says  that  epileptic  attacks  startL 
in  this  manner  may  t>ecome  habitual. 

I  have  mysc4f  seen  and  ix-porteil  a  case  which  is  vevy  imjiortant  in  t 
connet»tion.     It  is  that  of  a  young  woman  of  twenty-seven,  poi.suned 
drinking-water  drawn  through  twenty  feet  of  lead  pipe  from  a  sunk  w- 
the  end  of  the  pipe  resting  in  the  well.     Her  first  symptoms  consisted^ 
failing  health  and  sovem  pains  in  various  [)arts  of  the  bxly,  espcn^ially 
abdomen,  the  cause  of  which  was  not  recognized.     After  a  time  she  l^p^ 


to  have  "  faint iug'Si>elIs,-*  characterized  by  loss  of  consciousness  of  two 
three*  minutes*  duratirni,  and  pra^H^al  by  slight  dizziness.     She  suffe^ 
also  from  diffuse  hc^-adachcs  and  from  dizziness.     After  these  symptoms  th 
lK*en  prc^st^nt  for  two  years  or  more,  she  had  a  violent  eerebml  attack,  \\^ 
prolonged  loss  of  consciousness,  convulsions,  and  amaurosis.     Tliis 
followcil  by  another  attack,  after  whicli  came  characteristic  lead  j^ialsy 
the  arms,  and  finally  localized  atrophy,  from  which  she  never  entirely 
eovcR\l.     The  epileptic  attacks  did  not,  however,  recur,  so  far  as  I  knc 
after  the  cause  was  removed  and  treatment  instituted  ;  and  this  is  certaii 
the  usual  experience. 

Tlic  question  arises  whether,  in  such  a  case  as  this,  if  the  character 
the  exposure  had  bci^n  less  severe,  or  if  the  patient  had  act^idcntally 
removc>d  from  exposure  Ix^fore  the  final  outlu-cak  occtin^,  the  case  migf -^" 
have  progrcsst^d,  by  virtue  of  habituation,  like  one  of  ordinary  epilep^.^**-- 
and  the  real  cjuise  passed  unsuspected.  ^ 

In  the  epidemic  at  Tredegar,  already  cited,   one  case  of   temjiorari'^^J 
epilepsy  aSvSocnatcd  with  other  signs  of  poisoning  was  met  with  out  of  fifty- ^""^ 
two  ciLsc^  of  serious  poisoning.     Similar  cases  are  report wl  by  Leidt^orf® 
and  by  Inmau,^     Kronig  ^  gives  an  analogous  case,  and  a  few  othei's  are  on 
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*     It  has  been  statcil  that  in  tlio  quleptie  attacks  due  to  lead  tlie  loss 
ioiisiie&ig  ooeui*s  smldeuly,  without  aum,  but  this,  even  if  invariably 
Cmie,  18  not  |jatln:>gnomonic\ 

I  have  seen  thiTe  eases  of  chronic  einlejisy  where  leiul  was  found  in 
^Jfte   uriue,  but,  for  the  ivasons  statixl  under  the  head  of  Diagnosis,  1  do 
x^ot  csonsider  this  a  sufficient  indieatimi  of  their  origin. 
^B  I  sliall  now  note,  %vithont  dwelling;  on  thcni  at   length,  a  nnmlKT  of 

^^kvmpiomjS  of  rarer  ocHHirrence  which  have  bc^en  mainly  ubservxHJ    among 
^^u] tilts,  but  which  might  readily  occur  among  children* 

Hysteria. — A  nnndx^r  of  the  French  writers,  fallowing  Chareot,  l)e- 
e  that  lead  poisoning  must  c?ount  as  at  least  an  exciting  canse  of  hysteria, 
riog  the  same  illation  to  it,  for  example,  as  tmumatisni,  psychical  influ- 
and  the  like;  and  that  the  heniianiesthesia  and  some  of  the  paralyses, 
Titly  of  cerebral  origin,  which  have  liecn  desrTibed  in  cases  of  lead 
lM>isouing,  are  indncetl  in  this  way. 

Insomnia  has  l>een  noted  frequently  in  lead  poisoning  of  adoUs,  and  some- 

t^ciies  foiTus  an  obstiuate  sym{»tom  and  one  difficult  to  tmee  to  its  origin,  es- 

ly  as  it  is  not  net'cssarily  associated  with  marked  signs  of  iK>isoning. 

Neuralgio  Pains. — It  is  well  known  that  pain  in  various  parts  of  the 

lody  lx*sides  the  afxhnnen  is  a  common  symptom  in  the  early  stages  of 

poisoning.     This   [lain   is,   iu   the   great  majority  of  cases,  didl   in 

<iuiracter  and  proliably  neurit ic  in  origin.     Now  and  then,  however,  cases 

***  met  with  where  the  pain,  instead  of  being  of  this  dull  sort,  is  frankly 

netiniigic    in    character   and    follows   the   distribution   of  the   jx^ripheral 

Iilcirvt^.    This  is  important,  as  its  origin  might  not  lie  susjiected. 
Tremor  is  an  important   symptom,  and  one  which  sometimes  occurs 
Aj<ioe,     It  is  espe<:"ially  noticeable  iu  tlie  liands,  and  is,  with  adults  at  least, 
^ther  fine  or  c<.)arse  in  diameter. 
Chorea  hajs  occasionally  been  repoited  in  cases  of  lead  poisoning  both 
of  adults  and  of  childiTU.     It  is  prolKible  that  its  relation  to  lead  is  an  in- 
direct one,  though  Harnaek  observed  movements  which  he  consideretl  to  be 
tsljoreifurm  iu  animals  poisoned  experimentally  >vith  lead. 

CcTTANEOUS  Affec"1*joxs.^ — The  skin  of  patient^i  with  elironic  lead  \mi- 
^^ming  is  usually  dry  and  harsh.  Cases  have  been  notixl,  however,  wbei'e 
oistiuct  inflammatoiy  affections  of  eezematous  character  were  piTsent. 

Febrile  Cosditioxs. — ^Gowei^  notes  the  fact  that  a  febrile  state  is 

^cqigjonaUy  seen  in  lead  poisoning,  especial ly  witli  the  onst^t  of  acute  ner- 

'^^tld  symptoms,  and  that  this  is  especially  true  of  children.     In  Case  4 

^^  the  Table  the  temi>emture  ran  up  to  100^  F.  as  the  paralysis  of  the 

-^tensiirs  came  on, 

Kkxal  Affectioxs. — In  the  chronic  poisoning  of  adults,  renal  changes 

^i^t  as  is  well  known,  an  im]>ortant  part.     Pnblish(>d  records  with  I'cgaixl 

t^liia  |)oint  in  the  cas^'  of  children  do  not  exist,  and  observations  bearing 

B    t.lie  mibject  are  greatly  nectlc^L     The  renal  changes  hitherto  considercxi 

ristic  UB  regards  adults   are   those  described  under  I'athology  as 
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This  h  a  mi^  form  of  disease  i 


although  tlie 'first  changes  leading  to  this  condition  might  perha|i« 


leading  to  chronic  intei'stitial  nephritic*, 
cliildrcii, 

£ur  in  childhood. 

IrSonie  of  the  encephabpathic  symptoms  oliservw!   in  adults  have  hirn 
consideiH?d  as  indirct^tly  due  to  the  renal  and  associated  arterial  ohaji^n% 
It  ii^,  indeed,  nioi-e  thajj  prolmble  that  hemorrhage  and  well-marked  nmniw 
symptoma  a ix*  of  this  origin.     The  i^ime  i-annot  he  said,  however,  of  ik 
greater  number  of  cerebml  symptoms  due  to  lead,  and  this  view  is  humt 
out  by  the  fact  t!iat  similar  symptoms  ai*e  observiHl  in  ehildiH:*n  and  sam^ 
pei*sonB.     It  rshoiild  Lk'  said,  tu  be  flurCj  that  the  thei>ry  has  been  advAiia^ 
that  nra?mia  dne  in  load  may  perhaps  occnr  in  nmseqnentx^'  of  Hjiotimof  the 
renal  arteries  willnmt  gross  stnictural  change;  but  pmof  of  this  h  waiUiag- 
Leai>-Lixe. — This  is  probably  observed  less  often  in  childn»n  tlian  ii'» 
adults.     Nevertlieless  forty-two  such  eases,  where  it  was  obeerved  durir^M 
an  e|>idemic  in  Bacup,^  are  on  ix-cnrd.      Heiv  it  was  associated  with  a  jkh^^' 
liar  form  of  carit's  of  the  teeth.     Two  of  the  children  were  imder  fiw  yta^'^ 
of  age.     Separation  of  the  gum  from  the  tooth  by  tartar  is  lea8  comrai^^*'^ 
in  ehildix»n  than  in  adults,  even  wheix}  the  nutrition  of  the  teeth  id  hac::^^^ 
and  it  is  probably  to  this  fact  tliat  the  usual  absence  in  them  of  the  hlu 
line  is  due. 

DIAGNOSIS. 


-t 


For  the  details  of  the  diagnosis  of  avufc  temi  po!mn!ng  the  reader 
referred  to  s|iecial  w'orks  on  toxicology.     In  general,  it  may  be  said 
the  pathologit-al  conditions  do  not  differ  much  from  those  of  chronic  [loisoti 
ing,  except  that  the  results  of  irritation  of  the  digestive  tract  are  oftei*:*^ 
supemdded,  and  that,  jMirtly  as  a  <x>nsequence  of  this  irritation,  and  partlj^J 
ir4>m  the  toxic  action  of  the  lead^  the  cerebml  symptoms  and  generd 
tratiou  are  liable  to  be  prominent  and  serious.     It  sometimes  happens 
acute  ccn^bml  symptoms  come  on  suddenly  in  the  course  of  chronic  poisonti] 

The  jMr^ssibility  that  epileptiform  attacks  due  to  lead  may  pifcetle  bjr* 
long  time  otiicr  w^ell-marked  signs  of  poisoning  should  Ix^  Ijome  in  mind. 

The  (^ummonest  sequence  of  sym|>toras  in  cases  of  chronic  iead  jtoisi 
is,  first,  a  general  languor,  with  a  certain  degree  of  amemia  and  debilily  ^^^\ 
then,  constipation  (or  diarrhira)  and  colic,  and  the  dull  muscular  "  arthmr  ^f^' 
gic''  pains;  later,  the  typical  wrist-di*i>p  or  other  form  of  paralysis. 

The  eneeplialopathic  symptoms,  the  primary  myopathies,  and  the  sigir^c';^** 
of  subacute  myelitis  commonly  belong  to  a  relatively  late  period  and  implM^^^f 
advanciil  degn?t*s  of  satumtion.  In  bad  cases,  like  those  of  the  two  chiE  'm  ^nii- 
dren  describwl  by  Cliapin  (Table,  N<:>s.  1 5  and  1  tJ),  ulceration  of  the  gnmr*'^^  ^^ 
and  caries  or  lrJ^>S4:*ning  of  the  teeth  may  make  their  appearance  after  "^^,* 
time.  Last  of  all,  the  chronic  sclerotic  aflections,  of  which  interBtitij^ S"** 
nephritis,  arteritis,  and  valvulitis  are  the  best  known  to  us,  appear,  and  ma^-^^*^- 
progress  entiix^Iy  indeix^ndcntly  of  the  continuance  or  non-con  tin  itaoee  ot^^  **' 
the  exposure.  It  is  possible  that  some  of  the  neunjses  also— the  psydio*:^*^ 
ses,  hysteria,  neumsthenia,  epilepsy,  etc. — to  w^hich  the  poisomng 
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mlly  gives  rise  may  over-last  the  exposure,  for  a  tirae  or  permanently,  either 
b«H:3itise  of  the  establishment  of  a  morbid  habit,  or  through  ttie  persistence 
€>f  ciiroaie  changes  ot*  tlic  nervons  centr*.>a,  or  general  impairment  of  the 
yiutrition.  The  "bhie  line'*  may  be  present  thmughout,  but  is  not  neoes- 
OJifily  aeeompanied  by  noticeable  symptoms  of  poisoning. 

The  *' tviMcal"  i>e<jucnc»e  is  subject  to  striking  and  manifold  variations. 
-^Llroa"^  any  one  of  the  symptoms  may  apj)e£ir  out  of  place,  or  may  domi- 
i:ui.te  the  scene  fur  a  longer  or  shorter  time;  and  this  is  true  of  children  as 
^^iW^ell  as  of  adults, 

A  greater  or  less  decree  of  cachexia  is  almost  invariably  present,  but 

WTMstny  adult  cases  are  on  record  %vhere  this  sign  was  not  pi'csent  in  any 

MxuLrked  degree,  the  wrist-drop,  tlie  ceiT'bral  symptoms,  or  some  other  of  tlie 

K&tor  signs  apiKi'aring  almost  witliont  warning.      A  numl>er  of  the  chil- 

dTX^  with  Itml-chromate  poisoning  rej^^^^rted  upon  by  Dr.  Stewart  showed 

►Eivulsions  and  delirium  *  very  srmii  after  the  first  symptoms  of  intoxicaticm. 

Digcj^ive  L)Uordcri<, — Typical    constipation  and  colic    may   be  highly 

oharacteristic  (see  Symptomatology),  and  if  obstinate  and  protracted  shoidd 

always  excite  suspicion.     It  is  doubtful  whether  any  ch^seription  of  the  t»l>- 

sctirer  forms  of  indigestion  can  at  present  be  given  that  would  not  tend  as 

much  to  mislwid  as  to  aid  the  pliysiciaUj  and  often  the  only  safe  coui*se  is  to 

irrh  for  other  signs.     It  is  certain  that  the  otitbniaks  of  indigt»stiou  may 

teinjHjrarily  c«.^ase»  or  recur  paroxysmal ly,  and   that  diarrhrea   may  mx'ur 

iiifeU-ad  of  constipation. 

It*  lead  is  found  in  the  urine  l>y  a  coraj>etent  chemist,  it  is  a  confirmatory 
^i^  of  great  value;  but  it  should  be  rcmcmlxreil  that,  with  adalt^s  at  least, 
^ nt' presence?  of  traces  of  lead  in  the  tissues  is  not  incomj>atih!e  with  health. 
The  **blue  line"  is  oftener  al>sent  with  children  than  with  adults. 

Paralytic  Affecttom. — Wrist-tlrop,  so  far  as  our  |jresent  evidence  goes,  is 

^<M  to  be  expected  in  cliildreu  so  often  as  in  adults  as  an  isolated  symptom ; 

,  conversely,  paralysis  of  the  extensors  of  the  feet  appears  to  l)e  relatively 

^^***^t>e  common  in  them.     In  this  respe(_^t  the  casc_*9  of  hwb paralysis  in  chil- 


Ua 


***^  simulate  those  of  multiple  neuritis,  as  from  arstniic  and  other  eaustM^,  and 


«** 


^*  diagnosis  would  have  to  dei>end  on  other  signs  and  on  the  clinical  history, 

C&^es  of  lead  prus<juing  with  widt^sprciid  muscular  atrophy  have  l>een 

*^taken   for  acute  p<'*liomyelitis,  and   for  pmgressive  muscular  atmphy, 

^^*^  rice  th*rm.     The  former  doubt  is  the  only  one  of  im]Ka*tance  as  ix?gards 

^*ljren»  and  it  would  i-arely,  if  ever^  happen  that  a  careful  investigation 


*  Oliver  (Britbh  Mtniicftl  Journal,  1885,  vol.  ii,  p.  730)  ealU  attention  to  thti  fact  that 

phalupAthie  symptt^m*,  thougli  usunlly  of  late  oct-urivnee,  may  oceur  very  early,  espt*- 

^y  uniong  wcm»(?n,     TKl*  saiiiL'  fact  is  noivd  in  tht^  British  Medical  Journal,  18^5^  voL 

^^^    1011,  and  elsewhere,  and^  rnde«d|  Wftft  long  ago  pointed  out  by  Tritiquerel,     The  ca«© 

^*W»  of  tlie  workmen  at  Clichy  i*  ftlao  on  record^  who  Buddwnly  bocjiine  insane^  while  his 

*^^lfy  pitstnted  deiir  evidi^nce  of  lead  pttisoiiing.     1  have  seiiti  a  drinking-water  ca^^e  of 

.  ievfrrity,  where  the  eucephulnpiithic  aymptvuijg  were  nut,  to  ha  sure,  the  fii-st  to  ap- 

,  but  were  pr«Kieded  only  by  piiina  in  the  abdomen  and  elsewhere*,  and  general  sigB 

^«iUtig  heikUh,  the  eau»e  of  which  was  not  recognized.     (See  above^  under  Epilepsy.) 
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into  the  history  aud  sitrrouiKliugs  of  the  patient,  and  a  aireful  acrutmy  oC 

tht*  nutrition,  the  gnms,  and  the  di^triliutiou  of  the  paralvt^is,  would  fiiil  i*^ 
reveal  th<'  true  state  of  the  ca^e.     In  ease  oi'  doubt,  the  urine  sJioulJ  b^' 

analyzed. 

PROGNOSIS, 

The  prognosis  in  a  case  of  lead  ptiiiioning  is  asually  fairly  g'^H>d,  pn^""-""^ 

vided  the  patient  does  not  die  from  an  acute  attack,  and  provident  de^trm* 

tive  changes  have  not  ali^^dy  taken  place  in  tissues  incapable  of  raucli 
regeneration,  such  as  t!ie  spinal  coixl,  nor  degenerative  pmoesees  set  in 
motion  ^\'lnch  have  a  tendency  to  spontane*jus  progression.  These  pnjvisck^ 
are,  however,  of  much  imjxirtance.  A  guaitled  prognosis  should  be  giv€ 
at  the  outset  of  an  attack  of  ucnte  symptoms,  whether  these  have  ixvurred. 
in  the  course  of  chronic  pois<jning  or  as  the  result  of  a  single  severe  expof^nre.  ^  ^ 
Paralysis  of  tlie  neuritic  type  is  usually  rt«oveiT<l  from,  but  the  *'priiiuin — ^^^r- 
muscular  atro|»hy''  is  mon^  often  permanent,  and  it  is  not  always  easy  tim 
say,  at  first,  with  which  eunilition  we  have  to  dt^al. 

When  the  geneml  nutrition  has  suffered  deeply,  absolute  recovery  camiol»^ 

be  countcNl  on,  though  the  patient  is  likely  tu  improve  \Qry  much.     Ti 

prognosis  is  probably  much  better  for  children  than  for  adults,  but  in  C 

18  of  the  Table  the  strength  of  the  limljs  was  not  perfect  at  the  end  of  tw< 

years.     The  prognosis  of  the  convulsive  attaeJcs  is  considered  under  Sym 

tomatology. 

TREATMENT. 

The  treatment  of  an  attack  of  acute  poisoning  is  governed  by  the  usiu 
toxicologiciil  ndes  ciuicerning  tlie  removal  of  the  jxjison  and  the  protedi^ 
of  the  mucous  membrane  from  irritative  action.  There  is  no  special  ant 
dote.     For  further  details  the  reader  is  refeiTed  to  ttjxicological  works. 

In  the  treatment  of  a  chronic  c-ase  the  most  important  indication  U  il 
removal  of  the  jwisou   from  the  tissues.     The  most  efficient  ellminati 
orgau  is  the  kidney,  and,  since  it  is  known  that  the  tissues  gradually,  thou 
very  slowly,  free  themst^vcsj  as  a  rule,  from  the  |K>ison,  and  tliat  its  pj 
ence  may  Impicntly  tx*  demonstrated  in  tlic  urine,  even  when  no  s] 
means  have  been  taken  to  promote  its  elimination,  it  is  reasonable  to  beli 
that  thisj  like  all  other  poisons  given  off  in  the  same  manner,  is  elinii 
more  mpiflly  if  means  are  used  which  promote  diuresis. 

The  i^^^nlidcs  and  bromides  api)car  tc»  incivjise  the  eliminatioo  of 
even  more  than  can  be  accounted  fur  by  their  diuretic  projierties.     Thii 
m  mark(xlly  the  case  that  it  is  <jttcn  necessary  to  be  ctuitious  in  giving  lodi 
of  potassinra,  lest  the  lead  should  be  thrown  into  tlie  circulation  in 
amounts  and   thus   exhil>it  its  jxnsonous  action   witli   increased  vi 
The  actiim  of  ioilide  of  potassium  in  promising  the  elimination  of  kttd 
not^  however,  a  uniform  one.     Experiments  of  Pouchet^and  of 
have  showTi  that  a  very  rapid  elimination  takes  place  shortly  after  the  d 
18  first  administerctl,  but  that  the  amtmnt  steadily  falls,  to  LUcrWBe  l^p^ 
if  the  remt^nly  is  suspended  for  a  time  and  then  i\'newed* 


LEAD   POISONING. 


63a 


The  ^Diptomatio  treatnient  needs  no  especial  de^ription,  except  m  far 
mm  the  pamly^^  are  eoncernt^d.  In  the  treatment  of  paralysis  the  use  of 
8ti}'chnme  io  increasiug  doses,  carried,  if  necessar} ,  to  the  limit  of  toler- 
jUKe,  IS  thought  to  l>e  of  great  vahie. 

We  have  also  at  our  commaudj  in  tlie  different  ibrnis  of  electricity, 

MOasage,  local  exercises,  and  hydrojmthiu  appliaitiuns,  means  for  materially 

iiajproving  the  Dotritive  conditions  in  the  muscles  and  peripheral  nerves. 

The  gieneral  cachexia  and  anienn'a  ciill   for  the  best  treatment  that  can  be 

J^vkcd  to  raise  the  general  tone  of  the  nutrition,  but  it  is  not  necessary  to 

specif)'  these  methods  In  detaiL 

The  use  of  sulplmr  baths  as  a  means  of  elimination  has  l>een  practically 
lodoued.     Where  the  skin  contains  lead,  a  sulphide  will  sometimas  l>e 
»rroe<l  od  the  surface,  and  tlie  applications  have,  therefore,  a  diagnostic 
le;  but  the  amount  of  lead  got  rid  of  in  this  way  is  uuimix^rtant. 
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appe:ndix  b. 
I. 

The  method  used  by  Dr.  A.  M.  Comey,  and  usually  employed  in  ^^fcr  le 
Medical  Department  of  Harvard  University,  for  the  detection  of  lead  in  -^tr  be 
urine,  is  as  follows  : 

The  urine  is  first  evaporated  to  dryness,  then  fused  in  a  crucible,  Yi= —  ith 
the  addition  of  a  little  pure  nitre,  till  it  becomes  white.  The  crucibl^s^  is 
then  cooled,  and  dilute  HCl  added,  hot,  to  extract  the  residue  after  ignitS^^^zzsn. 
It  is  then  filtered,  and  the  filtrate  treated  with  ammonia  to  alkaline  reactS.  ^zi»n, 
to  precipitate  the  phosphates  and  iron.  Sulphide  of  ammonium  is  adde<3i^  at 
the  same  time,  which  throws  down  the  sulphide  of  iron  and  lead.  TZT*  iais 
is  washed  three  times  by  decantation  with  hot  water,  then  water  is  adcfX.  ^=d, 
and  the  whole  is  acidified  with  HCl,  and  allowed  to  stand  until  the  next  c5H^^y. 
It  is  then  filtered  through  a  small  filter  and  the  residue  washed.  A  li^^rtle 
pure  (free  from  iron)  nitric  acid  is  then  added,  drop  by  drop,  by  which  ^he 
sulphide  of  lead,  if  present,  is  dissolved  and  carried  through  as  nitrate  of 

lead.     This  is  collected  in  a  watch-glass,  evaporated  to  dryness,  and  ^he 

final  test  made  by  the  addition  of  a  drop  of  water  and  a  crystal  of  io<:^l^  ide 
of  potassium.  Finally,  to  eliminate  bismuth,  the  iodide  of  lead  is  a^^r"^in 
dissolved  in  hot  water,  filtered,  and  re-precipitated  in  a  perfectly  clean  <r--^est- 
tube  with  dilute  sulphuric  acid.  The  test-tube  is  allowed  to  stand  tw&  :■  aty- 
four  hours,  and  is  then  twirled  gently  between  the  fingera.  The  sulp  tz^aate 
of  lead,  if  present,  rises  in  a  delicate  spiral. 


II. 

NOTE  ON  THE  DETECTION  OF  LEAD  IN  URINE. 

By  Dr.  C.  P.  Worcester, 
Assistant  iu  Chemistry,  Harvard  University  Medical  SchooL 

Having  had  ocx^asion  to  examine  for  Dr.  J.  J.  Putnam  a  large  num^^^^^^ 
of  specimens  of  urine  for  lead,  I  undertook  some  experiments  to  sati^^^    - 
myself  as  to  the  accuracy  as  well  as  the  delicacy  of  the  usual  methods  (^^ 
analysis.      These  experiments  have  resulteil  in  some  slight  raodificatioi"^-  * 
which  others  jx^rhaps  may  find  useful. 

Of  the  various  methods  tried,  including  the  electrolytic  process  and  tha 
depending  upon  the  solubility  of  the  sulphate  of  lead  in  some  of  the  am^  ^^^ 
monia  stilts,  tlie  one  giving  me  much  the  best  results  was  as  follows  : 

The  urine  is  rapidly  evaporated  over  a  free  flame  in  a  casserole  with  a-^^ 
large  excess  of  nitric  acid.     After  ignition,  it  is  re-ignited  with  more  nitric     ^^^^ 
acid  until  the  residue  is  jx^rfectly  white  ;  this  is  taken  up  with  a  few  drops     ^^ 
of  strong  hydrochloric  acid  and  the  Iciist  possible  quantity  of  hot  distilled 


LEAD    POISON  TNG. 


641 


Ifpr,  and  the  rosultiiio^  somewhat  turbid  sdhition  is  traosfiTrocl  to  a  small 
^k,  and  thtni  siiiphtde  of  aoimoniiim  is  additl  tii  exeoas,  aud  the  prc-oipitati?, 
v'hicfa  forms  a  ttiin,  nasty  nia'^s,  i.s  well  sliaken.  The  ohject  of  keeping  tlie 
olution  of  the  ignit^ni  residue  m  eoncejitrated  is  to  insure  the  prceipitation 
►r  the  lead  as  sulphide  in  masses  large  enongli  to  be  cnup^ht  by  a  filter,  for 
ilthough  sohitions  of  lead  salts  of  a  dihitiou  of  one  \mrt  iu  foitv  thousand 
■^  readily  darkeuwl  by  the  addition  of  sulphide  of  ammonium  or  of  sul« 
^tiretttxl  hydroiB^en,  yet  the  closest  filter  will  fail  to  separate  the  sulphide 
1^  leail  even  aller  long  fiexiting  aud  standing.  Sobitions  of  somewhat 
pnetter  ooncentmtion,  however,  ai^  readily  pi-eeipitated  and  perfectly  cleared 
by  filtering.  It  will  l>e  seen,  tlierefore,  that  if  the  amoiuit  of  urine  taken 
[ttstmlly  one  qnart)  e<jntaius  one  milligramme  of  lead  (a  large  amount  to 
bo  found  in  that  quantity  of  urine),  all  may  Ix*  lost  by  making  up  the  solu- 

rn  at  this  point  to  forty  enbic  et^itijuetres. 
^  If  the  pi*ecipitate  at  this  point  is  very  bulky,  it  is  washed  by  dwantation, 
but  if  not  too  heavy,  it  is  at  ont?e  thrown  on  a  filter  and  washetl  onc?e  or 
ti«rice  with  hot  water.  It  is  then  treatal  with  cold  dilnte  hydroehloric 
Bjcid  of  a  strength  of  one  part  of  the  onlinary  concent ratinl  acid  in  fifty  of 
iwvter.  This,  of  coui'se,  may  be  duue  either  in  the  flask  or  on  the  filter,  but 
iK^a^lng  on  the  filter  with  both  the  water  and  the  dilute  acid  has  given  me 
tliv  Ix'tter  results  with  urines  contaiuiug  known  amounts  of  lead.  When 
till'  readily  sijluble  elements  of  the  prt^-ipitiite  are  dissolvetl  by  the  dihite 
aeid,  the  remaining  preeipitate,  of  which  the  sulphide  of  lead  forms  a  part, 
is  thmwn  on  a  filter,  if  not  alit'ady  thei-e.     If,  as  sotnetimes  happens,  the 

tr^'ipitate  contains  an  appreciable  amount  of  sulphatt^  of  calcium,  it  is 
"^lied  with  hot  water  containing  a  little  sulphide  of  ammonium.  Finally, 
^vv  cubic  centimetres  of  liot  dilute  hydruchluric  acid  (e<pial  jiart^s  of  con- 
iitmtedacid  and  water)  are  poured  tlirongh  the  filter,  collected  in  a  watch- 
ff'«88^  and  evaporateil  to  diyness. 

The  residue  on  (lie  watch-glass  is  taken  np  with  a  kw  <lroi)s  of  warm 
*^^t4*r  and  passetl  through  a  small  hlter  one-half  inch  in  diameter  into  a 
r«4i^  cell  matle  in  the  fullowiiig  luauuer.  A  sliort  piece  of  onc-nuarter-inch 
rln^  tubing  is  ground  flat  at  one  end,  and  this  surface  is  warmed  and 
^^<*bed  witli  a  mixtuix*  of  solid  paraffin,  l)w\^wax,  aud  rosin,  and  applied  to 
^^  centre  of  a  mier(>stx>|x*  cov^er-glass.  When  cool,  the  cover-glass  nuikea 
^•^  this  little  jar  a  firm  base  which  iim  be  easily  removed  at  pleasuixi.  To 
^^  solution  filtered  frum  tlje  watch-glass  into  this  cell  is  addc<l  a  drop 
J^  «ulphnric  acid.  After  several  houm  the  it?snlting  sulphate  of  kad  will 
BVe  settled  on  the  cover-glass  bottom  as  a  thin  adiierent  gray  film.  The 
**I>ernatant  Iitpiid  is  witlidrawn  from  the  tt'U  by  means  «if  a  little  mil 
filter-paper,  and  the  cover-glass  is  tlien  detached.  A  drop  of  water  is 
c^tl  upjii  it  and  removed  witli  filter- pa|Mn'  in  order  to  wash  otfauy  tmces 
iron  which  the  st>lution  here  often  coutaius,  and  then  a  drop  or  two  of 
Iphuretted  hydn»gen  suhition  is  addink  Then  wlieu  the  cover-glass  rests 
tm  white  jiaper,  the  Itiist  ^jossible  tmce  of  lead  ciui  readily  l>e  i-eeognized 
Vol.  IV,— 41 
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by  the  dark  stain  caused  by  the  addition  of  the  sulphuretted  hydrogen.   This 
final  I'eaction  with  sulphuretted  hydrogen  proves  much  more  reliable  thai^ 
that  with  the  iodide  of  ^)otassium,  on  account  of  the  frequencj'  with  whicV 
traces  of  iron  are  found  at  the  very  end  of  the  analysis  as  ordinarily  a»ii- 
ducted,  having  obstinately  resisted  complete  elimination  by  treatment  with 
dilute  hydix)chloric  acid,  and  the  iodide  of  iron  has  much  the  same  ap- 
pearance as  ti'aces  of  iodide  of  lead.     The  final  application  of  8ulphurettc?J 
hydrogen  proves  also  of  importance  in  distinguishing  a  very  slight  dqx)i=»it 
of  sulphate  of  lead  from  other  matters  not  lead,  which  not  infrequently  a  re 
deposited  on  the  bottom  of  the  cell  as  a  faint  whitish  film. 

By  the  foregoing  method  a  seventh  of  a  milligramme  of  lead  proves  ik^^i 
difficult  to  detect  in  a  quart  of  normal  urine. 


3IYELITIS,  SPINAL  MENINGITIS,  AND  HEMOR- 
RHAGE INTO  THE  SPINAL  CORD  OR 
MEMBRANES. 

By  MARY  PUTNAM   JACOBI,  M.D. 


THornH  armtoniirally  distinct,  those  three  affect io us  are  cliuically  closely 
•sswiatcHl,  and  may  therelbre  Ik?  suitubly  tliseiissecl  together. 

Myelitis,  as  here  understood,  dt>es  not  embraee  all  the  iuflammatious  of 

^*^  spinal  cord  observed  in  ehihllmod,  but  only  a  certain  portion  of  the  dif- 

"*9ed  or  interstitial  class.     Even  from  this  are  exeUuIed  multiple  sclerosis, 

*>^pbilitic  lesions,  and  epideraic  c^rebro-spinal  raeoingo-niyelitis.    These  are 

^■^ted  in  s*:^parate  sections  of  this  work,  as  are  also  all  the  systematic  dis- 

^*^es  of  the  cord  :*  anterior  polio-niyelitis»^jy  far  the  mcjst  frei^uent  med- 

••llarj'  diseaist^  in  childhood  ;  prioiary  lateral  sclerosis,  and  that,  infinitely 

5*^*>re  fre(|uent»  which  follows  np:m  cereliral  lesions;  locomotor  ataxia,  which 

'®    almost  unknown   in  childhood;^  together  with   the  coml>int^l  form  of 

l**^*s.i-erior  and  lateral  sclenjsis  known  as  hereditary  ataxia  or  Fiviedi^ieh'a 

^^lacsase,  and  of  which  about  sixty-five  cases  have,  so  far,  been  described*^ 

"^**iong  the  forms  of  meningitis,  again,  the  inflammation  of  the  dura  mater, 

^^own  as  hyijcrtrophic  pachymeningitis,  also  receives  j?p<:H:^ial  consideration 

**^   another  part  of  this  Cyclopiedia, 

Thos  there  rt^main  for  disc»ussion  in  this  article  acute  and  chronic  tnins- 
^'^'^t^se  myelitis;  compression  myelitis;  acute  diffuse  myelitis;  tulxTcuhir 
*^^**^»iiiigiti8 ;  sim]»lc  meningitis,  acute  and  chronic ;  primary  hsematomyelia 
^^*"  hsematorrhaehis ;  secondary  ha^matomvclia  or  hteniatorrhachis :  and, 
^**i^ly,  beniorrhage  into  the  coixl  or  its  raembmnes  by  extension  from 
*^^»Tiurrhage  of  the  brain. 

The  foregoing,  like  all    systems  of  classification,  corresponds  to  the 

*^^€5^atal  analysis  by  means  of  which  certain  groups  of  symptoms  and  lesions 

^^^^ve  gradually  l)ecome  isolatt^d  from  one  another ;  but  it  does  not  irame- 

^^mtely  serve  to  guide  the  clinician  who  is  confronted  with  actual  caseit  of 

disease.    The  problem  then  resolves  itself  into  three  stages :  1st,  decision 


'  Vulpiuii,  Muladiefi  de  la  Moelle  ^pLuicn^,  Vi*!,  L 
*  Gowers,  Diseases  of  the  Nervous  Bjjatem,  p,  2B7. 
■  Ibid.,  p.  U4. 
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that  dis<*a8e  of  t!ie  .spinal  curI  or  its  mumbraoe^  exists;  2d,  exek 
gystematif  iltst'asos  of  tlie  tnjrd,  or  of  the  spc'c^ial  dittuiic  fortiis  which  hav*^ 
been  above  mentioned  (multiple  sclerosis,  cerebm-spinal  memngitis);  3d^i 
distinetioii  Ijetween  myelitis^  meriingitis,  and  intm-spiiml  hemorrhage. 

There  are,  liowever,  no  hard-aMd-fa.st  line^  in  nature,  and  the  boundaru?^ 
between  the  d liferent  forms  of  spiual-c^nxl  disfa.se  are  far  from  inc 
Sclerosis  of  the  lateral  colnmns,  whose  eombiuation  with  posterior  selero»i 
constitutes  the  anatomical  pt^-uliarity  of  Friedreieh*s  disease,  is  immiueut 
every  cme  of  chronic  tmusverse  myelitis.     It  is  then  attended  by  all  t^ 
spastic  syn^i)tom.s  wliieh  (-hamcterize  primar}^  or  cerebral  descending  scler 
sis.     The  same  tmnsverse  myelitis,  and  especially  that  form  of  it  which 
due  to  compression,  also  determines  an  ascending  or  systematic  degf^ucf 
tiou  of  the  columns  of  Goll,  which  occasionally  extends  into  the  root  jx^mw 
ami  cjiUM^  ataxia.     It  has  been  re<.'entlv  shown  that  the  morbid  process       Jji  ^ 
acute  infantile  {paralysis  is  far  more  tlitliiscHl  than  wa"^  at  one  time  suppos^^  ^ 
The  lesion  is  not  precisely  limited  to  the  anterior  cornua  nor  to  the  l^D^^li- 
onic  cells  in  them,  nor  to  the  segment  of  the  c^»rd  eorrei^jKjnding  to  ^br 
muscles  finally  paralyzed.     But  there  is  an  interstitial  iniiammatiou  of  x^kt 
eoruna  accompanying  and  [lerliaps  determining  the  conspicuous  lesion     of       | 
the  cells,  and  this  diffuses  to  a  gi^ater  or  less  extent  throughout  the  eorti^ 
and  may  even  invade  the  jjosterior  horns  and  root  zones,'     This  most  tv' lai- 
cal systematic  disease,  therefore,  grades  by  imjwR-cptible  dt^recs  into    clmt 
acute  as(?ending  diffuse  myelitis,  whose  clinical  termination  is  U2$ually' 
different.     Again,  the  syringomyelia,  which  hitherto  has  been  tisually  t^ 
sideiXHj  as  a  lesion  ajiait,  and  even  as  the  result  of  a  disintegrating  gliunKi 
has  been  described  by  Joffroy  as  a  i>eriej>endyinatous  myelitis,  for  wbicliB 
propoac^-s  the  spmal  name  of  **  myelite  ravitaiiu"^     The  group  of  dist^a 
which  we  are  here  considering  is  roughly  distinguihhcM_l  from  all  the  otl*^ 
mentioned,  except  cei*ebro-8pinaI  fever,  by  one  imi>ortant  practical  circi^»J 
stance, — they  aix?  all  immc<l lately  dangerous  to  life.    The  danger  in  tlie  t^y^' ^ 
teniatic  diseases  of  the  coixl  is,  on  the  otlier  hand,  quite  remote,     \\1b«--^ 
therefore,  a  child    is  seized   with    fever,  convulsions,   and   panilviiiis   ^*"^B 
brain-di,sitise  has  been  excludiHl,  it  is  of  the   greatest   interest   tu  dr^  ""JB 
mine  whetlier  the  spinal -coi'd  disease  is  about  to  prove  an  anterior  pc^l  ^" 
myelitis,  with  its  favorable  prognosis,  or  a  common  myelitis  or  mening^ i  ^^ '*' 
with  its  much  more  serious  outlook. 

COMPRESSION  MENINGO-MYELlTia 

The  general  picture  of  non-systematic  or  diffuse  disease  of  Uic  s|^  t 
cord  in  children  nmy  be  obtaincxl  from  tliat  form  of  it  which  is  in  tbn»^ 

>  Eij-onlohr,  Deuts<^he^  Art'h.  fur  KliiL  MeJ.,  Bd.  xxvi.  S.  543;  DmimnooJ,  H^ 
vol.  vviL  p.   18;  Angot   Momn%  Trumiiction*  of  the  Pathological  Society,  18S4, 
PdrstOFt  Jtthrbuch  fiir  KtndtirheUkundp,  Bd,  xv,  H^fl  8  u.  4* 

'  AVk'Q  StarTt  Amerkntii  Jnurnul  of  the  Medical  Scieoioei,  Mfty,  1888, 

•  Li*  Fnince  MeJiedle,  UcWWr,  imi. 
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lost  fr^nent, — nanii'ly,  the  eomprrssion  meniugo- myelitis  caused  by  caries 
of  the  spine,  or  Pott's  disease/ 

In  the  first  case  we  shall  quote,  symploras  of  myelitis  preceded  the 
a.|>pearance  of  imthognomonic  symptoms  of  npiue  disease: 


Cha*  /. — Oiri  eight  and  o  half  yeara  old.     At  the  age  of  three  she  was  attacked  by  a 

fM»tii  in  her  throaty  and  then  rather  suddenly  lost  the  use  of  h«r  Ic^s,     Shv  by  in  bed  for 

tt^veml  months,  then  entirely  nnrovered,  but  with  a  eltght  pmmiDi^uw  of  the  spine  in  the 

«ft<fvptr do^al  region     Remiiin<^d  wr41  until  seven  ami  a  haU  years  old;  wbfn  she  het^an  to 

mMM.1fntrvfm  pains  in  the  buck  and  abdomen,  Hud  the  curvature  of  the  spine  increased.     Six 

vnoithi  Jateft  sudden  Ios^h  of  powur  in  hoth  legs,  and  in  the  right  hand,  thon,  after  a  few 

dUa^jr*^  in  the  left  hand  also.     The  paralyzed  muscles  eontractod  sli<;htly  to  the  faradic  cur- 

rwTfit  and  those  of  the  arms  showed  an  incrcivsed  excitability  t*j  the  j^alvanie  curpt*nt.     Sen- 

sA^tion  intact.     The  right  pupil  was  larger.     Profus*'  sweutiniy:  j  occasi(jnal  incontinence  of 

lariim  and  fwc^.     Treated  by  absolute  rest  in  bed,  tonics,  and  cod-liver  oiL     The  condition 

v^einained  unchanged  for  two  uionthH^j  then  Hoiue  motor  pi>wer  returned  t<:)  leg*  and  left 

luuid.    In  four  months  contml  of  the  sphincton?*  waj*  regained.     In  Ave  months  she  could 

mov«  right  arm.  then  walk,  and  by  six  monthi*  could  run  about  the  ward." 

Que  II. — Pamplej^ia  in  a  girl   five  and   a  half  years  old,  with  dorsal  iipondylitls  and 

oliosii*,  cured  in  twelve  weeks,  the  deformity  remaining,  by  extension  of  the  spinal  column 

i  daily  ctilvanisni.* 

CiMf  ///. — Girl  of  fifteen.    Four  months  before  admission,  pain  between  shoulders,  then 

power  of  legs  diininii^hed^  until  there  was  complete  pandyisis.     On  admisj^ion,  ptira- 

*ln?ia  perti^ted,  with  lo«4  of  tactile  sensations  in  legs,  and  analgesia  as  high  as  the  third 

*^">«1  vertebra.     Legs  were  wasted,   flexed   at  knees,  and  dmwn  up,— mnrkeil  rigidity* 

^atelUf  reflexes  were  exaggerated,  ankle-elonus  existed.     The  breathintf  was  entirely  dia- 

l*«uiigmatic.     There   were  ht^d-sore^s,   and    paralysis   of    the   bladder,    with   incontinence* 

^  ^^ulnr  cur\'ature  in  upper  dunsal  region,  and  great  pain  on  njovlng  bead.     After  admi*- 

•^•^u,  rigidity  of  legs  at  tlrst  Increased  ;  hut  in  >ix  nionlh*  there  was  return  of  sensiationT  in 

^••M*  months  ability  to  move  topj*,  rigidity  di.*app«nuvd,  and  bladder  was  coutn^lled.     In 

'^'"^t^m  months  patit'nt  c<»uld  walk  by  the  aid  of  a  chair.* 

Ot*e  IV' — Boy  of  six.     An  anguhtr  curvature  of  spine  began  at  four  or  Ave  yetire, 

^^^^s*'  a  fhlL     Power  over  legs  and  bladder  impaired  for  three  weeks.     Counter-irritation 

^^l>ll«J  to  neck ;  in  three  weeks  boy  could  ?t:ind.     Then  attiick  of  scarlatina,  and  p*ira- 

*^    •^JS^Ia  returned.     Recovery  at  end  of  nine  months;  fresh  n?lapse  afler  pneumonia;  final 

»very,* 

Oiie  F. — Child  four  years  old.     Admitted  to  *St,  George's  Hospital  with  well-marked 

la  of  caries  of  cervical  vertebma.     Respiration  unimpaired*     Soon  hydr*>eepha]oid 

^p|0iiia  set  In,  and  child  died  under  s^Tiiptonis  of  increased  bra  in -pressure.     Ventricles 

l«id  much  distended  with  fluid.     Trnn«veri*e  ligament  of  second  cervical  vertebra  had 

^^^  way,  and  <^>dontoid  process  pmjected  inti>  npinal  canaL     Ihira  mater  entire.     Pressnro 

«»rrd  had  n*>t  impaired  its  functions,  but  had  apjJarently  occasioned  an  irritation  resulting 

X^  rtsntricular  efl\i8ion.* 

Cfli««  17. — Patient  aged  sixteeni  with  cervical  enties,  died  in  a  similar  manner.* 

Citm  yn, — Oirl  nged  twelve.     Caries  of  spine.     Under  treatment  by  tonics  and  the 


'  Wlifirti>n  Sinkler,  out  <*f  one  hundred  and 'forty  cases  of  paiiilysis  amon^j  children 
^«h1  during  a  jwri(»d  of  four  yoars,  had  live  cases  of  spinal  meningitis  and  three  of 

^i>v**^'tii.    Two  of  the  former  and   all  of  the  latter  deiiended   an  oimea  of  the  spine. 

<A-"**^H<^fi  Journal  of  the  Medical  Sciences,  April,  1875. 

*  OowePB,  Medical  Times  and  Gazette,  Nuveml)er,  1^70,  p.  617, 

*  Soltmanni  N«>umlogiif*ehi^  Centralblatt,  1RS2. 

*  Cilynn,  British  Medical  Jmimuf,  Septeniher  22,  i883. 
T«ur»>,  Lancit,  April  G,  1861. 
^Podle,  Injuries  to  the  Spinal  Cord,  Jkledico-Chirurgical  TranBaction*,  IftST- 
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leiitbor  cornet.  During  course  of  tre»tmpnt  hud  im  uttiLck  of  ptnn  in  xw  ^mtp  and  larl^ 
which  extoutk'd  to  ribs,  iiccoiiijmiiied  hy  ^ptLsms  in  the  le^.  After  a  week,  tht*  j*iii  wm* 
relieved^  but  there  reinstitied  Ftifl'iie^  of  the  legs  Htid  entire  trunk,  Xuiul>n«s»  < f^'ttiw^ 
lind  wtis  followed  by  lor^s  of  seuhntiem,  and  complete  paraplegia,  though  with  tntiii«n  tpAiiiii^ 
lers.     Th«  putient  recovered  in  itbout^^ix  nioiitliH.* 

Case  VJII. — Child  two  yetint  old^  with  turic^  and  sclfrosb^  without  Angular 
of  third  I  fourth,  iind  tifth  don>al  vertebriB.     Pttralyais  and  uimphy  of  l>ulh  h»wer  c: 
ities»     Death.     At  aut4jp.*y  tumor  founds  consisting  of  a  sac  tilled  with  ch*>i»*y 
and  pus»  extending  from  fourth  dorsul  to  lirs>t  Imnbar  vertebni.     The  dura  ni«U!r 
with  flocculent  serum,  iUulf  thivkened  and  hyperBemicj  tho  amthuoid  tidberent  to  the 
thickened,  leathery,  mid  containing  osis<»ouH  plates.     Cord  quite  nornuil.^ 


I  ^^    ^^  ^BA 


The  liability  to  compression  myelitis  variea  with  tlie  seat  of  the  cane 
lo  the  liHiibar  region,  aeconling  to  soaie  stati.sttcs,  it  is  rare :  Bouvier  foUQ^__ 
uiily  five  iianiiilegiiis  out  of  tliiity -eight  ea^e.^  of  lumlrnr  caricss;^  Coutlm^  ^ 
de  Ijaureal,  only  one  parapk^gia  out  of  fifty-nine  similar  cases/  Amon 
fifty-six  cases  of  doi-siul  caries,  on  the  contrary,  Bouvier  ob«5er\*ed  tbirt\ 
eight  case??  of  paraplegia,  and  (  V)ndroy  ninctwu  cases  out  of  8cventy-»*vi 
in  the  same  Ifx-jility.  The  sjiecial  pretlominana?  of  medldlan*  ait 'idea 
with  dftrsal  paries  is  attrihnted  to  the  narrowness  of  the  spinal  cflcial  ^ 
the  dorsal  region^  which  rentiers  the  cord  more  exposed  to  compn^ssion,  ai 
less  able  to  slip  otit  of  reach.  The  upper  dorsal  region  of  the  spine  mm 
the  most  liable  to  aggravated  forms  of  carious  disease,  the  most  liable  t^j 
severe  deformity,  and  the  most  liable  to  a!?sccss  with  accumidations  of  [:»^mAi 
that  fail  to  Ijeeome  liberated  from  the  s]iinal  canal.  It  is,  iinally,  the  m* 
difficult  to  ti-eat  by  immobilizing  apparatus.  For  all  these  reasons,  it 
easy  to  undei'stand  why  paraplegia  should  occur  more*  frecjuently  with  Pol 
disease  in  tlie  up|»er  dorsal  region  of  the  spine  than  with  caries  of  any  otl::: 
ItH-ality. 

Compression  may,  by  exception,  be  suddenly  produced,  if  the  body  i>M^  i 
carious  vertebra  biT^k  down  suddenly,  so  that  fragments  of  l>one  are  dii^M* 
catcil  bat'kwanl  and  impinge  n\nm  the  cord.  The  accident,  though  otx'* 
ring  in  the  course  of  a  chronic  disease,  then,  in  its  effect  on  the  fimctions 
the  cord,  piTcisely  resembles  traumatic  fracture.  In  the  cervitnl  regi^ 
sudden  death  may  result  if  the  othmtoid  ligament,  softencxl  by  tubercul«-^*^ 
infiltration,  give  way,  and  allow  the  odontoid  proc^ess  to  Ix*  driven  agai  mtb^ 
the  eord,^ — so  sensitive  in  this  region,  from  its  proximity  to  the  rcspin'  ^^^ 
centiY^s  atjd  to  tlie  origin  of  the  phix'uic  nerve.  In  the  dorsal  and  Uiiu 
regions  a  similar  impact  of  l>one  may  be  followed  by  paraplegia  so  siid*-^*''* 
and  so  complete  as  to  resemble  the  effect  of  intraspinal  hemorrhagic, — iw  »^' 
indeed,  to  suggt^st  this,  unless  tlie.  tliagnosis  has  l>ecn  [ilaiiily  indicutt^  ^^ 
the  previous  existence  of  an  angular  ciu'vature  or  by  the  sudden  devet-^^^T' 
ment  of  one  coincidently  with  the  jmraplegia. 


"  ElUoU,  BubMn  Monthly  Journal,  1886,  vol  IxL  p.  7. 

•  Kfthler,  Meningitis  Spinal  is,  Ldpsic,  U^I,  p.  80* 
»  Gazette  dea  Hdpitiiux,  ISoS,  p.  286. 

*  Queli|ues  Cim^id^rations  sur  le  Mai  vertebrul  chez  l*£nfanti  Coudro^  de  Lmu  - 
These  de  Purisj  1874- 
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In  the  great  majority  of  causes,  however,  even  when  the  hi  men  of  the 
cacmI  has  Ix^n  suckleiily  c]lniiiiish<xl  by  the  eoHapse  of  a  vertebra,  the 
cord  slips  behind  the  projeeting  bone,  aotl  thus  escapes  eompression  from 
bone,* 

Compression  of  the  cord  in  c»aries  of  the  spine  is  due  to  another  agent, 
as  \vas  first  demonstrated  conehmively  by  Mieliand.^  Irritation  of  the  spinal 
dura  mater,  fmtn  cootaet  with  the  easeous^  contents  of  the  bone-abseess 
i>r  with  miinite  spieiihe  of  earioiis  bone,  gradually  develops  an  external 
pachymeningitis,  Ahundant  inflammatory  vegetations  form  a  thick  mass 
an>iiml  the  cord,  which  tends  to  compress  it  more  and  more.  The  mass 
IVt^ijiiently  contains  tubercle.  Not  infrequently  there  is  also  an  internal 
p^U'hrmeningitis,  and  a  grayish  pseudo-membrane,  a  vascular  net-work 
w^ilh  embryonic  coDnective  tissue,  spreads  over  tlie  internal  surface  of  tlie 

Submitted  to  the  pressure  of  these  inflammatorj^  products,  the  cortl 
"*^imes  altered,  cinefly  througli  an  excessive  proliferation  of  its  neuroglia. 
-^  ptx^uliar  intei-stitial  myelitis  is  develojjctlj  complicating  the  meningitis 
^^bic-ji  ia  the  ju'imary  lesion.* 

The  proliferating  connective  tissue  at  first  contains  cells,  but  later  l3e- 

^'^'^^es  converted  entirely  into  a  dense  reticulum,  which  greatly  increases 

^**<^  consisteney  of  the  cvjitI.     Tlie  nerve-elenicnts  degencmte,  the  myeline 

^^"^■^stes,  although  for  a  while  many  nerve-fibres  pei^ist  with  a  narrowed 

^**3'<:*line  shcatli.     In  cxti^eme  cases  all  the  fibres  seem  to  be  destroyttl ;  the 

^^*'^gIioD-celis  of  tlie  gray  snh*<tant^  l>ecome  shrunken  and  atn»phied,  and 

5*^lly  disappear ;  and  at  the  pt>iut  of  greatest  intensity  of  the  lesion,  all 

•^t-inctioD   Ijetween  white  and  gray  substance  is  obliterate^!.     The  walls 

the  blood-vesst^ls  are  thick  eual  I)y  a  growth  of  spindle-eel  Is  in  them.* 


'•>'ond  the  principal  ft r^us  of  myelitis  lies  an  as<:'ending  sclerosis  in   the 

^^^^lumns  of  Goll,  and  a  descending  sdemsis  in  the  lateral  columns  of  the 

^^^**>d,*     Occasionally  the  mtKluIlary  lesions  are  jjrtvedefl  I>y  ueurttrs  of  the 

•»-ve-roots  which  have  bt>cu  ^impressed  in  the  thickencil  dura  mater.    The 

*"5St  lemons  in  the  cord  may  then  appear  as  streaks  of  sclerosis  io  the  pos- 

ior  columns.     It  is  thence  distributed  with  the  irregularity  which  is  the 

^^^^'W^tomical  characteristic  of  all  cases  of  compression  myelitis,     (Micliaud.) 

^*^l:m^cortl  may  be  greatly  reduciHl  in  voUune,  being  not  larger  than  a  goose- 


__  'Vulptan,  Malttdics  de  k  Mobile  ^pini^re;  Follin,  Trait4  de  Fatti.  externe;  GrasLtet, 

^Cr-«.Ttc' dcs  Maliidita  ner\'eU5€^ ;  Vuel,  Tbe^e  de  Fans,  1878,  Du  Mai  verttibml.    This  escape 
^>f    tbtO"»nEl  fmm  comproision  in  the  momy  spinal  euniil  was  pointed  out  by  Cmvcilluer. 

*Th«^ede  Paris,  1871.  Thb  thesis  was  vvrittt'n  under  tbe  inspimtion  of  Charcntt  who 
liiii  writlon  on  the.  Btune  subject, — Gtizette  dea  Hopitaux,  1874.  Tbea«  euaya  con- 
1  vptK'h  in  tbe  blston^  of  Pott  a  disease. 

*  Vtilpian.  Iw.  ciL  ;  Fuel,  loe.  cit. 
'  liowen.  Diseases  of  the  Nervou*  System,  1888,  p.  240. 

*  Charcot,  Archives  de  Physiologie,  1868,  p.  735. 
lt«)UehArd'4  reieaalics  on  the  secondnrj*  degenemtiona  of  the  cord  were  made  ebiefly 

^pon  «x>rdi  atfected  with  compression  myelitM* 
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quill,  and  yet  preserving  many  of  its  fuDCtiouB,  while  all  are  8aioe|iiibl^ 
of  rc*stomtion. 

The  irritative  process  siistaiuetl  in  the  ?sj)iual  meninges  extends  to  tlB* 
nerve-roots  a.s  well  as  to  the  eijrd,  exciting  an  interstitial  neuritis.  Thi^^t 
indeed,  usually  pre^^eclea  the  myelitis,  and  is  indicated  by  a  cUaracteristi 
gmiip  of  symptoms,,  wliich  Gowers  especially  enn»liasizcs  as  **  roc*t  syin 
ttims."  These  consist  cliieHy  in  extremely  acute  jKiins,  which  radi 
along  the  nerves  of  the  limbs  or  trunk,  from  a  level  corresponding  to  th^s^ 
seat  of  a  manifest  or  latent  vertebral  caries.  The  pains  are  increas^tl  b^^ 
movement,  and  accompanied  by  tenderness  on  pressui*e  along  the  track  oJE* 
the  nerves,  followed  by  anesthesia  distributed  in  irregular  patches  alopj^a^ 
the  same  track,  and,  in  severe  cases,  by  atrophy  of  the  muscles  to  which  tb  ^c; 
nerves  ai"e  distributed. 

When  irritation  and  inflammation  of  the  nerve-iHx>ts  are  thus  indirati 
the  existence  of  a  pachymeningitis  is  at  the  same  time  demonstrated,  si 
the  neuritis  is  always  secondary  to  this.     Myelitis  is  then  know^n  to  be  i 
minent  or  already  commencing,  and  the  occurrence  of  |>araplegia  is  to 
feared. 

Tlie  myelitis  is  nshertil  in  by  a  second  group  of  syinptomsy  whtjse 
quence  mxiu  the  root  symptoms  is  highly  characteristic  of  compression  dm 
ease.    These  symptoms  are  chiefly  motor.    The  limbs — ^in  the  great  oiajori. 
of  cases  the  lower  extremities — Ix^^ume  jiaretic ;  the  jiaresis  deepens  to 
plete  paralysis,  either  gradually,  or  with  great  mpidity  or  even  sudden; 
The  muscles  of  the  paralyzed  limbs  may  be  affected  with  spasms. 

The  paresis  and  paralysis  are  due  to  invasion  by  the  myelitic  proe 
either  of  the  anterior  eurnua  or  of  the  lateral  columns.  The  sensibility 
the  paralyzed  limbs  often  remains  unimpaired.  On  the  other  band,  i^  b 
often  perverted  hi  various  ways.  Sometinu^  the  conduction  of  sensory* 
impressions  is  delayed,  possibly  as  long  as  for  thirty  or  forty  seconds^  ui 
the  patient  suffers  from  numbness,  formication,  tingling,  or  dull,  obtz^^ar 
pains,  which  are  in  marked  conti*ast  with  tlie  violent  paios  excited  by 
irritative  compression  of  the  nerve- i^oots. 

The  freipient  prcservati«ju  of  tactile  sensibility  in  the  midst  of  comp^H^^ 
motor  jiaralysis  depends  on  two  circumstances.     First,  it  is  the  anterior-    "*  ^ 
motor  i^^Kirtion  of  the  curd,  lying  in  immi-diate  pnixiraity  to  the  di 
vertebne,  which  is  primarily  and  predominantly  exiKised  to  the  enc 
ment  of  tlie  pachymeningitis  excited  by  the  caries.     The  jxjsterior,  sens-^^*^ 
l>ortion  of  the  txuxl,  more  remote  from  the  focus  of  irritation,  remains 
a  long  time,  and  |xissibl}'  always,  unaffected.     In  the  second  pUce, 
duction  of  sensory  impressions  will  persist  after  a  much  more  exteoi 
destnitlion  of  nervc-fibr(^  than  ^vould  be  compatible  with  persistence 
motor  functions.     Hence  stnisi bill ty  may  often  remain  intact,  even  when 
sensory  segment  of  the  eorrl  hiis  Ixh^u  invaded  by  the  myelitic  process.    C^ 
the  Bame  reason,  even  when  sensibility  has  been  lost,  it  may  be  recx>vej 
a  patient  in  whom  absolute  paraplegia,  nevertheless,  pei*slsts. 
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The  oonditioii  of  tlie  s|)hitiders  and  of  the  reflexes  of  the  lower  ex- 

CiT'vexiliti^  dejK^mls  botli  on  the  sit  nut  ion  and  ou  the  extent  of  the  ^  pi  mil  dls- 

<:  liTT      The  fiphinetera  will  remahi  intaet,  the  reflexes  normid  or  hnt  slightly 

c?3taggerated,  whatever  the  hHtilky  of  the  lesion,  providwl  thfs  ronsi.st  only 

i  II    metiictgitid  or  is  liiiiitwl  to  the  cortical  zone  of  the  cijrd.*     When  the 

lo&ioti  is  dituatect  anywhere  almvo  the  Innibar  enlargement,  the  portions  of 

clitf  v!onl  l)eln\v  the  lesion  an*  alfeeted  l>y  the  sw^mdary  descending  sc4ero8is 

*>f  the  pyramidal  tmi'ti*.     The  reflexes  of  the  lower  extreniitit»s  are  then 

«pj^aggt^nUt<l,  there  is  ankle-(*h>nns,  and  the  tone  of  the  sphincters  is  in- 

^^reased.     On  this  ace(innt,  and  l>ceanse  the  paths  of  voluntary  impulse  hi 

t.he  pyramidal  traets  air-  simaltanconsly  impt'ded,  there  is  apt  to  he  retention 

of  urine  and  tkH-es. 

If  tlie  hmd)ar  enlargement  ita'lf  hapi>en  to  l)e  the  seat  of  the  myelitis, 
th^ti  the  mflexes  of  tlie  low^r  extremitit»s,  far  from  Iwing  exaggemte<l,  will 
b^  ahiilLshed/  and  the  *^pliineter8  will  l>e  paralyzed,  from  destruction  of  ttieir 
ipittal  nerve-contres.  This,  however,  hajniens  only  if  the  c^entral  gmy  sub- 
Wtxukce  han  lx'<"onie  completely  involved. 

Several  cither  ini|>ortant  variations  of  symptoms  are  obser\T'd,  aceording 

fco    the  situation  of  the  spinal  eariesj  and  of  its  consecutive  meningo-myelitis, 

rtiu«i^  in  disease  of  t lie  three  upjier  cervit^al  vertebra?  there  is  eer viral  ]iai*a- 

l^l^^ia,  which  may  either  follo\v  or  pivcede  tlie  parnpkgia  of  tlie  hnvvv  cx- 

tr^c*iinties,  which  is  itself  prodntMxl  by  lesion  of  any  part  of  the  eoixl.     This 

**^^iuefice  h  readily  explituble ;  but  much  less  so  is  the  more  exceptional  oc- 

*^*^  ■Ttfni'e  of  paralysis  of  the  arms  while  as  yet  the  legs  ai^  nnatfei-ted.     This 

j^*3jjirkable  iVict  tias  Ixh:^d  exjilained  on  the  hyjiothesis  that  ihe  motor  traets 

*"**•  the  arms  may  lie  more  siii>erfieially  in  the  cord  than  those  for  the  1^, 


Ui 


^^   are  thus  c^arller  involvHl   in  a  lesion  advaneing  from  the  |)eriphcry. 


'^^wa-S6quard.)    Vnl[nan,  however,  claims  tluit  the  anatonii(*al  reverse 
^c  truth :  that  in  the  cervical  I'egion  the  nerve-fibres  foi'  the  arms  have 
^^"^idy  eatert^l  the  gray  matter  of  the  coixl,  wliile  those  for  the  legs  are  yet 
^*Riuh1  to  the  lateral  eolnmos.     But  he  considers  tliat  on  this  very  acconnt 
^-^Vild  tlie  arm  fibres  be  submitted  to  a  greater  coraprt^ssion,  owing  to  the 
resistunee  of  the  gray  substaucc  than  of  the  white  columns  to  com- 
ing agencies. 
X>idea&e  in  the  upper  cersneal  region  is  distinguished  from  lesion  in  the 
^r  by  absence  of  the  muscular  atrophy  of  the  paralyze<l  np|>er  extremi- 
which   is  so  characteristic  a   feature  in  disease  at  the  latter  hn'ality.^ 
lar  atrophy  oecnim  only  when  the  trophic  centres  of  the  supplying 


*  The  entire  cord  miiy  l>e  enciivled  by  a  narrow  zone  of  interstitml  myt?liti»,  and  the 
!  U  then  aillod  corlieul  tnyelitia. 

*  K«fl«x<«*  iinj  alHfliMhed  by  legions  of  the  posterior  roots  of  the  postero-ext<?mal  columns 
^^^"^lufttiu  of   Burdach)  uf  the  centrul  griir  matter,  (in  ten  or  root-flbres,  or  HntL*rior  roots. 

Xt,  kpfobiible  thAt  the  sii^H^rtlctal  reflexes  pRss  directly  into  tho  pofiterior  hornsi  the  deep 
ilhrongh  the  ptistero-extcrnal  column/'     (Brttinwell.) 
*  Kfthler,  Fmger  Med.  Wochenschrift,  18^73,  p.  46S. 
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n^n^os  have  be^n  affwted^ — tliii!^,  with  compression  myelitis  of  the  (^rvicsu 
eiikirgemeiitj — either  Jrom  idiopntliie  pat*bymeniiigitis,  or  from  timt  which  ii 
secondary  to  -vertical  caries.  The  characteristic  '*  claw  hand' ^  then  i^esiilta 
The  aljsence  of  the  claw  liaml,  when  other  symptoms  point  to  cervic^ 
myelitiH,  sntlices  tlierelbre  to  limit  the  disease  to  the  rej^ion  of  the  threi 
up|)er  vertebrae. 

It  is  lor  the  upper  cervicjil  rcj^ion  that  tliere  is  thesjxrial  danger  ahi'adj 
meiuioneil  of  sudden  death  in  rase  tlie  irtlontoid  ligament  rnptiut',  and  tlm 
odontoid  pro*"ess  l>e  driven  abrnptly  into  the  spinal  coixl 

Vomiting  is  a  fix^qnent  symptom  in  disease  of  this  ix'gion.  It  may  be 
dne  to  an  asi-ending  myelitis  wliieb  has  reached  the  nnclei  of  the  pneura«> 
gastric  nerveSj  or  it  may  be  ranged  hy  dire<l  irritation  i»f  tlie  fibivs  of  thi 
spinal  accessory  branch. 

From  the  same  <tinse  may  l>o  observed  slowing  of  the  pulse,  or  even 
syncope.  Irritation  (*f  tlie  phrenic  nerve,'  diixHl  or  by  a  descending  inye« 
litis,  will  canse  hiccough,  or  sometimes  a  jTecnliar  form  of  dyspnoea,  due  IQ 
tetaniform  spasms  of  the  diaphragm.  If  tlie  nnclei  of  origin  of  the  iiervi 
Ije  destroyt^l,  diaphragmatic  bn^athing  will  be  arrested,  and  tlie  moveraent 
of  the  thorax  wnll  be  carried  oo  exclnsively  by  the  intercostal  mnscles.  Tb 
dyspncea  tlien  b^x^omcs  still  more  severe* 

Caries  of  the  h)wer  cervical  jvgion  tends  to  excite  a  pachymeningiti 
similar  in  form  to  the  pachymeningitis  hyiMnlrophica  of  adults,^  The  nwiti 
of  the  ctu*viad  nerves  Ijecorae  compresstid  in  the  mcuingwd  exudation  ;  radi- 
ating pains  in  the  arms  octnir,  followed  hy  muscnlar  a{ro]»hy  and  pamlysiaii 
The  arm  retlexes  are  at  fii'st  exaggerated,  and  percnssiou  of  the  lower  en< 
of  the  mdins  or  ulna  causes  i^fiex  contraction  of  different  muscles  of  tin 
furearm  av  njipcr  arm.  In  KahlerVs  live  eases  (all,  however,  in  adidts| 
tliere  wils  neither  aliolition  of  tlie  reffexes  nor  loss  of  electrical  e<jntrat'tilit| 
in  the  pamlyzed  muscles.  These  ptieaomena  are,  however,  often  obser\' 
in  the  ndvancwl  stages  of  the  tlisease. 

As  in  the  idiopathic  form  of  cervical  pachymeningitis,  compression  lim^ 
ited  to  one  or  more  separate  roots  of  the  cervical  plexus  will  result  in  atn> 
pliic  pamlysis  hx^alized  at  ditferent  segments  of  the  arms.  Analysis  oi'thcj 
localized  paralyses  may  tlierefore  sometimes  lead  to  more  precise  li>cal(za- 
tion  of  the  lesion  in  the  coi-d,  sincl^  by  the  experiments  of  Ferrier,  the  funo- 
tionsof  the  different  nerve-roots  have  been  approximately  determined.^ 

Thus,  the  intrinsic  muscles  of  the  hand  are  innervated  from  the  fin 
dorsal  nerve,  and  weakness  and  atrophy  beginning  in  them,  associated  w*itli 


>  ArisiriEC  from  the  foiirtb  and  fifth  cervical  region,  li<*noe  ftt  the  IhniU  between 
upp^r  and  lower  cervical  rogiotii?, 

'-'  Michel,  quoted  by  Treves^  Internatioiinl  Encyclopwdia  of  Sui^ery^  vol.  iv,  p,  ftil 

*  Kahler,  loc.  cit.,  1883,  p.  58,     See  JaffroVt  Archives  de  Physiologie,  1S78,      Eable< 
quotes  flora  PmuHt  hh  ttdult  case  where  there  was  excessive  atrophy  of  the  moacle*  of 
ball  of  the  thumb  and  the  iuterosseit  without  para  lysis  of  the  arniA. 

*  Locttlization  of  Atrophic  Paralyses,  Bmm,  vol.  iv.  p.  228. 
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I  tendemeBs  on  prej^aure  over  the  first  d^jrstl  vert**bm,  should  k^ad  to 

pvolmble  diagnosis  of  incipient  earies  with  paehymeuingitis,     TIjo  presence 

of  jmiii  in  the  affected  my  celt's  is  an  important  distinction  from  progressive 

snnaciitar  atrophy,  which  in  this  form,  imki*d,  scarcely  ever  uttac'ks  children. 

rrbe  ioDtirvatum  ol'thc  remaining  nuisclcs  of  the  limb  is  distributed  Ijctweeu 

t;lie  five  lower  cservieal  nerves.     Flexion  of  the  wrist  and  fingers  is  effected 

b  Y  mesiia  of  the  eighth,  seventh,  and  sixth  roots;  extension  of  the  wrist  and 

fingers  by  the  filth  and  fourth.    The  same  roots  (tfie  three  hnver)  which  Hex 

the  wrist  extend  the  fbix^rm,  and  thos^.'  (the  upfK^r)  which  extend  the  wrist 

flex  the  forearm.     The  eiglith  cervit^al  root  has  no  inthience  over  the  npper 

arm,  which  is  adducted  by  the  seventh  and  sixth  riKits,  and  raised  liy  the 

ifth. 

A  diffuse  process,  like  the  jwichy meningitis  of  cervical  caries,  would 

usually  extend  over  seveml  of  thi^se  roots,  adj^u'cnt  to  one  aiiotlier ;  so  that, 

fur   instance,  the  intrinsic  niovenicnts  of  the  fingers,  Hex  ion  of  the  wnst, 

uici  extension  of  the  forearm,  might  all  Ije  lost,  and  thus  a  lesion  in  tlie 

ioiprer  part  of  tlie  lower  cervical  r(»gion  indicatefJ  ;  av  the  lix'alization  could 

be    made  for  the  fourtli  and  fifth  roots,^ — thus  the  upper  part  oi'  the  lower 

ieal  region.     Such  loc^alizationa  would  be  chieHy  impoitant  if  tender- 

on  proastire  and  stiffness  of  movement  were  funnd  over  a  vertebra  eor- 

fKtiidiag  to  the  nerve-root  implicated.     In  tlie  cervical  disease  tactile 

isibility  remains  -unimfiaired,  and  so  long  as  the  effects  of  the  i>achy- 

tti€^ttingitis  are  (*on fined  to  the  nerve-roots  the  lower  extremities  are  not 

aQV-cted.     Paraplegia  proper  sets  in,  if  at  all,  as  the  symptoms  of  rmrt  irri- 

^Cion  suh^ide  an<l  the  coid  itself  iK^comcs  compressttL 

Characteristic  of  the  meningo-rayelitis  of  this  region  are  the  pupillary 
9f^mti\iiUm\^  from  irritation  of  the  O4'ulo-pupillary  tx'utiv.     With  irritation 
••^    tlie  c?entix*  the  pupils,  one  or  both,  arc  dilattHj  ;  with  |>araly sis  they  are 
•^tractod.     These  symptoms  are  by  no  means  always  present. 

la  I  lie  meaingo-myelilis  of  the  upper  dorsal  caries,  which,  as  aliTady 
*^*^<^,  id  by  far  the  most  frequent,^  the  cha meter istic  paralysis  occurs  in 
^*^  lower  exti\?mitiea. 

But  disease  in  the  upj>cr  dorsal  region  may  also  be  fiillowed  by  jmmlysis 

'lie  arms,*  due  to  an  aseendtng  degenemlion  that  has  extended  beyond 

p»^  ^^  limits  of  the  eoUimus  of  Goll  and  in%*udcd  the  antero-lateral  columns.^ 

^^  cervical  paraplegia  is  then  always  consecutive  to  the  lnmlr>ar  paralysis. 

*         Se\*eral  other  symptoraSj  that  are  ofl:en  ennmerated  as  chanicteristic  of 

l^^^'^d  caries,  really  belong  to  the  men iogo- myelitis  which  has  been  jiruducitl 

•3^  it.     Among  the  earliest  are  pains  radiating  towaixls  the  al>don)en,  and 

^^*H|  mistaken  for  pains  in  the  stomach  and  bowels.     These  jneccde  para* 

A  characteristic  advanced   symptom,  seen   only  atVer  paraplegia 

*  Ut  mqfra^  p.  646,  •  Ui  iupra^  Caae  I. 

•  Erb,  ZiemsMn'i  Cyclap»dla;  also  Oowers,  loe,  cit,  p.  226.  Ley  den  sap  he  hw 
^•**«f  teen  a  corappesston  myelilia  pro^reM  upward.  But  positive  obiervations  af  iiijcli 
^•^*ll#krfl  are  recorded  by  Vulpian  nod  by  others. 
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hits  bc<:H>mc  confirmefl,  is  paralysis  of  the  tntercostal  musc'Ies,  m  tbu  iW 
broatliio^  is  siistainc^tl  exclusively  by  the  iliaphnigm.* 

Again,  charaeteristie  of  dorsal  myelitis  are  the  luaiotenauee  of  the  re- 
flexes, of  eleetrinil  rcaeticms,  and  of  rigidity  in  the  jjaralyzed  limb?,  and 
the  absence  of  sphiuetcr  jmralysis  aud  trophieal  lesions,  such  as  raiij-eukr 
wasting  and  bed-sores.  These  [>eculiarities,  l>oth  jxjsitive  and  uegativeid&- 
petid  on  the  fact  tliat  tlie  transverse  eortl  lesion  is  seated  alx>ve  the  liimbir 
enlargement;  the  latter  is  affected  only  by  the  descending  lateral  sclert^ift, 
thus  not  in  its  eentml  gray  snbstanee  at  all.  Disease  of  the  lumliar  enlif]zp^ 
ment,  therefore,  contrasts  with  that  dne  t(j  dorsal  caries,  in  all  the  ak^ve  i 
particulars.  The  limbs  stxjn  become  flaccid^  the  reflexes  alKilislad,  flti^ 
trical  reactions  lost.  If  the  gray  substance  l>e  invaded,  the  spin  miens  are 
paralyzed,  the  ransc*les  waste,  and  even  bwl-sores  appear,  although  the«f  tre 
raa^  in  compression  myelitis. 

If  the  caries  affect  the  spine  below  the  second  Inniliar  vertebra,  it  will 
be  below  the  termination  of  the  eoixl.  When  nervous  symptoms  devvlop, 
they  are  those  of  neuritis,  due  to  inflammation  of  the  nerves  of  thecsiMim 
equina** 

Muscular  atrophy  is  then  an  early  symptom  ;  it  is  partial  and  ir 
larly  distrilHitcd,  the  muscles  usually  Ijcing  flaccid  or  free  from  e<:»utraftu 
The  limbs  are  jmrctie,  but  are  rarely  pamlyzed  completely,     T!h*  rffle 
are  exaggemted,  the  sensibility  normal. 

Attention  to  the  above  coud»inatit}n  of  symptoms  will  serve  to  dL^lin 
guish  a  neuritis  of  the  cauda  etjuina  from  a  meuingo-myclitis,  and  i^m--^ 
vei-st^ly  ;  and  will  aid  in  detecting  an  incipient  caries  of  the  lumlx^-satT 
spine  liefore  any  angular  curvature  has  l>ecome  perceptible, 

Althougli  tlie  ciimbination  of  root  neuritis  and  interstitial  myelitti  be 
the  mt>st  common  result  of  jmchymeniugitis  from  csiries,  and  hence  ibfc 
assoeiatiiiu  or  st^juence  of  n>ot  and  cord  symptoms  the  mast  eharacteristic, 
yet  the  n e r \' e- n  m  iI s  a i v  n ot  n cc«*sa r i  1  y  i  1 1 vt>l  vvi L  The  co nl  sy m pt  •  i 
appear  primarily,  and  usually  deveh»p  in  gradations  as  alx»ve  d« 
Sometimes,  however,  a  child  known  to  be  aflected  with  spinal  caries  will 
become  paraplegic  in  the  course  of  a  few  minutes.  S^jmctinu^  an  aDguhir 
curvature  appears  eoineidently  and  tVir  the  first  time,  or,  when  already  cx-j 
iBttDg,  becomes  greatly  increased.  The  paraplegia  is  then  attributable 
the  ahoek  caused  by  the  impact  of  the  fi^actuntl  bone  u|K>n  the  c«ird, 
may  pass  away  with  the  shm-k  of  the  accident,  even  though  it  rettim  late 
after  a  meningo-myelitis  has  l)een  lighti'^1  np*  When,  however,  a  suddenly- 
developed  paraplegia  is  both  complete  and  [>ermanent,  it  is  proliable  that  a 
hemorrhagic  has  occurred  among  the  neo-membranes  of  a  jwK'hymeutniritis, 
or  even  into  the  con!  itself.     The  rt^sults  of  the  former  accident  mav  be 


*  Say  re  claims  to  determine  diapbmijmatic  breathing  artiflciallj  by  meuia  « 
plaster  jacket,  and  a«tcnbe«  to  this  part  uf  tlie  beneficial  influence  of  hi»  m<*ihiid. 

*  Mme.  Coata,  Du  Mai  de  FqU  au-desa^ou^  de  la  MgdJe  chez  lea  KnfmalM^  Tbitt  i 
Parifi,  1887. 
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^  ,  as  the  efl'iisctl  IjUxkI  is  rralusoiiiL^  ;  1)0 1  the  ctmsequenr<?9  of  any 
#SifeeDtive  hemon^hage  into  tbo  coi'd  are  inTiiiei.l!al>le.  Thus,  caries  of  the 
^pine  may  determine  in  the?  amne  patient  all  three  of  the  eoixl  lesions  under 
ooo-^fderation  in  this  article, — moaingitis,  myelitis^  and  spinal  hemorrhage. 

It  is  neeessar)'  to  make  a  diagnosis  between  the  three  lesions  whenever 

motor  and  sens^jry  symptoms  in  the  limbs  annpliaite  the  evident  maniles- 

tatioQs  of  Pott*s  disea^.     It  is  also  often  neeessiiry  to  deinde,  in  presence 

of  such  symptoms,  wliether  or  not  Pott  s  disease  Ix*  present  as  their  ultimate 

cnaa^  althongli  its  distinguishing  fr^tnres  are  not  yet  manifest,  but  latent. 

The  special  symptoms  of  meningitis  are  j>ain  in  the  back,  spontaneous 

exaggt*mtetl   by  pressure,  and  still  more  by  movement  of  the  spinal 

lumn  ;  jiaius  radiating  to  the  trunk  and  extremities,  with  diffused  hyjKT- 

aesthesia  of  the  skin  and  mnsele^;    stiffness   an<l    rigidity  of  the  spinal 

ci>ltimu  and  of  the  limbs,  the  latter  often   intermittent ;    exaggerattHl  n:^ 

fli-'X€&,  and   museular  spasms.     The  spinal  pia   mater  is  richly  fnrnisiied 

with  nerv'es,  which   enter  fi*ora  the  posterior  rotvts  and  follow  the  bloL>d- 

muaiKlsL^     Iiirtammator)'  irritation  of  this  membmne  causes  therefiire  severe 

Idealized  pain.     Tlie  muscular  spasms  de[KnMl  on  reflex  irritation  of  the 

Ofcotor  rocits,  from  the  irritation  of  the  sensitive  fibres  of  the  pia.     It  is  the 

tetanic  spasm  of  the  muscles  of  the  Iwick  that  causes  its  rigidity.     The 

®dieralizefl  hypera?sthesia  and  exaggerate*!  reflexes  are  due  to  erethism  of 

^e  hitni-medullaiy  fcX'i  of  origin  of  the  posterior  spinal  roots.    (Vulpian.) 

Among  these  sym|jtoraSj  lot^alized  [>ain  and  tenderness  in  the  back  also 

ditate  caries  uncomplreated  by  meningitis.     But  in  such  a  ea-se  the  jmin 

much  less  severe,  and  tlie  tenderness,  instead  of  extending  all  along  the 

is  limited  to  the  small  area  of  the  one  or  two  dis^^ased  vertebr-«*. 

^'irmlly,  there   may  be  entire  absence  of  i>ain    over   a  carious  vertebra. 

j_£tigidity  of  the  spine  exists  both  in  tmries  and  in  meningitis;  but  in  the 

tti^r  it  is  much  more  markedj  tending  towards  opisthotonus ;  the  patient 

*^    unable  to  sit  up.     In  nncoui plicated  <:urit*s  the  patient,  thougli  holding 

^tii<?  hack  stiffly,  is  not  prevented  from  walking.     By  a  s]>ecial  manneuvre 

^^^4?  real  rigidity  of  the  spine  is  shown  to  Ix'  confined  to  a  limitinl  aiva. 

Ii^  child  lying  prone  upon  a  couch,  the  physician  with  the  letl  hand  fixes 

k^**  spinal  adnmji,  while  with  t!ie  otlier  he  raises  tlie  legs  and  licnds  them 

K'kwanl  at  the  jK:lvis.     Xorrnally  the  spine  of  a  cliild  is  so  flexible  as  to 

Ttnit  movement  during  this  mauceuvre,  at  the  lumbar,  lower  dorsal,  or 

<lorsal   rt»gion  ;  but,  if  any  vertebra  l>e  diseased,  tlie  movement  is 

I    iu  the  corresponding  region.      But  if  meningitis  be  prt^ent,  the 

\ng  test  is  too  painful   for  execution.     The  rachialgic  symptoms  of 

"^*^*ingitis  eonsequent  nj>on  caries  may  be  said  to  l>e  the  symptoms  of  the 

""ics  itself,  intensified  and  exteudwl. 

Rigidity  of  the  limlw  is  a  symptom  which  iu  meningitis  may  lie  caused 

^  three  ways :  by  direct  irritation  of  the  motor  root«,  by  reflex  spasm  of 


^  K^lhken  Uaadbucb  der  Oew«b«lehre,  X868,  p,  S4^. 


654 


MYELITIS,   SPINAL   MEKIXOITIS, 


I 


I 


irritation  of  the  posterior  roots,  and  by  inci'msed  excitation  or  the  sjray 
matt-er  of  the  ef>rth     The  aympt<.)ni,  however,  d*x*6  not  Ijelong  to  racuin^'itU 
alone,  but  ocxnii^  in  the  course  of  the  myelitis  which  in  children  usiialljr, 
and  in  sj^pinal   earit^   always,  com  pi  ic^iites  the  nienin^iti*.     The  rigidity  is 
then  aeeonij)anic'<l  by  inci'easod  ivtlexes,  and  both  an?  d*ie  to  the  Belero§isof 
the  pyramidal  tracts  which  sets  in  below  the  seats  of  the  priDcipal  l«ion. 

Soch  S4'lero:§is  cannot  Ik?  a8cril>t*d  to  a  nieuingo-myelitis  until  ceri^btal 
disease  1ms  been  excluded,  as  the  degeneration  of  the  pyranudal  tnadi  is  _ 
much  more  IrtYpiently  secondary  to  lesion  of  the  bmin  than  of  the  cord.        f 

It  is,  tiiialty,  to  be  remcmlx^n^l  ihat  exatwomtion  of  the  reflexes  and 
some  deofree  of  ri^i^idity  of  the  hrabs  may  be  due  dimply  to  hysteria.  Such 
a  mauifcstation  of  hysteria  is,  however,  particularly  rare  in  children. 

The  musenlar  rigidities  and  exaggerated  reflexes  of  myelliL*  inay  be 
distinguished  from  those  of  meningitis  by  their  late  cxK'urivnoe  auJ  tvo- 
fiecutive  paresis  or  paralysis.  For  iu  myelitis  thest*  svmptoms  are  dueto 
the  secondary  degeneration  ;  iu  meningitis,  to  the  primary  disease,  and  are 
among  its  initial  phenomena.  Aleniugitis  alone  dcjcs  not  ttiust*  paralysis, 
and  the  appearantx^  of  this  symptom  among  those  proper  to  irriiatioa  uftbc 
meninges  marks  the  moment  of  iovasion  of  the  oord.  Although  «*ai- 
pression  myelitis  is  always  immediately  canseil  by  an  inflammatory  exucLi- 
tion  over  the  dura  mater,  it  uiit  ijifreqnently  hapf>ens  that  the  myniogcttl 
process  remains  latent,  and  that  tfie  first  eomplimtion  of  the  PdU's  discssi* 
which  is  observed  is  loss  of  motor  power  in  the  lower  limbs,  iodicasii^ 
disease  of  the  cord  itself.  In  the  absence  of  wot  symptoms  the  fiaresb  «» 
pai-aplegia  may  l^e  nuattendtHl  by  any  perversion  of  sensation  whatever 
Indeed,  not  only  the  meningitis  but  the  vertebral  caries  may  have  remaiiMpJ 
latent  and  the  entire  illness  apparently  Ix^gin  in  a  loss  cif  j>ower  to  sUiw^i 
while  all  other  functions  remained  normal.  Can^ful  examination  will  ih^*^ 
detect  Itx^lizeil  stiffness  at  some  point  of  the  spine,  and  the  caries  be  dis- 
covered which  is  the  rcxit  of  the  whole  mischief. 

it  is  characteristic  of  a:»raprc?s8ion  myelitis  that  the  paralyzed  limbs  m^ 
at  first  stiff,  and  continue  so  as  long  as  the  lesion  i*emains  limited  to  the  wU»t* 
columns  of  the  cord.  As  the  disf*ase  j)mgresses  towaixls  the  gray  substiiK^ 
and  the  ganglionic  t^^lls  of  the  anterior  ci>rnua  are  destroyed,  tiie  ^iffi*^ 
yields  to  the  flacxndity  proper  to  anterior  polio- myelitis.  Losei  of  s^ii^*' 
bility  similarly  iuilicatcs  invasiou  of  the  gray  sulistauce  in  its  pcfSUn^ 
segment.  Both  the  flaccid ity  and  the  anesthesia  decisively  distinpoi*" 
myelitis  from  meningitis,  and  also  indicate  a  severe  decree  of  the  medul!**7 
dist?aso.  In  the  typical  cases  of  compression  myelitis  the  symptoms  duf  ^ 
disease  of  the  meninges,  the  uervf^rtxjts,  and  the  ctml  are  always  <«inbilH^ 
in  the  sequence  which  has  Irvh  dcsfTilK*d.  Primary  affection  of  the  ca^ 
does  not  exist ;  but  ita  symptoms  may  api>ear  first,  while  tboae  of  ^*^ 
pachymeningitis  remain  latent* 

HeuKU'rhage  into  the  membranes  or  substance  uf  the  oord^  wben  <!or*^ 
plicating  eompressioo  meniugo-myclitis,  is  distinguished  by  the  sudden  r^^ 
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f^ttrreiioe  of  motor  ami  Hensorv  paralysis,  or  by  the  sudileDly-iiiurkcH:!  exaoerba- 
Lion  of  pemlytic  syinptiums  whit-ti  liad  pRnMuiLsly  existod.  The  liemurrhago 
may  be  capillary,  aiicl  result  in  such  rapid  disintegmtion  of  the  coitl  as  may 
jpcar,  on  cxanntiatioii,  due  to  au  iivute  myt'litis.  Hemorrhage  much  more 
tH|UentIy  ixv^urs  into  tlie  lUMj-niembmnL'S  of  the  spiual  dura,  the  process 
betug  completely  analogoufs  to  that  of  cjei'ebnd  hemurrliagic  paehymeuiu- 
gilts  oh^rved  in  the  adult* 

On  the  wliide,  hemorrhagic  accidents  seem  to  be  rare  in  cmnpi-essiuu 
meoiagu-myelit  is/ 

In  childhood  vertebral  caries  is  so  much  the  most  frequent  cause  of 
emnpreBBioD  of  the  t^jnl  tliat  the  diagnosis  of  a  et>m|iivssion  meningo-mye- 
Irlifl  carries  with  it  tliat  of  Pott's  dist^ase,  in  the  imiucu^e  majority  of  cases. 
This  dLagtiosiB  may^  however,  be  erroneous^  as  is  shown  by  a  case  of  Dr. 

Omt  fX, — A  hnr  fnur  and  a  half  years  old  w«8  admit tt-d  to  hngpjial  in  Fcltmary, 
Aft^ersix  weeks  of  iindeiiiu-d  languor  and  malai!i»«.  Al  thie  date  the  right  arm  was  ptini- 
lyxred,  the  right  upper  f*yi*Fid  dnwped,  the  right  pupil  was  i-allier  i^nauUer  thun  the  left, 
Tlic  muscles  of  the  puruly^ed  anii  no  loiignr  rei^pftnded  to  <dfctricity.  There  wa^j  no  loijf 
of  cutAiiriais  fecninibiUty.  The  siiperlidal  r^ t1t^x*>s  vv«r<?  wt'll  marked^  hut  the*  piitvllar  i^flex 
oc»«ald  not  be  obtained.  In  Mnivh  ihe  k-^g*  l»ecanie  paraplt*g^ic  and  flarcid.  In  April  Ibere 
^i^m^  modfimte  fever,  and  shortly  sifter  the  breathing  becume  whc>ny  diaphragm  at  itj.  Loes 
oT  fhmdic  vonlfMclility  in  all  the  muscles  of  ibe  legs,  exi-ept  the  gastrtj<.'neinii  and  ham- 
»t.ring  muscles.  In  May  the  cutant^ms  sensibility  diniini^hed ;  Ihi^re  was  ini'onti nonet*  of 
fmKit.  An  ela£t)c  swell ing  appeartd  at  the  right  side  of  the  upper  dorsal  rmd  bjwer  cervi- 
•■al  T«<rtebii«.  It  was  noted  tbatthe  eluld  jK^rspired  excessively  when  asleep-  A  vertebnil 
csauiei  was  siifpectcd,  with  an  abn^ce^^  involving  the  inferior  s^inpathetic  ganglion,  and 
•■Ocomt^KUiied  by  a  --ubaeute  descending  jailiir^-njyelitiij. 

The  child  died  in  June.  At  the  aiilopy  whs  fourid  a  sarrnmutous  Itimor  springing 
ftiJin  the  lower  eer\-ical  and  first  three  doi^al  veitebm?,  and  coiineetcd  wiih  the  three  upper 
rtljt.  The  spinal  cord  was  reducsed  in  si/e  oppohite  the  last  cervical  and  first  dor>al  vcrte- 
^w^s  »«d  ftoflenM  throughout*  The  gray  fitibm^inee  wae  pale  and  ill  defined.  In  the  eervi- 
dilargement  the  large  motor  cella  were  found  swollen  and  often  deprived  of  their  nuclei 

procoasca. 


Thus  the  tumor,  bej:^inDtng  outside  the  spinal  canal,  had  spi^ad  in  two 

<i  Jitt?tions, — towards  tlie  right  inferior  cei^vieal  ganghou,  whicli  Itad  a]ipar- 

^»itly  been  destroyed,  and  internally  towai"ds  the  eortl^  which   had  iH^cijme 

'•^IR'ctixl  with  a  stdiacute  myelitis^  chiefly  central.     This  central  suftcning 

^^^Qtrasts  markedly  with  the  j>eripheric  indumtiou  which  is  tlieeluiracteristic 

^^^llt  of  vert<:*bml  caries,  which  proec*xls  gradually  inward,  and  which   is 

'•^Variably  atteudKl  by  descending   st^lerosis  of  the  lateral  columns,^     In 

^^fnmenf  ing  on  the  results  of  tlie  anto[>sy,  Dr,  Get^  remarks  that  the  llaccidity 

*    the  legs  ol>st^rved  during  life,  and  ctinlrasting  with  the  rigidity  which 

•  6o««r»  lay*  thut  hemorrbage  has  not   been  proved.     Yet  he  brinself  cites  a  case 
r  a  child,  affected  with  nn  angular  curvature,  fell  in  wnlking  acn»ds  the  room^  and  on 

^llg  lifted  up  Wit>  fctund  paniplegic.      Recovery  ultimately  took  place. 

*  Myelitic  due  to  vertebrul  saivoina  in  a  boy  iVfur  and  a  hitlf  yeara  old,  Gee  and  Aber- 
nhie,  8t  Barthtdr>inew'j&  Uo*pitid  Keports,  1882,  vol.  xviii. 

"  Michaud,  loe.  citt 
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would  have  Ijeen  (^aii^^ed  by  a  lateral  sclerosis,  shoiilcl  have  lK*eiJ  inteq)r»i(^i 
as  i  lull  eating  stime  other  eause  of  e<jm  press  iou  of  tlie  c*jrd  tlian  turicu  Bt'- 
sides  this  important  negative  drcumstanoe,  the  jK*sJtiv*e  symptoms  of  a  l^sioti 
of  tlie  inferior  eervietil  gan^^lion,  partial  ptt»sis  of  the  rij^ht  eyf%*  and  t\i»- 
tnictirni  of  it.s  pupil,  should  also  etnitnidiet  the  dia<;nosis  of  Pott's  disi^ftS4% 
and  indieate  some  eaiise  of  compiTssion  lying  entirely  outride  of  the  spimi 
canal.     This  eonld  hanlly  l>e  anything  else  than  a  tumor. 

The  prognovsis  of  compression  myelitis  is  not  altogether  unfavonihli*. 
Among  the  twenty  eases  delaikd  by  C'oiulroy,  recovery  occiirrerl  sjn>nta- 
ne<jiisly  in  eleven,  and  twice  the  rec^jvery  dates  from  the  appearancje  of  m 
cold  al>seess, — that  is,  fn»m  the  ext<*rnal  migration  of  pus.  The  cmmof 
Gowers,  Soltmann,  Glynn,  and  Faun*»  alrcwly  quott^,  R^ulted  in  recovefj',* 
AJthaus,^  Charcot,*  and  RieorcP  attribute  recovery  to  treatment  by  tbeacttml 
cautery.  But  from  the  well-i^staldished  fact  that  cui-^  takt^  place  spnta- 
neously  in  more  tluin  half  the  cases,  it  is  ditlieult  to  decide  how  farttis 
treatment  rciilly  influences  the  curative  pnx^ess.  The  prognosis  r«itrtitt« 
favondile  so  lunj^  as  the  morbid  jinwi'ss  remains  limited  to  the  §nrfmT 
anterior  region  of  the  CMjrd,  Tliis  limitation  is  to  lie  infcrntl  i^>  hmg 
the  jwiraplegie  limits  R-main  rigid  inst«id  of  lKHx>ming  flaccid,  the  ri*fh'; 
exaggeraltnl  instead  of  lx?ing  diminished  or  abolislu^tl,  the  fM?nf»tion  irila* 
the  sphincters  imtKindyzcd,  and  no  bed-sores  threaten.  Still,  even 
paralysis  is  ollen  rccovcrcil  from." 

licstoration  ol'  motor  |Kmer  detn  nds  on  four  circnrastances ; 

1.  An  accnmulaiioii  of  t^sc*ous  pns  may  And  an  external  outlet^  foi 
a  cold  aljS(X^ss  in  the  back  or  groin.  The  dura  mater  is  then  relieved  of 
irritation  which  had  exciteil  and  kept  up  the  pachymeningitis ;  the  mcuiii* 
geal  InHainniation  subsides,  ami  tlie  progress  of  the  secondary  interstitial 
myelitis  is  arrested. 

2.  Nerve-tubes  in  the  sclerosed  patches  may  r^enerate,  espeeially  those 
which  have  not  lost  all  their  myeline  slu^athsj  Atrophied  ganglionic  cells 
111  the  anterior  cornua  a[Ji>arently  never  regenerate,  but,  as  their  destructiois 
is  only  partial,  enmigh  remain  intact  to  maintain  the  function  of  the  limU 

3.  In  the  abst^jce  of  an  aecnnnilation  of  pns,  the  pachymeniiigitfe  ma; 
SjKinta  neon  sly  subside,  coincidcntly  with  amelit^ration  of  the  os^icous  inflain- 
mation.     Thi^  latter  may  Ijc  arrcsti*<l  cither  l>cfure  the  formation  fd^a^^iiual 
eurvatuiv  or  after  the  vertebm  has  broken  down,  and  cariotM  maternU  haft 
been  eliminated  fWnn  the  lx>ne-tis8ne. 

'  AttributLNi  to  partily»U  of  un^triped  mimiilur  libres  in  the  upjier  eyelid. 

'  Se^  al»u  Leuder,  **  Sur  1»  Cvm»bilito  des  AccklenU  panilytliue*  conei^cutJTQi  aa  MaI 
vertebmlde  Pott,"  SfK'.  de  Biiih,  18fS2;  Knhler,  Huckenmjirks-Cotiipreft^ion  bttl  tuWn^lovf 
C»riM  der  untfren  HalawirWl,  Pm^er  3ied.  Wwhensehr.^  1883;  Cjmn^H,  M»Mi9  ^ 
Syatcme  Non-otix,  18H«,  p.  4»2;  Billmth,  Allg.  Wi^n.  Med.  Zeit.,  1884,  p.  6631. 

»  British  Mf-dicnl  Juumal,  May,  188U. 

*  hcH\  cit.  *  Th«^*>  de  Parii. 

'  l-i»'ydf"n  in  1874  pronounced  ft  very  mifiivomble  prognosU. 

T  Bmniwell,  Diseases  t>f  the  Spinal  Cord,  1882,  p.  100* 
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4*  Fixation  and  exteDsion  apparatus  ap[)li<xl  to  the  spine  teuds  to  facili- 
tate* the  cure  of  paraplegia  by  liiiiititiyj  tlic  jwritubercular  imtatioii  of  bjiie- 
ti-^^ne,  Uy  relieving  tlie  tlistitsiil  parts  of  sii[K'i"iiniHJibeut  weighty  and  Ly 
rai:siug  portions  of  the  eol lapsed  vertebne  which  may  be  pres.siiig  against 
the*    <t>itl  and  irritating  the  dum,     Tlte  latter  eilect  **f  the  extcnsitin  ap|)a- 
ratus,  ineludiug  the  plastic  jacket,  is  probably  the  least  itnportaiit,  and  yet  it 
is  net  to  be  disregarded  or  denied.    The  influence  is  undeniable  whore  para- 
|>lc-^ia  has  otx-nrri'd  suddenly  and  at  the  same  moment  an  angular  curva- 
\nircr  has  apiK^and  for  the  first  time  on  the  spine.     A  paraplegia  of  two  or 
tLrc?c>veeks' duration  has  been  seen  to  disappear  innnediately  when  the  cliild 
biicl  U*en  suspeuded  in  Say  re's  ai>paraCus  aud  encasetl  in  tlie  plaster  jacket. 
Th^  dt^ree  to  which  the  sjiinal  vertebne  can   be  extended  Ivy  lianging  is 
jji^lit,  but  this  slight  extension  raay  soffits  to  remove  llie  bone  from  eontaet 
witli  the  dura.     The  influence  of  the  extension  and  fixation  apparatus  in 
pr€?%'enling  paraplegia  is  even  more  marketh     It  would  ]w  must  useful  to 
teta^bhsh  a  c<im]jai*ative  statistic  in  regard  to  the  t^MLx-nrrenw  of  panijilcgia 
in     the  eases  treated  with  aud  in  those  treated  without  iixation  appamtua 
from  the  Ix'giiniiug.     But  I  am  not  aware  that  any  extensive  coni|mrisou 
m   I'Cgard  to  this  point  has  as  yet  been  made. 

OTHER   FOKMS  OF   MENINGITIS. 

Vertebral  caries  is  tlje  most  frequent  cause  of  spinal  pachymeningitis 
in  cliildhood,  and  of  the  myelitis  ^'coudary  to  it.  But  several  other  eun- 
ditious  are  liable  to  inducx^  inflammation  of  the  spinal  membranes.  Tubercle, 
Irauximtisms,  insolation,  exjxjsirre  to  cold  and  iatigucj  may  all  occasioually 
be    followed  by  meningitis.      Kalder  iLsserts  that   chiklhood  constitutes  a 

k predisposition  to  the  disease.^     The   following  is  a  fairly  typical  ease  of 
tniuinntit;  meningitis ; 
Cii^  X — Boy  four  yeftrs  old,  kicked  in  the  loins.     Feverish  for  the  next  few  daya  ; 
•>  tlie  fourth  d»y,  re-Htln^^  and  tnonning^,  indisposed  to  move  his  limlje.     On  the  flfth  day 
•^*^  oftaathing  bcKraine  Iiibot*ed ;  there  wa-'i  great  tenderness  over  the  dorsal  region*     In  the 
•  '^*TSuoii  of  the  BnniQ  day  the  slthia  berttme  powerless,  the  hrealhing  shorter,  and  the  lips 
^itch^      Dentil  in  convnUions  on  the  sixth  xttiy-     At  the  pif^l-morteni  *' slmng  evidence 
*pitiAl  meningitis  continuing  downwimls  ut  the  flt^t  Innihar  vertelira.'*' 

This  naive  and  incomplete  history  fails  to  ex  phi  in  the  jiaralysis  of  the 
'^^^j  and  does  not  mention  whetlier  paralysis  of  the  legs  existed.     It  is 
^^'*<leiit,  however,  that  an  aseending  central  myelitis  had  rapidly  eomplicateil 
■^  ttieningitis  primarily  developed  at  the  seat  of  the  blow, 

Ofcsf  XL — Girl  of  twelve.    Three  months  t*efore  ndmisaion  lo  hospttul^  while  jumping, 
^l  oti  tower  part  of  the  spine,  immediately  upon  sucmm*     There  wtis  aharp  pain  at  onec^ 

*  Mi^ningrti^  Spinalis,  H.   KiihWr^  Leipsic,   1861. — n  most  erudite  monotrrMph.     The 
^nttr  t'lnima  (p.  2)  thut  the  first  auto|)(siea  on  the  spinal  cord  were  made  in  the  llflteenth 

'  Kobin^onf  Lancet,  Miirch  1,  1862. 
Yql.  IV. ^42 
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and  in  two  <Uiv«  tlie  p:trl  couW  not  sit  up  wit?imit  patn.     On  udmisfeioni  iHf  <*»ri'yi  rui 
tontler,  tho  wh*>lt!  >pine  turvetl^  while  eJistmct  ftilne**  could  bt'  det'>cte(l  *n'i-r  th<*  MtTulrr- 
^inn.     Puln  t*.\t<-^nded  down  hutli  k'li^s ;  then'  were  sf^iiMitions  in  lli»mi  of  pin*  iind  nrvdW  . 
und  11  eoHijtimt  lendoncy  todniw  tht*m  up,    Thr  s*'TisibilIty  of  the  ri^ht  lesj  w««  diii*»hl4kf*«A 
There  seefii*  to  have  been  no  pnDilv>is.    The  patient  was  treaK^d  by  rest  in  V>wl,  ^mftll  blUir-*^ 
over  the  back,  Hnd  nnnute  doies  of  medicine, — two  ^niins  of  iodide  of  pt^Uu^iurti  itwi  tt^f** 
drops  iif  tincture  of  betUdi»nnii  three  times  a  day.     After  six  mouth*  of  fui'h  traiimc*^ 
recovery  wm  eompb-'teJ 

Qim  XfL—Ui^y  of  twelve.  Subject  to  epnK?ptic  Bltaeka  for  two  yemi%.  Illnwkn  his^fc^- 
in  one  uf  ih^'se.  Admitted  to  ho^pitnl  wUh  tempenitui*p  t*f  39"*  C,  PuW  1U\  Sevf** 
pain^  in  head  an«1  back^  esfiecially  in  luiiibur  re^^ion^  increHSfd  by  nn»veni«»nt  «f  pr^minn»^ 
aacro-lurnbtxr  mu^ch's^  when  opijithottrnu*  was  produootl.  The  pAim  radiiitcd  to  trunk  in 
HmliS,  and  wfre  s<»  severe  in  ihc  neck  that  the  patient  could  not  turn  h*s  head,  Wffi«»" 
hyj>enesthe*ia  over  entire  body.  Reflexes  and  eb^etiical  reactions  persist.  Sphinctrn  int*^ 
Nu  pundy*i*.  Cerebrrv^pinal  meningitis  diatfn»>sed,  due  tf>  congestion  of  ^ftHf^plk 
TreatM  by  b^eclies,  bmrnide  of  potassium^  salicylate  of  ftodium  for  ferei",  ct^lcmiel  for 
stipiitiim.     Rec^ivery.' 

Ca.He  Xllf, — Boy  of  five  yeiin?.     Struck  with  snow-ball  in  the  neck.     Keitday^ 
in  bend,  neek^  :vntl  idjd<*riien.     In  two  dtiyj*,  unable  t'j  tuni  head^  all  movements 
Pupils  liihited,     D^ffienlt  but  inrelllgibb^  fjieeeh.     Sp'ne  extremely  »en»itlvc.     Ti 
ture  40.5*^  C.     Tre  ited  by  ice-bbiddwr^  M^arm  b»Lh^,  iinLdo  of  |K>tiiS'ium.     Cure:,' 

Case  XIV\ — Boy  of  Hfteen.  Blow  on  Iwiek  wnth  fist.  Inn  little  while  seren?  pain* 
first  relieved  by  leechei^,  then  returning  with  fev€»r  Aliseess  lormed^  presentinjif  on  nt\ 
aide  of  sacrum^  and  there  opened.  Meningeal  symptoms,  huwevor,  persisted  and  iucnis«d  - 
pain  in  back  and  all  pjirt^  of  the  body'  beejime  intensified;  head  retrncted.  There  wa*  n^- 
pamplegiii,  but,  Uiward*  th;^  end,  ineontinence  of  urine  and  fjoce;*.  Doatli  after  IW«H] 
two  day*i,  8ubpenton*?Ql  abscess  at  ant^Titir  part  of  sanniin,  extending  behind  psoas 
to  left  side  of  la-^t  lumbar  vertebra,  p«i*?iiig  into  .spinal  canal  through  lumbo-iacmt  Sun-  ^ 
men.  Externid  and  internal  surface  of  dura  mflter  cfivered  with  greenish  pu*,  asakolli^ 
cnudii  equirit*,  Membrane-s  inflaojed  over  entire  extent  of  c<jrd,  the  I  »tter  lw»ing  tlrm  ulB 
healthy.     The  lumbar  and  br*>nehial  gUind-i  hiid  a  trace  of  tuV'rculous  dep<»*iL* 

The?  sitmitiou  of  tlit?  abs^f^s  Ir'Iijw  the  con]  explains  the  aliaenoe  of 
paraplejjia  ;  the  prt^cnce  of  tubercle  j>erha|)S  explahis  the  slight  resibtanial' 
of  the  orjj^iUii^m  to  the  tmiiniatiHin,  or  even  suggests  that  tiil»ercular  depjat 
had  bw^ii  present  in  the  eurtl  ur  membranes,  or  overlooked  : 

CVi.tf  Xy. — Boy,  five  years.  Fell  on  neck  fntm  roof  of  a  hou^e.  In  two  day*  unable  Id 
turn  hejul.  on  account  of  pain.  Entire  j^pine  s-ensitive.  Speech  difficult.  Tb#»n  all  mora- 
ments  painful.  Totnuerature  40.5»  C.  Pul^se  108-182.  Tn-^tA*d  by  bnimidcs,  lewhes,  i<«, 
and  i^aIieyh1te  of  ^.^dium,  with  little  [^access.  Lukewarm  baths  and  cold  afl'u.'iuna.  Ftnal^ 
men-iirial  ointment  and  iodide  of  potassium.  Illness  from  March  22  |o  April  11, 
complete  recovery.* 


1 


Kahler  descril>es  a  nieninjc:iti8  due  to  rheumatisni,  and  relates  the 
lowing  eUH?  as  an  example  : 

Cb#ff  Jf  r/.— Girl  of  eleven,  compellGd  t>  bard  work  amidst  much  cold  and  ilmnp* 
tiess  be^an  with  incontinence  of  urine  and  fieces ;  general  weaknoas;  per»btcnl  r 


1 

lit-     ■ 


'  Day,  Lancet,  May  6»  188S. 

'  MeniDgitin  Spinalis ,  Rendu»  Oaz<  d«  HAp.,  18S4. 

'  Pdrster,  Jahrb.  fur  KinderJjeilkunde,  Bd.  xv.,  BSt  8  U-  4. 

*  Wilks,  Guy's  Ilospiud  Kepi^rts^  8d  Series,  vol.  ii.  p.  168* 

lit. 
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treiTiMm^  of  the  extremities;  a-dema  with  i^wellmg  of  fftcei  hands,  aJid  feet-  Afler  three 
foooths'  Illness,  gome  incnntinence  of  urine  and  faeces  persistedt  joined,  howf^ver^  with  eon- 
fttpAtion.  Dmggin!^  and  l:i<inne^  pains  in  lumbo-dorBal  region  of  bat'k  nnd  along  spin© 
oecvarred  often,  nidiatin^  U>  liniltH.     In  latter  mui'U  tinirlini^j  Hnd  formication.    CEdemii  had 

dia^frj * ;  tremhlinj:  ijersisti'd,  so  that  child  could  nf*t  l^ng  !?taiid  upright,  hut  only 

w«*l  ^^ed  with  s\jpp<:»rt»  Heutl  nftected  with  trembling.  No  tciidc-rne-ss  on  ppi.\<sure  over  eor- 
vto&l  or  lumb«r  spine.  Diagnosis  rnjide  of  rhrtinic  rljeumutic  sj>inid  meningitis^  with 
pla^ftk'  exudatirm  in  ciivity  of  umclimjidi  nr  In  the  pia,  whose  prp*j=iiire  upon  the  ftatml  and 
ittmbir  geifinonts  of  the  cotd  e&iised  the  ineipieni  sphinctor  pnnilysis«  The  choreiform 
pH^oonienii  were  held  to  be  indejjendent.  Trr^itiiM'nt  bj  tcjiritied  cupS|  pennuneiit  vesica* 
tioti,  carnphor,  senna^  find  diuretics  effected  A  cure  in  four  months^ 

The  i*liaracteri5?tirs  of  aetite  Ppitml  moningitis,  ns   ill  list  mtcfl  hy  the 

farcgoing  casi^,  liave  ahx^idy  ap^K^artM:!   Ic^s  di,stiiirtly  in  the  (h^-ription 

giv«!nof  the  chronic  men ingitis  of  Pott's  disejt«e, — pain  in  the  l>aek,  usnaUy 

gev^cre,  incpcas<}d  hy  inovemont  and  pressurt*,  often  most  intense  at  tlie  neek, 

radiating  to  the  trunk  and  limlw4,  aeeompunied  hy  etitiineotis  and  mtiscu- 

lar  b}Tier«esthesia,  by  feverj  and  sometimes  by  mnseidar  s[>asm,     Diffietdty 

of  sp^eeh  seems  Ymhh  to  iX^eur  when  the  h^sion  lK_*p;ins  in  the  t-erviti*]  region  ; 

convukions  ani   imminent  in   young  ehildren.     Exelusion  of  myelitis  is 

made  by  the  negative  symptoms, — namely,  the  al>sence  of  motor  or  senson* 

or   spliinrter  jmralysis,  and  the  absenee  of  denitigement  of  reflexes  or  of 

electrical  reactions.     Tlie  fir^t  indifutiou  that  the  inflammation  is  extending 

to  tliec*>rtl  is  an  exaggeration  of  the  reflexes,  bnt  so  long  as  this  symptom 

is    iK^lated  the  myelitis  is  sttperficial.     Tetanifbrm  symptoms  may  \je  so 

prominent  that  the  diagnosta  from  tetanus  is  renderf'^l  di  Hi  en  It.     New-born 

children^  liable  to  septic  tetanus  from  tlie  umijiliail  wound,  are  also  lial>le 

to   peptic  forms  of  meningitis,     Gerhardt  states  that  Billatxl  has   flitiiid 

p«rtilent  s|»inal   lepto-meningitis  in  twenty  easels  ont  of  thirty   new-born 

children  who  had  died  in  ermvnlsions*     In  only  six  of  these  was  the  Imiiti 

Also  implieated.    Such  a  eause  of  convnlsiou  would  be  associated  with  fever. 

^  apyretic  irritation  of  the  spinal  membranes  at  the  same  age  is  Hal  vie  to 

fx^ur  by  extension  into  the  ararliuoid  cavity  of  blo(xl  from  a  hemorrhage 

at  tlie  Ijase  of  the  brain  dnring  parturition.     This*  hemorrhage  does  not 

<^»teii  excite  inflammation  of  the  meninges.     (Erb.)     Kahler^  calls  meuin- 

^^''S  the  h^-j^rsemia  of  tlie  spinal  meninges,  wliieli  may  be  proilut^ed  during 

^^  eoDvnlsions  of  tetantis  t^r  during  the  convulsions  of  teething.     In  the 

^»Jtia<»nte  form  of  tnlicrenlar  meningitis,  tetanus,  or  even  cataleptifljrm  rigidi- 

ttc^s  of  the  limbs,  may  also  be  mf>st  prominent  symptoms.     In  a  case  seen 

^y  tli^  writer  in  a  hi*Y  of  live,  when  tlic  fiiur  limlrs  w^ere  niis<_il  vertically 

*^  ^'le  body,  they  would  rimiain  iu  this  pcvsition  indefinitely,  in  the  waxen 

"?^dity  of  the  cataleptic  ti^nce.      The   child    at    the   time  was   entirely 

«iicou8cions. 


*  K«hler,  op,  cit,,  p.  29.     See  also  Ball,  Uu  Rhumatisme  viw^ml.  These  d*Agreg., 


•W,  p^  94      The  rases  quoted  from  other  writers  hy  Ball  seem  a!l  adult.     They  ran  bo 
™* «^  Xii  here  only  to  justify  the  occasional  etiology  of  undoubted  spinal  nieningitia  in 
itlick^  (if  rheyniatUm. 
*Op.cit.,p.  2(S. 
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NON-rARIOITS   MENINGITIS  FROM   TTBKRCLE, 

Tuberrle  is  a  mure  imnnnil  cjiiise  of  8pinal  niouingltb  than  is  trail 
tism.  *^  It  h  ea^y,'^  ohservuH  Liuiiville,  *'  to  cscnn  iiitt*  one***  self  that  tulicn-ii  1 
meningitis  extends  throughout  the  entire  cerebro-ftpinal  system,"  *  The  Icisi 
iij  lite  curd,  as  in  the  brain,  is  priiR^ipally  l«K-ated  in  the  pia  mater, — i» 
Icptooieoiufritis*  TulxTcnkir  ^rantikitit>ns  extend  along  the  ves?^-!.^  on  t 
]x»*ti'rior  surface  of  the  eoitl,  when>  the  vascuhir  mipply  is  mot^t  abiifi«lmot« 
The  dnra  h  uijerled  on  both  snrfa<'es»aud  sometinies  I'ovcred  with  fragmen 
fi-oin  the  viscenil  fm-e  of  the  amehnoid.  The  vascidar  net^work  of  tl 
amdinoid  e*  in  la  ins  tnl)ereular  ^muu  kit  ions,  and  the  membrane  itself 
changed  into  a  thiekeneti  irregukir,  opaque  membrane,  eovered  with  Ittth* 
prominences.  The  sriliaiiu-hnoid  a^llular  tissue  is  infiltnited  with  purifcim^ 
tnrbid  serosity  ;  an  abnndaneeof  eitrine  fluid  ac^^nmulates  in  the  cavity  ofl' 
tile  arachnoid,  oi\  in  its  absence,  all  the  membrdnes  are  agglutinatcxl  by 
adhesive  infkimmation,  Tul>ereular  gran  illations  [>enetmte  the  fissures  as 
thev  fulkiw  the  Sylvian  lissnres  of  the  brain.  Thev  mav  even  follow  the 
vessels  into  the  cord-sul>stance,  and  there  agglutinate  into  a  tubeit?ular 
tumor,  ixx*asioning  a  si3e<.^ial  form  of  myelitis.  Other  gnuiuliitiotis  run 
along  the  nerve- rtrnt^i. 

These  concomitant  spinal  lesions  are  the  proximate  cauae  of  nuiDjr  ^1* 
the  symptoms  observed  in  the  ccrtirse  of  cei"^bml  meningitis,  as  the  i^iffoev 
of  the  trunk,  the  tetanic  attacks,  the  contraction  and  rigidity  of  the  limfaSf 
the  jerking  and  trcmljling  of  their  muscles  ;  to  a  a>nsidemble  exteat,  eveo 
the  distribution  of  tlie  motor  and  sc*nsory  paralysis** 

But  tulji^R'ular  disease  may  begin  in  the  meninges  of  the  sjiinc,  or  i  ■ 
generalized  tul)ercnh»sis  kxaliz**  its  primary  erui^ion  then-,  ljelbi\*  iovadinj  V 
the  cerebrum*     The  symptoms  are  then  more  insidious  tlian  iu  tranniasic 
meningitis,  developing  more  slowly,  with  less  violeu(.*e,  and,  although   to 
reality  far  more  serious,  seem  tor  a  Icjug  time  to  indieate  much  less  danger- 
ous disease.     After  exclusion,  if  possible,  of  compression  raeniogo-myelit»s» 
nothing  is  of  mtn*c  importanw  in  the  prognosis  of  a  Sf)inal  meningitis  than 
to  decnde   upm  its  simjile  or  tul>ercular  nature.     The  ab^icm^  of  trannto- 
tism,  the  insidious  onset,  low  fever,  iriTgukrity  in  the  maix-h,  long  dwnition, 
together  with  signs  of  TOnstitntional  depression, — loss  of  weight,  GiiU^ 
api>etitc,  irritability  of  disjwi^ition,  tlje  swrction  of  abundanci*  of  ver>'  cl«*r 
urine, — in  a  word,  all  the  signs  usually  iuterpretcil  as  pointing  to  a  tIli*e'^ 
cular  cause  of  local  inflammation,  must  here  be  carefully  oonsitlen^i     '* 
the  spinal  symptoms  have  been  pix^^xlc*!  by  a  sulmcute  pneumonia^  wIm'*^ 
res^jlution  is  still  imi>erfect,  if  caseous  glands  cim  be  detected!  arotiiid  t^ 


*  Archives  dc  Phyeiologie,  1870. 

*  LiouvUIe,  loc.  cit.  According  to  Knhler  (\oq,  c\t,  p.  iZ),  luMt?W  of  thf 
meninges  is  alwjiys  ^ecoiidan^  to  c^^i^bral  or  to  geneml  luWreuloab.  Bui  Ltimrilk 
the  piissibility  *>f  ivriiimrj^  spiaal  tubeixiuitiik. 
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\^TX)mh\  or  ckewhere,  the  prol)al>ilitieii  of  a  tubercular  origin  of  a  spinal 
mcningitiif  are  of  c?ourse  greatly  increa^sed. 

When  the  disease  btigina  iu  tlie  brain^  it  extends  down  the  spinal  eaual 
l>y  contiguity  ;  henee  the  first  sympttinis  appar  in  the  net^k.  Thediffienlty 
of  <jX^'oh  nute<l  in  sctmenf  the  coses  mnnot  heasjiiual  s^ymptrmi  :  it  iriijjlies 
tilt*  [lartieijiHt ion,  |irinianly  or  seeondarily,  of  tlie  inedidki  and  liypuglossal 
MM^stve.  While  tuberenkr  t^pinal  meningitis  m  almost  invarisibly  fatal,  traiw 
matie  meningitis  is  far  from  being  so^ — indetnlj  tends  towards  reeiiverv  nnder 
mppDpriate  treatment,  unless  the  eoi\l  betnjme  rapidly  and  deeply  involvwl. 

INFECTIOUS   MENINGITIS. 

Diphtheritic  paralysis,  so  long  regarded  as  **  essential/'  tliun  as  due  eu- 
tiit*ly  to  infec»tious  inflammation  of  nerve-iHJots  (Buhl,  I)6j6rine),  has  nioi^ 
neiTiitly  b(*en  found  to  be  a.ssi>r*iated  with  spinal  meningitis.  There  are 
|ifitdic«  of  loealize*!  meningitij^  around  the  nerve-riKits  af!eett?<l  with  peri- 
nc'iiritis,'  but  als^j  ditt'usc^l  lesions  of  the  meninges,  with  fdiriuuns  exuda- 
titm  in  the  spinal  cauul,  and  liemorrluiges  in  the  eavity  of  tlie  amclmoid.* 
"Tht'rc  is  in  aildition  a  slight  tephro-uiyelitis  ;^  the  ganglionie  nerve-eel  Is  an^ 
aJtennl  by  the  diphtheritie  poison.  This,  aceordiug  to  Landouzy,  is  ihe 
primitive  lesion  ;  then  Inllows  lesion  of  the  roots,  and,  finally,  parenehy- 
wiat(ms  neurit  is.* 

After  diplitheria,  typhoid  fever  is  the  infeetious  disease  most  liable  to  l>e 
'^^lowed  by  paralysis.     Yet,  on  the  whole,  sueh  scNrpience  is  rare*     Landoussy 
*i^otc8  from  Colin  a  statistie  of  eight  huudr^xl  eases  of  acute  diseases,  out 
^^  which  only  two  \\ere  I'ul lowed  by  paralysis. 

It  lit  highly  probable,  however,  that  the  spinal  meninges  bceomc  irritated 
**>d  congested  under  many  el  ream  stances  in  whieh  severe  paiu  iu  the  baek 
"  ^^i.stis  but  no  paralysis  apjK^ars.     The  vitdeut  raehialgia  at  tlie  begiiudng 
«*nian-|X)X  and  even  diphtheria  is  prolmbly  due  to  the  eirenlation  of  the 
•^f^fic  poison  of  the  disease  through  the  spinal  pia  mater,  riehly  supplied 
't.|t  iier\*es.     In  heart- and  luug-d!seas<.»s,  aente  and  ehronie,  the  im|K'di- 
**^tit  ofiercHl  to  the  entmnee  of  venous  blfKwl  into  the  thru-ax  is  liable  to 
*^It,  for  tlie  spinal  ca\Hty  as  for  the  cranial,  in  a  great  aeeumnlatiou  of 
^*^ious  bbHwl  in  the  meningc^s.     On  this  aretHuit,  Kaliler  eniumn-atcil  heart* 
'^^^^l  lung-<!isejv*<'S  among  the  causes  uf  spinal  tueuingitis  ;  but  inaouimtely. 
*^r  siirh  secondary  congestion  is  not  an  inflauunation,  but  resembles  the 
^^**«^r«i  of  eireulation  in  the  sinuses  of  the  bnun,  liable  to  follow  cholera 

*^  fsititum. 

CHHONIC   SPINAL   MENINGITIS. 

Chronic  spinal  meningitis  in  ehildreu,  unless  we  ac<:*ept  the  rheumatie- 
[^^^Cireiforra  atToetiou  de*^^ribed  by  Ktdder  as  sueh,  seems  to  exist  oidy  as  a 

*  Picrrct^  Comptc*-Rfndu8  S<>c".  d<'  Bif»l.,  1870. 
*Ovrt#i,  Dt?utHchi*A  Arcbiv  ffir  Klin,  Mi'J.,  1871,  viiit 

*  IWj^rine,  Art'hivr^  de  PhyMub^iw,  1878. 

*  iMndoMty,  I>es  Pm-alyaica  dana  les  Muludies  aijjue^J,  Th<ise  de  0>nciiurs,  1880. 
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complication  of  vertebral  caries  or  of  intra-spinal  tumor.     The  corcL 
always  affected  when  the  pia  is  involved  j  the  lesion  is  that  of  a  cx)mpreaji^  m.  <^ti 
men  i  ngo-myelitis» 

Nevertheless,  Seeligmuller  relates  as  a  case  of  chronic  spinal  meDin^^m  -tfs 
the  history  of  a  girl  twelve  yeai-s  old,  which  some  observers  might  mt,  t:^er 
interpret  as  hysteria : 

Cu3e  XVIL — ^Girl  of  twelve,  blonde,  anaemic,  delicatCt  irritahU  and  effotistic,—m  mic«= 
thai  her  entire  iltne^  scans  to  have  ariffitwifeii  in  a  fii  of  jealousy  aymnst  a  sister  who,  ir^  Tber" 
pliice,  had  been  tiiken  *>n  a  sleiich-ride.  The  illn&>s  began  with  vomiting,  nicjdeTute  f^-^^^er, 
eoated  tongue,  const ip« lion,  pains  in  epig^tistriimij  head,  back,  and  oxiremities.  F"'*^--^  t  nrr 
vomifine/ tasted  fouHctn  t{(t^,<if  then  diniinished,  thou  rtHurned  tifivT  nn  indiscretion  of"  cz^iet 
and  Ut»i^  with  few  int^rmpfio/uf  for  nine  a?frfift.  Coincidently  ocvurred  ctonui  contractm 
m  the  ttrrn-muicle'i  thuri  in  the  thigh^»  thtni  in  the  buck.  By  the  ninth  w«-^k  thc^se  cijuw^ 
moiUy  whit'h  w«pe  painful  t<>  the  patient,  were  sufficiently  frequent  to  rcM^mbte  chorea. 

Paralytic  symptoms  b(n;iin  in  the  third  week,  in  the  neck  and  trunk,  so  that  the  pdtj 
oould  not  h^dd  np  htr  bead  nop  *it  up.  In  the  sixth  week  th**  Ujwor  extreiiiitii's  wen?  pm 
ly«f'<i  and  t»1so  atiff;  there  was  a  lt^&*  iiiU^nse  degree  of  patalysis  of  the  upper  exltemiii 
ThtTO  was  hyperae^theisiii  of  the  spinal  column  {.^pUuU  tend€m€.'i»)^  fU>neof  the  skin  or  fnuici^^ 
mmpUtt  finatifcsm  to  the  prick  of  a  pin  (locality  not  fltated).  There  WB3  obstinate  conitif 
lion,  slight  incontinence  of  urine. 

Patient  whj^  si*en  by  Sc^eligmiillcr  in  the  fourth  month:  wiw  then  Ci>mplet?ly  helpla^^^ 
carried  dunLchng  like  a  doll  '>n  the  arm  of  an  attendantr     The  head  could  not  be  held  ^%^^'^  1 
the  lower  extremitiea  were  completely  flaccid.     Not  the  teiist  voluntary  movonient  exce;"^^^^ 
of  the  tc>cs ;  the  feet  were  in  modemte  equinus.      There  loere,,  hmof^per^  no  emaciation^  ?*- 
coniraeiionsj  fuirdiy  any  toss  of  deeirical  reaction.     The  patellar  and  plantar  reHexfSf  la:^ 
the  c<inlniry,  were  lo*t. 

The  treatment  iuBtituted  was  electrical,  hydr^therapeutie,  and  roborant,  and  laned  te^^=^  31^ 
weekfi,  with  only  3light  impmvement,  A  powerfVil  aupporting  apparatua  was  then  V^^^^m 
cured,  and  the  same  day  tJmi  fhut  came  hmne  the  child  ber/ftn  to  u^e  itj  though  up  to  thv^  ^ 
time  i-lv*  httd  nut  made  the  lea>t  exertion.  In  six  weeks  she  had  improved  Immensely,  an^'^^^ 
was  eutipL'ly  cured  by  December.* 

Ill  citing  this  curious  history  I  have  emphasized  by  italics  the  record  of^^ 
such  eircum.stauces  as  seem  to  me  to  show  that  the  sym|)toms  were  not  dilc?^-^' 
to  meningitis  uor  to  anterior  polio- myehtis,  whose  |x)ssibility  the  authcM"*"^^^^^ 
discusses,  but  rather  to  a  succession  of  hysterical  affections* 

IDIOPATHIC   MYELITIS. 

Observations  of  idiopathic  myelitis  in  children  are  few,  (Gerhardt,)  It 
most  fr(*<4 uently  originates  in  accidents,  but  it  is  not  the  blows  or  other 
mecliauimi  violence  that  excite  meningitis,  but  rather  exposure  to  damp^ 
cx)ld,  and  fatigue.     Thus : 


Case  XV in, — Boy  ten  years  old,  very  poor,  bad  suffered  greatly  from  exp09ur«  to  cold. 
Wen!  tii  bed  apparent !y  well^  but  was  aeiJ'A'd  In  the  night  with  convulsions,  which  suc- 
ceeded each  other  for  fifteen  liourSt  and  terminated  in  death.  At  the  autopsy  the  brain  w<is 
found  congested  over  its  entire  surfkce.     The  spinal  cord  looked  **  as  if  it  had  been  d»p}ied 
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Itt  liilood.^    It  WM  ^ftened  iind  diffl  uent  for  a  tpace  of  two  inches  in  the  lower  dopejil  region. 
**  Tbe  Bicul  r»pid]y  produced  case  of  saftenina:  on  i-ecord,'** 

CbK  JC/A'. — B«>y  of  ten  years.  After  severe  expoeui^  to  cold  and  wei^  aecomptinied  by 
he  wu  6el%«d  with  chill  and  ct:)nvuhion£f  folluwed  by  triddinesj>  and  vomiting. 
BLii«d  in  bed  ten  days,  nnd  then  foimd  liirii^eir  unable  tn  s^tund  or  wulk  without  assij^t- 
^^gmct,  Tbens  WAi  inoontinenct*  of  urin*^,  and  occasionuily  of  fieee.;*.  On  udniisaion  to  bois- 
jMtAl,  tl%  wtieks  from  be^inninj^  of  Ulne^i.^,  there  wa:i  complete  gi^nsory  iiiiil  motor  panilysU 
o^  lower  extremities,  and  these  were  wiijited  and  shrunken.  Thert^  was  t^■llde^lei^s  on  firm 
|WigMire  over  upp^r  lunibmr  ^pine.  The  boy  wits  trcuted  by  a  blkter  to  the  spine^  and  the 
internal  admin intration  of  iron,  canlharLdeS|  and  quajw^iH,  Trt-titownt  was  begun  January 
22  ;  Oft  the  29th  the  inet)ntinenee  of  urine  bud  ceaj^ed  ;  on  February  6  i^ensution  was  partly 
iie»l<^npd,  the  motor  Ainctious  inipri>ved  no  that  the  boy  cou]d  walk  a  few  yards.  Re<.Y»yery 
mrm^  ocimplete  in  ApriL     No  eleetrictul   treatment  wuj;  Ui^cd.     Stryt  hnine  always  htid  ill 

lu  some  cases  an  Bcnte  transverse  myelitis  has  Ixjeu  found  after  a  fall : 


Cbm  XX, — Child  two  and  a  half  years  old,  twelve  days  after  a  fall,  hud  It^ft-^ided 

lipikgia.     Seven  week^  later  both  lower  extremities  were  paralyzed  and  anaT^tlietiCr 

Upper  extretnities  paretic.    The  reflexes  were  abolished.    The  head  was  retiucted  ;  the 

iifninatnre  37.7^  L\  ;  the  rectal  sphincter  waa  pnraly/.ed.     The  rftraclitm  of  the  head  iind 

of  the  amu  diMipp<*ared  later  in  the  disease.     The  child  died  from  brLHu•b*^-p^cu- 

L    The  gray  subetanee  of  the  cord  was  found  swollen.     Re<I  suft^'ned  fixi  in  anterior 

of  lumhar  ^^rd.     Arf.>und  the^e  foci,  peri  vascular  spiieei  (iUe<3  with  i^iiiiuilar  leuco- 

^ytm.    On  left  side,  gangliaroells  almost  dissippeared;    on  right  &ide,  dei^euerated.     Dif- 

^^*«ed  iadlimtiun  of  Icuoocytet.     Sclerosis  the  entire  length  of  the  antero-lateral  ccluuina.* 

Otse  XXL — Girl,  nine  and  a  half  years,  fell  out  of  a  window  forty  feet  high.     Picked 

**!>  iiiseiisthle^  and  remjiined  so  for  two  days.     Then  her  four  liinlis  were  found  to  be  pani^ 

O^^etl  and  anaesthetic.     The  ephineters  were  parnly^.ed-     Seu.^ation  letttrned  in  a  wet^k ;  in 

^^*^r  weeks  the  arras  could  be  niove<i  a  little,  and  the  urine  was  retained.     Tlien  the  ri4cht 

^^K  iW^n  to  gmw  ♦Htiff,  though  its  rigidity  would  «ometinies  relax  spontaneouisly.     It  w ai 

ir holly  removed  l>y  chloroform. 

On  admission  to  hosjiital,  with  the  right  leg  extendi'd  and  slitr,  the  patient  luid  re- 
'^t»«^  feeble  voluntary  p<>wer  over  left.     Faradisation  excited  retlex  ilex  inns  at  all  joints. 
«^re  was  well-marked  ankle-donuj;,  but  no  exaggeration  of  the  reP.exes  to  tickling  the 
^l^a  of  ihe  feet.     Sensation  was  natural  in  all  the  limbs.     At  the  urnig  the  paraty/.ed 
•*«cl*»  wexe  much  more  wa&ted,  and  tlie  wtu*ting  was  cou&picuous  in  the  snuiU  nmsolea 
t.l>e  hand*.    Great  rigidity  of  tlje  tlexors  of  ibe  fingers  in  iMjth  hands.    The  right  yKxloral 
**^cU»  and  ibe  mu*cle«  of  the  hack  were  inueh  waited     The  'ipiiie  was  curved  to  the  right, 
the  patient  could  not  nit  up  without  support.     The  J'ti'^pi ration  was  alidoniinal,  the 
ic*revily  moving. 

Two  months^  later  the  condition  of  the  thorax  and  upper  extremitiea  was  the  same,  but 
^^^  girl  could  stand  alone  and  walk  a  little. 


In  this  ease  the  rayelitis,  after  ati  initial  ^enemlization  and  the  setting 

in  of  descending  Ri?ec>iidary  degeneration^  seeru.*^  to  have  eoueentratcxl  itself 

^ti  the  anterior  c^irnna  of  the  eervlco-dorsal  region.     There  deveh>ped  in 

ocmsequenoe  a  coDditioii    resembling   a  vety   acute  progressive  muscular 

•fcrophy.* 


>  MacSwiney,  Dublin  Me^lietil  Monthly,  Wu,  p.  24a. 
•  AbbotU  Smith,  Lancet,  An  trust  17,  \mh 
■Turner,  Jahrbueh  fiir  Klnderheilkunde,  1879,  Bd-  xiii. 
•Gee,  8t,  Bartholomew's  Ho.-*pital  Reporta,  18S0,  vol.  IxvL 
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A  similar  case  in  relatitl   by  Gull ;  but  m  tins  tli 
effeet^l  at  the  bogiiiniug : 


Int.,! 


ihzatmn 


Oifr  XXI f. — Bo5*  of  flfleen^  received  a  blf»w  of  the  fljst  between  th«  «houId«r».  A 
latpr  his  hf'ivd  bcgAti  to  dro^Jpt  th<?n  the  riiusi'le^^  af  the  anns  to  wjuite,  §o  thmt  Uiey  )ft^«i^1 
tisL'lt'**.  Th<?  interfojsLttl-s  coasted  ti*  act^  and  the  breathitiy;^  lnvaine  dmphrn^^alic. 
t'weioT  j^pirut?  tTuiwelf.-^  and  ibc^  If^wor  two-thirds  of  Uip  trape^Ji  alio  wrasfMl.  Tlie  nl» 
flAtteiietl  from  pamlysis  of  the  inten-ofitals.  Fourteen  months  laU'T  rho  imtient  oouid  »^mltr, 
bitt  ctiuld  not  feit  tip  without,  yupport.  Tliu  wmted  mii»r|t?<j  hm  in  Idiopnthic  prvi^rt^iMiuii 
mu^tular  atrophy,  t'ontrattod  ti>  lanidism  in  pniportion  to  their  iiinsiJ 

The   fallowing  case  of  fix^l  myolitis  was  doveloiJitl   without  fihv i«nis 
anteetileut  cause,  and  associated  with  inucli  itiore  exteiif^ive  nieniugitis: 

CcMc  XXUL — Boy  of  iilevpn.  Admitted  to  hospitnl  in  Febnifuy,  having  «ufr*^<i  fur 
a  week  from  ^laiiid  in  the  small  of  the  baekj  gradually  csttonding  around  the  InhIv  *m  t»«tb 
MidtM  as  hi;L?h  as  the  uinhirK'Ui>i.  These  pains  were  spontaneously  wone  at  ntg^bt,  but  vralk- 
ing  caused  severe  pain.  Pressure  over  the  Hpinons  processes  was  painful  There  wa» 
neither  sensory  nor  motor  paralysis.  The  spbint-ters  were  intact.  Inveterate  fever  fi«i 
present.  Two  days  after  admission,  the  t^smpemture  rose  to  108.2®  F.»  the  fcrcr  lidiig 
art*^nd*nl  by  jm»fnse  perspimtion.  SlS^jht  hypi>rie^tlie.^ia  in  legs;  incont»i»*'n*>»  of  uritie^J 
constipation,  priftpi'^m.  Early  m  M:ireh  the  boy  bei^ame  completely  paraplf^ic  iti 
lower  i'Xlremitieii,  and  ante>thetie  to  the  seventh  interrtwital  spaw  and  the  flrth  dnriail  - 
te1»m.  Thf^  i^phimUTs  were  fmralyzed.  Burning  pain  in  back,  incrtMi^efl  bj  pr 
TeiJiporuture  in  j^roin  102. P,  in  axillm  100.4^  F,  Bc?d-sore*  on  socruin  and  trMeh4nt« 
Death  rIx  weeks  later.  Inflammatory  lymph  was  spread  over  tlie  lower  dorwl  p^irtiofk 
the  eoixl.  The  memhnines  were  very  much  inj^x-t^Kl,  and  partly  adherent  to  the  b»>D 
0|ijio5lte  the  fifth  dorsal  vertebra  the  cord  was  in  white  aofiening  for  an  estent  of  li»lf 
inrh.' 


I 


The  following  case  lies  just  beyond  the  limits  of  childhood^  iu  a  girl 

eighteen  : 

Qise  XXIV. — Sudden  attack  of  nausea  and  vomitin^^j  with  sharp  pain  tn  the  r«*rrlral 
ftpine.  In  two  minuter  bwis  of  power  in  anns,  in  a  few  minutes  more  l<»tal  pamlysU 
them.  In  tift.eon  mintitea  violent  tremor  of  lower  extremities,  followod  by  p*r»*t»,  mtd 
finally  total  paralysis.  The  abdominal  muscles  were  flaccid,  the  breathinf^  ainifnt  w'hw'l^ 
dliiphragtnatic  and  dyspn<eic.  Sensation  and  reflexes  remained  nonnal.  In  four  d»?» 
tiiere  was  n  guj>erflcial  bed-sore  on  the  butt*K"k.  On  the  ei§[hieenth  day  violent  ^^  '  ^ 
severe  dyppmi'a^  and  ryannftn*  f*»r  half  an  hour.  Several  »iiiiihir  Httacks  occiin^  w 
the  next  three  day-^T  and  tlnally  douth  from  flsphyxia  on  the  twenty -second  dny  of  il>*-*  *^- 
ntiss.  An  acute  myelitis  was  found  in  the  cervical  region  frrtm  the  oHj^rin  of  thv  thlf<]  P*'' 
of  nervea  to  the  dorsal  region,  where*  it  eeaeed  abruptly.  The  blood^vcMeU  wor»  ^•***^ 
enlartred.  The  '^  nerve-element.s  in  the  antenor  and  central  parts  of  tha  ^my  nmtt0''  ^ 
plactMi  by  numbers  of  granular  corpuwdes.*'* 

From  the  extreme  suddenness  of  the  attack,  it  is  to  lie  inferred  that  the  mvelltia  <*'*i^ 
nated  in  heitnirrha!:je  of  at  least  capillary  dimensions,  although  no  ob«enratiua  of 
rluigQ  is  made  at  the  scant ily-descri bed  autopey. 


H 


Sometimes  tlie  fixtil  myelitis  in  of  limited  extout,  and  its  Bymptomp 
become  merged  iu  those  of  the  descend  tug  selerosis,  as  in  the  neart 


^ 


>  (lull,  Guy*s  H*»*pital  Reports,  8d  Series,  1858,  vol.  3tjv,  p.  196. 

>  Oxli*y,  British  Moilital  Jimrnal,  October^  1870. 
*Shttnnj  Lancet,  Decembar»  t&81,  p.  1048* 


AXD   HEM-ORHHAGE  INTO  THE  SPINAL  CORB. 


i  JTXr. — Girl  of  twelve.    Withmit  any  evidont  cjiU?o,  ht*r  loi^;*  bpsran  to  givi 

t  fi»m  «?v<?re  pftins  in  the  knees  mui  leg.^,  nud  tbes**?  would  diiiw  uj>  *p(.»uturn 

lo  a  Hiitnight  *be  was  c<»Tnplftely  p«ruplf*i:ic,  with  eomplete  loss  of  sen^ution  ln'l 

i«H  wiftUrt.    PuiQ  in  bni'k  on  rnnvini^,  and  mdiutin^^  puins  lit  liml:^.     Twa  weeks  luter^  | 

ft*  of  fphincters,  which  Iftfited  ihre*!  months*.     Bed-i*ore3  twcunvd  iit  the  same  lime. 

•Bcmtli,  however,  sensation  returned^  and  In  three  months  the  ptitient  was  able  to  mc 

litnbSf  but  could  not  stand.     The  h-ap*  wen*  very  stirt\  the  feet  p^onted  in  rigid  plan 

teii9i4»n.  the  aural  musclea  permanently  omtmctrd.     Tlie  let^s  wenM/nJSJ^ed,  frtini  cunt 

^»f  tht:  udducUtrs*     Exee^nive  patelhir  reflexes,  but  the  eotitniction  of  the  »uml  niim;l 

%'d  the  development  of  ank!e-c;l«>nus.     The  case  was  a  type  of  Erb\s  sjmbtic  para 

pt  in  the  fact  that  it  WKs  necondary  t^»  a  fiX'al  menin^a-myelilis.     Tln^  pntient 

'^rvry  marked  h&ienil  curvature  of  the  spine,  which  Dr.  liuzzard^  who  rehxtes  the  en»e,  tJ 

tviig^ht  have  some  eliob>tfiijai   relation  to  the  medullary  diticwije,  and  theraforo  pmp 

iziBi^t  by  suspension  and  the  plaster  jacket.' 

Aeother  case  reported  by  the  same  author  (Case  XXVI.)  tielonge 
«| fecial  fi>rm  of  myeh'tisj — spci'ial  at  k*ast  in  its  etiology,  which  was  E 
litic-.  In  this  ea.se,  alsf>,  tlie  secHJiidary  sfmstie  ]mra|jlegia  was  the 
IT^itrked  ft^tUR*.  Tlie  jMitieiit  rer^overe<l  eouipletely  under  the  influei 
'^^wrdity-grain  d^jses  of  it*dide  of  potassiiini  given  three  ttmes  a  day. 
amtlior  attributes  this  recovery  to  tlie  removal  not  of  an  overgrowth  ol 
ra€?etive  tissue  in  the  lateral  eohmniB,  but  of  hy|M'rtemia  and  lit^uid  et 
in  tW  same  local tty.'  H 

SYPHILITIC  MYELITIS. 

It  is  a  very  im]xiHant  fa*'t  tliat  iuherited  as  wtII  as  acquired  sypb 
capable  of  exciting  niyelitii?.     Thu-s  ; 

One  XX VII. — B<^y,  fifteen,  hnd  had  previous  symptomg  of  inherited  gyphilU. 

'*^'***  in  leer*  for  two  years.     A  month  before  ad  mission,  pain  in  iumlmr  n^^ion,  iner«i 

P**^^****!?,  then  shft'Jting  puins  in  lower  liiiibs^  muscular  twitch insL^s ;  in  »  mouth,  ctj 

^*"^' l^ti'gia.     Adinitt<Hl  to  hospitxil  with  pnnil3'si&  of  both  uiolion  and  sseujiation ;  pai 

'^*^*J<^  ris^id,  and  reacting  exceiwiveh"  to  electricity.     *Superflciul  and  deep  refleitf 

**inrrTnt<>d.     Pain  and  tendemes«  in  lumlxtr  i-esjion  |)ersistent,  accompanied  by  a  » 

"^^t^Hotion  at  the  abdomen.     Paralysis  of  the  hlsidder,  incipient  bed-*orc*^  no  fever. 

^*S  W^an  to  rtrturn  in  a  m<inth,  and  piUient,  undur  atitissvphihtic  treatmentj  entii 

•^*>xl  in  four  mouths.     The  sittiick  wiu^  uttributed  to  a  gyphilitic  thmmbosig^  folio 

^Ti^»ribed^  but  not  irrepanible,  snftening  of  the  cord.* 

T|jc?  lesions,  thong:h  not  the  symptoms,  of  a  syphilitic  myelitis  ai 

^^***>e»<l  by  Kabler  iu  the  case  of  a  child  five  months  old,  who  dieil  i 

^''Be  of  a  congenital  syphilis :  ^t 

_      *-iij»^  XXVfll. ^Thi*  cord  ppciw^nti^  nothinj":  abnormnl  nniicrosc<ipicHlly.    Below 

^r^^**t4tm  of  the  pynimid^  was  a  patch  of  ^my  difcoloratiim  in  the  left  liiternl  colum 

t«>    feven   millimetres  brcuid.      In  this  wen>   sieve^like   perforations,  which  uni 

^^•^j^cope  were  seen  to  be  perivascular  epiices^     The  gn>und-sub'iUmct^  of  tiie  imU 

^  Buzzard,  Lnncet,  July  23,  1881,  p.  128. 

^  **  Anythinij  which  interferes  with  the  transmission  of  motor  impulses  fW>m  tl 

^**^^  down  the  hiteiiil  columns  exapjcenites  the  tendon  i^eflexe^,  beciiu>e  the  normal  1 

*^^'**n  the  re(l«*x  function  of  tht^  citrd  tmd  the  oontrolling  iuUueuc*?  of  the  bntin  ia  ( 

^Vu^utW/— Uu/zsml,  b»c.  cit. 

*  Dixon  Munn,  Lancet,  July  21,  1884, 
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8}st«d  of  a  thick  n^wurlc  of  the  finest  flbriUiP,  containing  only  a  few  opI1§,  &o  atwi  Hii^iit 
un  exce&i  uf  bloixl-veii^Ls,  whose  wutb  were  thickened  and  lumeti  nurnjwod.' 

Saviuxl  (l^tude  sur  les  Myelites  sjphnitiquea,  Thdse  de  Faris^  1882)  quotei  two 
of  pamplt^ia  in  coo^enitul  syphilis,  n;lated   by  Leubuscher  and   Henoch;   also  a 
de^ril>ed  by  Potnin,  of   a  8ix-niotith*-<jld  iVtus  with  a  syphilitic  liver  wbo«o  cold 
caoipletely  sclerosed.     The  authur  himself  huLH  observed  no  caae  under  the  age  of  •it;hl«»«?c&« 


TUBERCULAR   MYELITIS, 

Tul>ercle,  which   lias  b<?eD  showu   to  be  not  infreqiiCDt  in  the  spii 
iBc?ninges»  and  the  miise  of  the  iDflamiiiation,  raay  also  be  located  in  t_h« 
CH>nl  itself.     It  is  then  uot  disseniiuate*^!,  inii  concentrated  id  the  form    oi 
tumor. 


Out  XXIX. — Bny  three  and  a  half  years  old.  Alter  an  illness  of  only  tlircie 
both  lower  exlrf^inities  became  paii?ti<-\  ibe  reflexes  sljj^htly  cxiitrj[;cmt<*d,  and  the  9pliiift< 
of  the  bladder  relaxed.  Two  numth*  Inter  the  t-hild  was  found  coosidinkbly 
with  un  eschar  on  the  right  gluteni  nagion  und  l*ffl  annlgttsla  below  the  eighth  don^il  rm 
hm.  Sensibility  to  touch  waa  proserved.  Extreme  hypiTieaibpsia  over  the  same  terriCoryt 
complete  paraplei^ia,  inena^i^  rt'tli^iceti ;  no  pain  over  ^ipiniil  column^  Marked  ap*x|kr. 
Death  sijc  days  after  admiiision.  Cheesy  tubfrt-le  at  lower  end  of  dor^nl  cord  in  the  ^rm? 
substance.  Surrounding  white  substance  swollen  und  gelatinous.  Slight  tuberciilar 
tngitis  at  base  of  brain,* 


Myelitis  due  to  a  tubercular  neoplasm  is  essentially  a  eompreasion  1 
But  as  the  compix^ssion  is  cxerciswl  within  the  cord,  iuatead  of  first    irri- 
tating the  inembrani^s,  the  couse<juences  are  from  the  l)egiQU]Dg  a  ocero- 
biutic  process,  and  not  an  irritiitiv'e  proliferation  of  connective  tissue.      The 
symptoms,  therefore^  from  the  beginning  indicate  depression  of  fwactiaDf 
and  are  not  preceded  by  initial  symptoms  of  irritation. 

ACUTE  INFECTIOUS  MYELITIS. 

When  the  poison  of  acnte  infectious  discitses  invadcf;  the  spinal  oumbI, 
the  meninges  and  nervi>nM>ts  are  mmv  proiVnnidly  afleetod  than  the  co*d 
itself,     (See  mtpm.)     As  has  been  already  mentioned,  however,  the  gi^-**" 
glionic  cells  of  tlie  anterior  cornua  also  show  tnu'es  of  the  action  of  t^^^ 
poison,     Ijandoiizy  [loc,  cif.)  insists  iiirther   on  the  hortensia  tint  of  l--^^*^ 
nerve-centres  observed  in  autopsies  made  afti^r  acute  infectious  dii«s^^^' 
This  is  not  due  eittier  to  congestion  or  to  hemorrhage,  and  the  author  attn^^^^M 
utes  it  to  a  solution  of  the  hamKij^^lubin,  which  transudes  through  the  wal-    ^^H 
of  the  blood-vessels  and  tinges  the  surrounding  tissues.     This  solutimi  ^ 

attribut4^il  to  the  higli  Iwjdily  tem]>erature  existing  during  the  diseoae;  U^^^ 
the  question  arises  whether  the  ganglionic  cells  are  also  directly  afleetfd  fc^^-^^L 
the  heat,  and  wlicther  the  fil>rillary  net-work  and  cylinder  axes  of  nerr 
tuljes  may  l>ecome  thereby  coagulated.     Such  changes  would  be  the  iDtti 
Icdion^  of  the  myelitis. 


*  Kahlur,  Myelitis  in  Hereditary  Syphilis^  Jahrbuch  fur  Kinderlumnkbeitw,  1879, 
xiv-  S.  8^2. 

»  Eisensehutz,  Jahrbu^^h  fur  Kindcrkrankheiten,  Bd*  lit.,  N.  F.*  1870, 
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HacSwiney  reports  the  following  case  after  a  ^*  tonsillitis*'  that  may 
very'  well  have  been  diphtheriticj  though  the  author  does  not  himself  seem 
to  Uiiiik  so : 

Oue  *TXX — Boy  uf  six.     Parulysls  flrat  manifested  by  a  tendency  to  trip  m  running. 

Tbcm  the  head  wus  held  d*  preastd  to  left  t-himldir,  and  two  monllia  Inter  llu/rt*  whs  well- 

njmrked  WTy-n»H:k.     Tbon  ihe  le^^s  became  weak,  ubo  the  umiii,  but  nut  the  bunds,  while 

the  muiclei  of  th**  trunk  were  enfeebled.     The  child  walked  in  n  toliering,  stniinjliny:  way. 

^t  tiie  end  of  three  month*  th<^re  wtis  eom|ilete  motor  pamlysU  of  the  four  limbs.    Mu^^cles 

i^B»poDded  perfectly  to  electricity  ;  i^Qexeii  undt-^cidud.    Sensation  normjil.    After  eight  days 

€rf  cromplele  paralysis,  motility  l)<?gun  to  return  to  arms,  iht^n  to  legs*,  and  in  ii  fortnight 

f^^sni  ihe  beginning  of  tioovitlesceuoe  the  boy  kft  the  hospital  perfectly  well.* 

Mobius  diagnof^g  as  multiple  neuritis  ratlier  than  myelitis  a  somewhat 
AJoaiogous  case  occurring  after  pertussis  ; 

Case  XXXL — Child  of  three.  The  paralysis  began  in  th«?  leg?,  ascended,  and  finally 
^0«-oied  all  the  muscles  of  ihe  body,  even  the  dinphragm^  ao  that  the  re.*piratton  wa«  carried 
mr^w^  l>y  the  intercostalSf  and  imperfectly,  as  th«>wn  i>y  the  presence  of  cyanosis^  Tendon 
5d«fX«*  absent ;  AUjwrllcial  re  flexes  preiserved,  Sphincters  intact.  Improvement  begua  in 
nth,  and  recovery  was  complete  in  two  months.* 

Tetany,  the  spoimodic  affection  of  infants  which  has  generally  been  cou- 
ered  functional,  has  been  found  associated  with  myelitis : 

Oawf  XXXn. — Girl  of  eigbtocn  months,  h:id  crumps  of  the  four  extn^mitieSf  diagnosed 
•nhrogrjpo&iit,  during  an  atuick  of  biluteml  caturrhal  pneumonia  with  diarrhcEa.     The 
tcnps  occurred  every  day,  peniisitin^  several  hours.     Death  from  eihwuiition.     The  cervi- 
<»I  ojrd  waa  found  to  be  soflenedf  w^ith  a  flattening  of  it*  anterior  and  piaterior  horns,* 

The  spinal  paralysis  of  the  new-lxTrn  child,  which,  as  already  mentioned, 
'*  sotnetimes  due  to  a  ha*matorrhuchis,  or  a  meuingitis  excited  by  that,  has 
^^tM  been  attributed  to  a  species  of  traumatic  myelitis  due  to  traction  on  the 
^^S^  at  birth. 

SPINAL  HEMORRHAGE. 
^  ^T}|^  in,3st;  frequent  spinal  lesion,  however,  in  new-lmrn  childi-en  is  the 
_^**^  of  those  w^c  have  here  under  consideration, — namely,  hemorrhage, 
,  **ia  pes€mt>lcs  the  ctH^cbml  hemorrliage  of  {>arturition,  in  ^xt^urring  ofVcner 
*^  ^Jl«  meninges  tiian  in  tlie  nerve-tissue  itself.  It  may  be  productnl  with- 
*^  a^y  obvious  traumatism  to  the  spine  ;*  and,  if  the  child  survive,  paraly- 
Of  greater  or  less  duration  is  imminent.*    Litzmann  relates  the  following 


OiM  XXXUl— Breech  presentation.    Some  uterine  inertia,  alio  narrowed  pelvia. 
^t  however,  did  not  seem  comprefijic^d.    Some  hours  after  birth  child's  voice  feeble, 

»  MadSwiney,  Dublin  Monthly,  1884,  vol,  Ujtvil,  p,  464.    * 
'  Mobiua,  Centrulblatt  fur  Ncrvenbeilkunde,  188G. 

•  thm  Dulrtc^kii,  Crntrulhlfttt  fiir  Kim.  Me*l.,  1882,  Bd.  iii.  S.  528 ;  Litzmann,  Archiv 
^  <»rn.,  1B81 ;  and  Medical  Times  and  Giizette,  Februiiry  2<;,  ISHl 

*  WeWr,  Beitniij^e  zur  PathuL  Anat.  der  Keugeborencn,  Kiel,  18ti9  (quoted  by  Lita- 

*  Little,  Transactions  of  the  Obatetrlcal  Society  of  London,  1862. 
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clonic  twitchinj^  of  miistlcs,  iind  in  twelve  houre  lot^  |mnilyz«d  and  insenillil*.     Rcfle^«B 
not  obtiiined  till  the  leniU  day.     Partial  piinilysiiB  of  bluddor.     In  five  ar  «u  wmk*  T«tii^r<i.| 
of  >.en«il>ilir.y.     In  left  fo*ii  aotne  penimnent  pliinUir  flexion.     At  five  mofiths  still  o_»m- 
pletdy  partt|>lei!:ic ;  *eiiHi!>ility  ditninished.     Rt^llexes  iibsent  in  peront?al  and  tibial  mnUcr^ii 
muscles.     Electrical  r<?u4'ti4jni$  lost  in  both  crural  territories^  while  the  thigh  fleiEuiB  mst 
rnuficl&»  resptmd  Ut  fiiradisni. 

Electrieal  treatment  lm:;un  in  i^ii^htb  month,  three  seance  a  week.     GalvnntzatUin     «»r 
cord^  also  lal>ile  excitation  of  nerve*  and  muscles  of  paralyzed  limbs.     Great  improvenn 
of  paraly^ii^.*     Diagno-iii  of  bemarrhage  in  spinal  ciinalf  with  gradual  reAbsorplioo 
shrinkage  of  the  elot. 


The  tendency  to  spontauetnis  disap|M.^mntx?  of  the  lesion   etimplictt.! 
the  estimate  of  the  thera|x^ntic  value  of  galvanism  in  a  ca.*^  like  the  fu 
^Qin^.     On  the  other  hikml,  the  [iroeess  of  shrinkage,  if  the  clot  be  cIo^i^*|j 
appl it'll  to  the  njnl,  is  lialilo,  from  tl>e  irritation  of  prcssnre,  to  excite  n  C5«:*r? 
tit^l  myelitis,  a  sclerosis  with  (lese<?udin<2:  de^enerat  14)11,     No  symptoms    of 
the  liitter^ — tA\,  no  sj^astie  |>4iraplegia — are  reoordetl  in  this  case* 

Tlie  spinal  hemorrhages  ]mMlneed  during  lalN>r  are  almost  always  a><SMT 
eiate<l  with  an  ell'nsioii  of  bhuKj   into   the  cavity  of  the  amchnoid  at      th*1 
b^ise  of  the  bmin,  and  the  spinal  effusion  is  an  extension  from  this.        It 
tlierefoR*  ix'cujm^  tlie  eorresponditig  araclinord  aivity  of  t lie  cord  within    the 
dura  ;  oitlinarv  tmnmatic  hemorrhage,  on  tlie  other  hand,  usually  occupies^ 
the  spinal  canal^  external  to  the  ctirti  and  its  membranes,  and  this  tberefof^f 
is  the  ^Kit  of  the  lesion  in  older  childi^^n.     In  such  ease,  although  the  011*^ 
of  the  8ym|Jtoms  Ije  sudden,  they  at  fii*st  consist  only  in  pains^  getierailly  ^ 
intense  in   the  back,   hnt  radiating  more  or  less  to  the  trunk  or  limbi,^ 
Myelitic  symjjtoms  proper — numbness  and  other  para^thesias  and  jiaraJ%^:^i< 
— develop  more  gradually,  and  as  the  hemorrhagic  clot  Ix^ginj^  to  eorapnes* 
the  curd.     Thus,  in  a  rase  by  Foi>t ; 

Ca^fc  -V A' A'/ 1 \— Boy,  ei^ht  years  ^Id^  fell  down  a  fliijht  of  «tone  st^pa.  There  «»• 
nl:igrure  mHlai-^e  for  furtv-di^bt  hounjf  then  incoTopHe  mot^r  pa ral 3*8 is  of  the  four  limK 
dyspbapjia^  bias  of  intert'dstid  bn-Mlhini]^.  The  head  seemed  loti^e  on  the  neck,  iallin^  f*^ 
ward.  The  child  was  tjuite  iinnlde  to  sUind^  or  even  to  raise  himself  in  bed.  Se%^er«»  p*^" 
in  back  and  neck.  No  altenition  of  sensibiiity,  reflexeij,  or  f^phlnctcTs.  Fed  on  en^w**** 
excluMvely  for  s\\  day-^.  No  re^ipfratory  loovoments  except  of  diaphmjii^rii  nnd  aU*  f>**- 
Both  Hemo-mastoid  mu^cl*^  parnly?:ed.  The  bronchial  tnbe^  became  loaded  with  mt^t^*- 
the  face  putted  imd  violet,  fmrn  the  imporfei't  shal1t>w  re*  pi  ration  *^,  tbouijh  ib*»*»  w^ir  |V»nt* 
one  a  minute.  Viob?nt  headnrhe  imd  delirium,  due  to  venosity  f»f  the  blo«)d,  and  r<»li**'*^ 
by  post-fturicular  leeching.  Tempvmture  rani^ed  from  99  6**  to  IQ2,8^  F,  At  tlie  ^n*l  <*^* 
week  the  patient  l>ejEfan  lo  recover  |>ower  t»f  swaUovvin'^,  and  the  »l*^ni(>-miw«toid>  mn^  *"* 
pcj'^ii  to  rc^iiin  their  tono.  The  leaden  color  of  the  face  disappeared.  In  ten  dity*  It**  ''*** 
able  to  raise  hU  hand  to  hia  mouth  ;  on  the  fourteriUb,  to  nii-^e  his  h**ad  from  lb*  pil****' 
on  the  twintierh,  to  <irink  easily,  and  t<i  stand  with  supp'»rt.  In  twenty-*!!  dAy»  Iff^  **** 
hospital,  able  to  breathe  natnmlly  and  use  hh  limb*,  though  still  somewhat  umitm^Jf^ 
walking,* 

Dr.  Foot  attributes  the  foregoing  symptoms  entirely  to  a  tempor^^' 
eompression  of  the  conl^  between  the  thiixl  and  tifth  vertx'brse,  from  furri*"^ 


I 

4 


»  Jahplmeh  fiir  Kinderkmnkbeiten,  1881,  Bd.  xvL 
»  Duhlin  Monlhly,  1881,  vol  kxi. 
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tejdon  of  the  neck  during  the  fall,  and  consequent  fiinctiuual  disturbanoe. 
^"Hedues  not  ihink  myelitis  could  have  occurred,  as  recovery  was  too  i*apid» 
TJie  aise  beautifully  illnstrates  paralysis  oi^  the  spinal  accessory  nerves/  tlie 
plireDtc — originating  higher  up  than  the  seat  of  the  lesion — being  intact* 
T7be  intercoetal  nerves  were  also  paralyzed.     The  paralysis  of  the  pharynx 
wlmA  the  glottis  coincideutly  with  that  of  tijc  stenio-mastoids  indicates  the 
path  which  is  taken  by  the  Bjuiial  accessory  lihmieuts  iu  tlie  pncuniogastric 
i^i^rves.     But  it  is  reniarka!)le  that  the  t^jmrneuts  on  this  case  fail  eveu  to 
JisLUss  the  origin  c»f  the  symptoms  iu  a  traumatic  hemorrhaece.     Yet  to 
t:liisthey  were  in  all  prol>ability  ilue.     It  is  in  tlie  highest  degree  improb- 
kbie  that  in  the  wide  cervical  canal  the  cord  could  have  been  cc^nipressed 
unless  through  fmcture  and  displacenicnt  of  tfie  vertcbnc,  which  evidently 
1a^  not  rx\"iu^rc*d.      In  tlie  follow ing  ca^^se  the  cervical   hemorrhage  was 
[>List  rated : 

Owe  XA'A"  I' — Hoiillhy  i^lrl  of  fourtwn.    ( )n  the  2d  of  May  nolrc^  weakness  m  fingers, 

^h'hrh  per^ifit^  ail  ihi*  8J.     On  the  4th  wiis  mitihh-  it*  inoVB  licr  Hrms  except  nl  the  wrists  j 

'*uW  not  pick  up  a  pin.     On  Ihe  5th  the  lution  of  tlio  intert'tMiil  miLsrles  Watnc  iiiipBired. 

ajoi^t  crepitant  iJile  wns  hr-nrJ  i^ll  uver  the  t-liesl,     On  the  l>th  grent  losii  uf  power  in  tili 

_    >e  voluntary  mo^clo-*  uf  re-pinttion,  uinl  in  the  niui-irk'S  of  the  ftrnis,  }>iick^  iind  t*hpst  sup- 

l»^lJec|  by  c^rvicttl  nervo:?.     The  diaphra.^rii  was  hIm^  beermiini^j  Oxed,  and  the  cheeks  >liE;hlly 

*iMd.    The  lempenirure  leH.     Death  occurred  thiity  hours  later,  without  pain  or  loss  of 

^^^liUilion  or  of  consciousness, 

^  The  brain  was  found  congested  and  .Hoft  ;  there  wa5  a  jiofiened  spot  in  the  cemWUuin, 
^^•*^  whole  ccrviciil  ptrtinn  *if  t)je  spinal  cord  was  embeddetl  in  an  <ddnniT  olot  of  dnrk 
^^ous  blood  lyinsj  outride  the  mernbranca;  all  the  cervieitl  nerves  pjifised  throuirh  thU 
^***^  The  elfu.S'ion  uppaR*nlly  tor^k  plHce  very  pmduuUy  and  coai^ulated  hlowlvt  com- 
*'*'SBteing  tbe  n<*r\'<!«  mj  as  t«i  cauj^e  death  by  paralysis  of  respiration.  The  condition  of  the 
"^^•^  i*  not  d«xTit>ed.' 

1  .      . 

»       In  the  loUowing  cast?  a  hemorrhage,  prolmhly  similar  in  nature,  was 
"^^OiDVcred  from,  becxmse  oceurriDg  iu  a  far  less  dangerous  lociiMty ; 

^Oase  J[XJ[yi. — A  Hlx-year-old  sjirl  fell  on  her  buttocks  fnim  a  cbair.  For  nine  days 
w^  were  no  &yniptoms  of  injur)*.  Then  severe  piiio?>  in  both  lejj^s,  fidlowed  In  a  tew  hours 
fianipkegia.  The  next  day  c*rnvulslons»  whieh,  subsiding,  left  the  paralysed  liuilts  by- 
r** ^  1  «.>«lhetic<  Mot<jr  power  began  to  i^eturn  in  a  month,  and  recovery  was  complete  in  four 
**»OBth§, 

iThe  dhtrn*^^'!^  was  made  of  a  hemorrhajre  within  the  dura  mater,  from 
llcxKUvej?sek  dilated  in  eouset|ncnot^  tif  tin*  tbll,  the  etfnse^l  ljhx»d  compress- 
ii^g  the  Cauda  ecjuina*^  Bnt,  as  already  sfatetl  (mipra\  lesifms  of  the  caiida 
^iiimi  determine  paralysis  of  i^iuhitftl  nmselcs,  not  w^mplete  paraplegia.  It 
^8  \iMljiiihle  that  the  liemorrliagic  clot  lay  ahove  the  cauda  efjniiia  and  niw>ii 
^W  lumlwir  cord  itself. 
Tl«!  characteristic  cinmrastance  distinguishing  primary   hemorrhage, 


*  Under  which  title  it  i»  described* 
'  HuEjhlintjs  Jackjion,  Lancet,  July,  1BG9. 

*  Jahrbuch  fur  Kinderheilkunde^  1B7G,  M.  ix.  N.  F. 
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clonii 

not  ol-  -=»^  -T"*"^  T«i  -rea  rhe  most  acute  myelitis,  is  the  sud-         ^^ 

^^  ^"  •  — ^    -T    ••  -TsiF-afc  *t  '^rimplete  paralysis  aj)j)ear.* 


:^    -  r  -»t  mpastruntedi  of  good  health  previ'uisly,    ^  ^^^  , 

•.:r"s-"i.r  vinlent  pain  between  the  two  shouUlfrs.  _  -^^^ 

_  _v  ir^i.  th(.'n  the  left,  then  encircled  the  bn«e  of  thp^^^^ 

j'"'  -    1..-    ^ :  i"i;i'^l  at  the  same  time  a  paralvais  of  her  riijhir  ^j"^^-^ 

*"       '  -.__.:.-  :i:-r.     In  two  hours  there  was  c«»mph'te  pum-^fjT^ 

'1  — ..  ■?     .-  ..-    ::■*  in;e<ihesia  on  b*Hh  sides  to  nipples  in  lnin.r-»  •-  ^^^ 

,  ."?         -.:.     ?i;:i-  rapidly  disappeared.     Reflexes  preserved,  an*  ^f^-^ 

^"^'  '  ^-   -s^  TT-.    .l-*-rf«»ur  months  sign*  of  descending  de;renerrx-a- -.3,^ 

gorn-.:  .  .__^    _,.      ^:3p.  ■*-i*ti*rs ;  death  in  a  year.     Hemorrhagic  f»»ou*  i^         ^  j^ 

apiili  -w     --■'T'-    L. -nl  healthy  above  and  below,  except  dcscondin-i-  ^ /nn- 

xj     ]  :^  .jii  ^.-aJing  sclerosis  of  columns  of  Goll,  as  far  as  lU'  ,^  the 

the  I 

■  .  •    .a^  -T-  ip?iviieii  by  prodroniata,  it  is  to  be  inferno — c*d 

^'^^* '  ^^    .  ^atti  :ati  result  of  a  meningitis  or  myclitir?,  as  ■  ^*^ 

l>as( 

thcT.  ^  "" 

Jy,..,  ^^■♦►-irr"^  'f  f™  years.    Subject  during  undefined  period  to  i^         *" 

.1  .    ««;-4,^ '\v  four  days  her  death.     There  was  general  prosii^   -^  "■ 

^      -*»  jp;  -id.  rtirfhess  in  the  neck,  pain  over  the  cervical  spir"*^        "* 
'^  ^''  ^    .'  i.-r.   'n  :ii\'ount  of  the  pain.     Neither  vomiting  nor  cimc  .  -»  ■    ■■ 

of  1 1  _^  ^5^-.  17.  :hi»n  *udden  death  during  the  act  of  dcfecatic»n.    In  t  ^^^  ^^ 

jnt,.i  "^     ^^    V*  :je  tissue  was  softened,  and  extensively  infiltrated  wi  M'        '^ 

Tir  .^'ti::M  .1  ^uawl  bUxjd  the  size  of  a  bean.     The  precise  situati^-  ^ 

^  -,£-**.  <i  nr«umably  it  was  in  the  middle  (*ervical  region,  as  di.'a  .^^^^^ 
•'*  -^^  .^jj«*ion*  (irritation  ?)  of  the  phrenic  nerve.     More  probab 

thr*  .  -  -    —        ^^  ^,,^^to.'mulunioated  to  the  respirator}'  centre.' 

^^y^^  ^^  irtmirrlMge  which  is  the  immediate  consequence  of  tra^' 

dy.-j  "        ^.^  :ii  jvwt  hemorrhage  from  the  conl,  so  much  more  ra  -^ 

Win  -^"            ^^  hjeniatorrhaohis.     It  has  been  even  asserted  thi  ^ 

"*  '  "^^**^       ^  ^xA  is  never  really  a  primary  pi-ocess,  but  that  it 

g^)j.  "*^'^^__  ^,^.  4  myelitis,  in  which  the  blood-vessels  become  dilate 


thf  ***  *         /  ie  coiJ  softened.*    Capillary  hemorrhages  may  ow^ir  1 

'^■'         avditis*  «-'U^^  ®^  chronic,  without  occasioning  new  symg 


ont- 

by  j  .  wi«" 


^^  intfRftins  ««  »n  *"  fA\i\\.  woman,  who,  while  carrjMng  a  hen^ 

V^'^-  '  ^  ^'^'^  ^n  icw*  ^  ^\^^  nnd  immediately  lost  all  motor  power  in  the  It 


abl.  ^  *T^  r^  n.«4tP.  Aucurt.  1870. 


on  I  ^     |piii»  ^"TLgfA  M^dicaJp*-  viii.,  quoted  by  Grassct,  op.  cit.,  p.  640. 

*"^"  :^i^  ^r^  j'jifrfgatioPt  1P72.    Leyden  reflates  a  case  in  a  woman,  who.  t\- 

^^,  IBfw       -  ^^^  ^.^j^  p^j^^^  jjjul  motor  paresis  of  the  lower  extrcniitio 
^«JW**""vVj^^,#  complete,  and  amesthesia  reached  to  the  ribs ;  the  sphincU 
^'^  ^'^'*^***ArrtteB  •boIish«l.    Death  on  the  fifth  day.    The  dorsal  cor<l  w- 

^^ff  i*^™**      ^  gj  fiitnit  of  five  centimetres.     A  hemorrhagic  clot  occupicil  t 

-^  «*"'"  ^^Ae  pKiplKric  part  of  the  antero-lnteral  columns,  and  here  and  thiS 
rcJ«**  . The  hemorrhage  was  evidently  consecutive  to  a  septic  niyclit- 


»g^*^,^  Ap41  1889, V  490. 
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Mns.  They  are  sometimes  even  found  after  iiaviug  remained  latent  dariog 
11^  and  developed  during  an  attack  of  some  general  diBeaHO.  Thns,  Pick 
difltm-ered  abiindaot  minute  hemorrhages  in  the  ec»rd  of  a  ten-montha-old 
bflbjr  (Owe  XXXIX.)  who  had  died  of  eholera  infantum.  The  blood* 
Visels  were  stuffed  with  eorpusi'leQ.  The  hemorrhage?*  were  most  nnraer- 
CMis  JQ  the  gray  subHtanee,  and  esi>ee[ally  in  the  jM>iiterior  cornna.  The 
miithor  sngg^tB  that  siieh  miunt€  hemorrhages  may  very  possibly  be  the 
iTt^I  tause  of  many  8t>-ealled  reflex  paralysenJ 

But  intav-^pinal  hemorrhage,  other  than  c^piUaiy  or  from  intracranial 
licmorrhage,  is  rare,*  and  its  causes  always  obscure.     External  and  internal 
Jiiieb\Tneuingitis,  for  the  a>rd,  as  for  the  brain,  is  a  causal  condition,  the 
veseels  in  the  inflammatory  ncopla.sm  easily  rupturing.     Traumatimugi,  or 
^be  exaggerated  congestions  consetpieut  upon  certain  di&ea^es,  tetanus,  hy- 
drophobia, epilepsy,  strychnine  a>nvul8ious,  or  certain  inftvtious  diseases, 
^5S|>eciaIIy  yellow  fever,  with  its  characteristic  tendenc}^  to  hemorrhage**,  may 
^Ml  be  couDtetl  in  the  etiology  of  the  accident.*     Hemorrhage  into  the  nnxl 
^^  theoretically  possible  from  syphilitic  arterial  thrombosis.     Praetieally  it 
^**-5enis  always  to  have  been  consti-utive  to  myelitis.     It  hat*  been  seen  in  a 
^^^^^i^ild  eeveii  months  old,* 

The  prognosis  of  intnB])inal  hemorrhage  is  seen  to  deix^nd — 
Ii^t,  On   its  general  situation.     Extremely  dangerous  in  the  eer\'ical 
*^^g1on,  tJie  danger  diminisbes  in  proportion  as  the  ciiuda  equina  is  up- 
X^iXttched, 

2d.  On  its  occurrence  within  the  membranes,^ — h^eraatorrhaehis, — or 
"^^^t^hin  the  cord  itself, — hrematomyelia.  The  latter  is  much  the  more  dau- 
^S^f^i^nis,  and,  if  the  immediate  awidents  are  survived,  is  unavoidably  followed 
^^^>*  some  degree  of  myelitis.  Meningeal  hemorrhage  may  owariion  only  a 
^^**Iierficial  racningitis,  not  earising  paralysis ;  or,  on  the  other  hand,  during 
^  he?  retraction  of  tlie  ek>t  the  cord  may  be  comprcsseil,  and  the  symptoms 
^^-^^i^  Unions  of  a  compression  myelitis  be  induced.  If  the  nerve-roots  are 
^X'olved  in  the  clot,  irritative  "  ro<jt  symptoms"  w^ill  precede  the  paralysis. 
3d.  The  third  element  in  the  [)n>gnosis  of  spinal  liemorrhage  is,  natu- 
tlly,  its  extent.  The  sanguineous  effusion  may  destroy  no  large  a  part 
^^^  the  central  gray  substance  of  the  tx>rd  as  to  destroy  its  tro|>hie  eenti-es, 
^-od  hence  cause  mpid  decubitus  aud  sloughing  on  the  trunk. 

4th.  The  condition  of  previous  disease  of  the  cord  or  meninges  does 
**^Kseriou?ily  influence  the  prognosis  apa it  from  other  ciiTumstances  ;  for, 
•d  has  already  been  nott<l,  such  disease  exists  in  the  majority  of  cases. 

5tlL  Extremely  localized  hemorrhages  do  not  produce  paraplegia,  but 


'Pick,  Jubrbucb  fur  Klnder)ifaTikhi?iten,  1883,  Bd.  xix, 

'  "J^|KmuneoU8  nienitigml  hemorrhage  h  unknown  in  early  cliildhood,"  Gawers,  op* 
<!H,,  p.  200. 

'GmMet,  op.  dt,  p.  678.  Wo  have  cited  n  cam  (Case  XIL)  where  epilepsy  waa 
^^w^  by  inenin^His* 

•  CMord  Allbmt,  Liim  et,  1870,  vol   ii.  p,  84. 


S3.  —  —  —  :  oiyrriicia  ':t  QieuricLs.  Thus,  if  limited  to  one  anterior 
-T.  _  z^  — -L-?-  "  ■aaiijo.-r.  :?  irv-rapauies,  an  anterior  polio-myelilis, 
^ZL  1^-  -  7  -  .  Ti:i;iitf  '..2i.:-  r  j:^.i;p  of  muscles.  The  hemorrhage, 
^ -—     .    :    :.--  -iTHi- ocijiiifri::^.  -J ::  an  t^lemeut  of  a  special  systematic 


i-:A>y  -SIS. 

n  ::\*^   :.j;ri  f^-"^  -'.'i  myelitis,  spinal  meningitis,  and 
"Aft  sLiir  :  7  ::.r  *.riild  as  for  the  adult.     Thev  have 


^. 


.'.    i:  -i    II  'hr    i-rsriptlvn  of  the  compression  myelitis  of         -^  ^ 

I  -is^  v.riiiz  :i-r  ?iinal  Liinal  is  indicated  bv  the  (K-cur-     ^.^ 
-..     i.-m;'"H:?.  zi'C.  r  iDd  ?^D><>ry,  or  exclusively  motor,  or  t^^ 

r      •.  !£-?•« 'ar-'i  "*";:h  panesthesias  and  hyiienvsthesias.     It^jj^  j^ 

i.-..:  r    i'  ::>Sr  ?ynipiom?=.  and  the  absence  of  lesion  of"i'<7>  of 

r-  -    -    r"  :m  ::::rrl]■J^n^.v,  that  exclude  a  cerebral  origin  forcVi:  fo 

-    1  <.    r  •-•:«>r!ie?s  on  pressure  over  the  spine,  pains  radi  i  F>^.sidi 
_- '.   -v:si:  •  f!s  ar"i.uid  the  waist,  aiv  also  imjKjrtant,  thougl';«j^  r jr  *"gl 
-  li.^t  CIS.     Kiiridiiy  of  the  spine  and  limbs,  musculaxiX  s^Jnla 
^j  :■  :.>•?.  >rri.c:'.'n  of  the  lu^ad,  or  curvature  of  the  spino  ex  »  *'iie, 
..  i:    .:s    r  spinal  disease.     Exaggeration  and  alK»lition  ot:*->      *  of 
^    .   --.rtri'al  pfaction  in  paralyztnl  muscles,  together  wit  11  ^  "-^'^A 
-^-_  ^<    r  r.uic  spsra  of  the  sphincters,  alkaline  urinc*^>' *^^^C 
>T-  :--  1.    ili-n^'iutna  to  lx»  ex}>ected.     Respiratory  disturb- ^^-^^ 
.^  -  ^^r-^i-r  ".^sioa  of  the  thoracic  viscera  or  kidneys  point!-**-  ^** 

/:*-ij,    i2*i  :he  latter  may  l)eiH>me  complicated  with  brou 

-.  -    .  .^-c    n.  or  tvilema,  which  are,  nevertheless,  evidenth'^ 

-      -  :    :hrr  Stat  of  the  dist»ase  in  the  cHjrd  will  thci-e  l)e? 

—  r<:i!    r  Jiaphrairmatic  breathing,  or  paralysis  of  the 

-  ^.  iii  :,'  :lie  mt\lullary  centres,  or  Cheyne-Stokcs  ivspi- 

^^     --    :  :..^  piil?t\  pupillary-  phenomena,  profuse  swwiting 

.  V.'  5lJ^^.  all  j-Kvur  in  the  course  of  spiual-coixl  dis<\asc», 

:.  -    :/••^^■e  symptoms,  would  tend  to  confirm  the  diag- 

....     .  .'    .  <.^ns.  and  fever,  of  (H)urse,  do  not  of  themst^lves 

.-r>i..:=t  i5^.ti-'U :  but  when  assoiMated  with  sj^ecial  locjilizii- 
ri!      n-K*  :•>  imlioate  that  the  cause  of  the  latter  is  an 
..-^  *-:a::2  the  spinal  canal. 
^  ^..  >a^  ictito  spinal  affection  is  apt,  at  the  outset,  to  be 
.^  --ai^  <a  3iptoms,  not  only  the  vomiting  and  (^)nvu]sions 
.^    »..  u^»  beadaohe,  delirium,  and  ivtraction  of  the  head.- 
^^    r   ^-.it   'oly  to  sympathetic  hyi^eiTemia  of  the  cerebral 
^..j^.  while  the  symptoms  characteristic  of  spinal 
^    jA  ^-oie  predominant.    Epidemic  ccrebro-spinal  fever 


...  iairrfcankh.,  1879,  Bd.  xiii.  S.  94. 
^^^  .j^v  ':»  called  either  a  spinal  or  a  cerebral  symptom. 
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fe  disffQginshed  by  the  eruption  (present  in  more  than  half  the  rases),  the 
AfirmJ  symptoms,  eolargGd  spleen,  persistence  of  eerel>nil  symptoms,  often 
tfce  special  violence  of  the  vomiting,  the  al>senee  of  traumatism,  oRon  the 
ptiaveiKie  of  a  demonstnible  endemic  or  epidemic  influence. 

After  excluding  cerebral  disease^  rheumatic  fever,  tetarjus,  and  multiple 

l»€?Untis  remain  a^  the  only  febrile  nou-spinal  aHeetious  which  could  simu- 

«t«  the  initial  phenomena  of  acute  meningo-myelitis.     Of  the  first,  it  is 

«>«ily  the  exceptional  form  localized  iti  the  mns(*les  of  the  back  which  is 

lia.l>Ie  to  occasion  confusion.     The  Imck  may  then  l>e  not  only  painful,  but 

M^^id  almost  to  opisthotouus.     The  pains,  however,  do  not  radiate  to  trunk 

^^r-   limbs^  and  from  the  latter  are  at  si*  absent  all  the  other  symptoms  habit- 

»i^lly  present  in   meningitis.     Rheumatism  could  not  be  con  foil  nfl(M:l  with 

f^iJire  myelitis.     In  tetanus  the  tooie  spasms  begin  at  the  jaws,  w*bile  these 

■i^r^v  aifeetid  last,  if  at  all,  in  meningitis.     The  spasms  are  intermittent, 

^r»d  during  the  remissions  the  patient  may  be  free  from  |)ain  and  muscular 

■"i^idities*     Contysi*^,  imlced,  is  possible  only  between   in<ipient  stages  of 

auuB  and  meningitis;  well-marked  forms  of  €»ither  have  each  a  physiog- 

y  pc»rfectly  chamcteristic. 

Multiple  neuritis  is  more  difficult  to  distinguish  from  myelitis.  Certain 
rm,^  of  disseminate*!  paralysis,  as  that  following  diphtheria,  have  been 
own  to  lx»  sometimes  of  peripheric  and  sometimes  of  central  origin.  **  In 
iritis  the  sphincters  escape  ;  there  are  no  girdle-sensations,  bc^d-sores,  or 
c?;3^^stitis ;  the  advance  of  the  paralysis  is  usually  from  the  legs  to  the  fore- 
m^«r^jns,  the  trunk  and  thiglis  esi'aping,  aod^  as  a  rule,  only  the  distal  portions 
«  »  '^"  the  extremities  are  paralyzed.  There  is  usually  S4:>me  ataxia  ;  the  ten- 
dM.  ^STDess  on  pri'ssure  is  over  the  aHet;ted  nerves  and  raus<Jes,  while  it  is 
it  from  the  spine.*'  * 
The  swvmd  step  in  the  diagnosis,  after  the  previous  analysis  shall  have 
i^tizttl  disease  wit liin  the  spinal  t^iial,  consists  in  the  special  ditierentia- 
m^Hi  (if  the  spinal  disease.  Tubercular  meningitis,  which  we  have  consid* 
^w^  among  the  idiopathic  and  traumatic  ftjims  of  spinal  dist^ase,  is  usually 
c^rrbni-spinaL  It  may  be  impossible  during  several  weeks  to  distinguisli 
^^  from  the  subacute  form  of  cerebro-spinal  fever,  or  an  attack  of  the  latter 
ttHjr  Ijivome  the  starting-point  of  tubercular  disease  of  the  meninges, 

Multiple  sclerosi^i  has  been  observed  in  chihlren,  and  is  said  to  have  a 
^1mi»  predilet*tion  for  the  Jige  of  three  or  four  yeai's.*  The  insidious  com- 
Weopement  and  clironfc  niart^h  of  this  discJise  suffice  ahme  to  distinguish  it 
from  acute  transverse  myelitis.  The  trembling  upon  intentional  movements 
^  te  |iathognomonic  of  diil'used  st^erosis  in  children  as  in  adults,  and  is 
*|«i^«?  a^Jeent  in  common  raeningo-niyelitis,  even  with  its  scML-ondary  sclerotic 
jflgvneratioiis.* 


•  Mtikiple  Nt'uritifl,  M.  Allen  Starr,  New  Yark  Medical  Record,  Januarv  and  Febru- 
ary, mi, 

•  Mftri«,  Revue  <Je  Medecine,  Juillet,  188S,  Sclerose  en  Plaques  vhez  Im  Enfants. 

•  It  i*  mon?  liable  to  he  mbtakeii  for  chorea. 
Vol.  I  v.— 18 
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Sudden  exaeerljatious  of  symptoms  in   the  tiourse  of  a 
eii  Indieato  an  iutramt^liillarv  hemorrhage. 

path(>l(n;ical  anatomy. 

i  |)athii|eigieal  aiiatojiiy  of  juenin^itis,  myelitis,  aod  intraspinal  hem- 
lU,  like  the  t^lt^nnMits  of  diagnosis,  the  same  in  the  ehiid  as  in  the 
Oiily  a  brief  description  nt*ed,  therefore,  be  given. 
Lnikr  diM'a>*e,  relatively  rare  in  the  adult,  is  much  mt>Fe  Jre<|nent 
Tuberenlar  meningitis  has  already  been  described.     Tubeix.ltJ 
exists  as  a  solitary  tumor,  giving  rise  to  the  symptoms  of  tumor 
►cord,  which  are  sotliilietdt  to  distiugnish  from  ehrouie  myelitis,  and 
b,  indeed,  are  immediately  due  to  a  myelitis  ext'ite<1  by  the  tnbeix'le. 
tompression  myelitis,  the  other  most  frtqneot — almost  eharaeteristie — 
ifif  transverse  ei^rd-disease  in  childhood,  has  also  l^eea  deseribctb 
In  chronic  myelitis — which   in  eliildren  appears  hanlly  ever  to  tjcenr 
pt  as  a  result  of  compression,  or,  in  a  .snliaente  lorni,  as  a  S4»(|Uel  to  acuta 
nvditis — the  lesions  closely  resemble  those  of  ajnipi-ession,  being  espeeially 
fi)U*rsthiaK  and  t^onsisting  in  an  overgrowth  of  njnnective  lissne,  at  first 
wiHtaining   cells,  but  finally   losing  these   and  iK'CDming  a  more  or   less 
[^ieilee  reticulum  which  replaces  nerve-elements*     The  lesion  extends  from 
periphery  io  the  centre,  the   meninges    always   being   simnltaneously 
ited,  but  it  is  characteristic  that  the  induratiun  at!ects  the  whole  thlck- 
|M3^  of  the  eoith     In  chronic  myelitis  the  lesion  is  more  partial ;  it  may 
be  more  ditfused, 

III  acute  transverse  myelitis  the  ncrve-<*lements  are  priniaril)  alfect«xl, 
*^   conl   is  Boftetic^d  instead    of   being  indurated,  and   may  even   becijme 
iHlueot  like  cream,  although  this  last  change  is  said  to  take  place  only 
Tt  dt^th. 

The  initial  step  o{  the  lesion  is  a  swelling  of  the  nerve-elements,  both 
«  the  ganglia-cells  and  of  tlie  cytinder-axes  of  tlie  tubes.*  The  proc^scs 
the  cells  hrrak  olf,  the  nucleus  iK'comes  indistinct,  the  proto|>htsma 
luutar,  finally  the  swollen  and  shaftclcss  body  Ix^gins  to  shrink,  atrophies, 
•iKl  at  last  disap|»ears.  Correlatively,  the  myelioe  in  the  tulx'S  segmenta, 
*c*u  wastei* ;  tubes  sfmietimes  persist  lor  a  long  time  whiise  cylinder-axis  is 
iiToimded  by  a  narrow  rim  of  myeline.  These  are  the  tubes  which  arc 
Uist  liable  to  regenerate,  and  that  without  having  traversed  all  j)hases  of 
•■•feneration.  In  the  foetus  of  softening,  b?S[des  the  swollen  or  wa^sted 
^*l)esand  nerve-et*lls,  apfK^ar  isolated  cylinder-axes,  swollen  and  fmgmeuted, 
inyelint^  drops,  the  spider-cells  of  Deiters, — /.c.,  nenrogba-<.i'Us  whose 
V'tioea'ies  have  l>ecome  distinct  through  inflammatory  swelling, — and  the 
gJiaular  corpuscles,  which  iTpresent  the  ultimate  mmlifieatiou  of  the  neu- 
rtJjjlia-et*lls.  The  tissue  is  alsi^  infiltrated  with  Icucofytes,  bluod-TOrpuscles, 
tod  fimall  angular  and  fusiform  cells,  so  that  in  patches  all  traces  of  nerve- 


*  This  ic  IwMUttfully  ^hown  in  &ume  of  Braniweirti  illuitration^  fmm  tifiturc,  he.  clt 
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elements  Ymvc  disapprantl,  and  noder  a  low  power  of  the  microscope 
jmtrh  lia.s  agninylar  apjx^araiK'e,  The  l>lot)d-vt*:^seb  are  dilated  and  stufii 
with  blood-eorpnscles,  and  many  of  them  greatly  thickeued  by  cellular  ii 
filtmtion  of  the  perivas<ndar  sheatli.  The  lumen  is  sometimes  eneniach^ 
upon,  aud  the  vessel  obliterated ,  a  ehan^e  whieli  faeilitatt^s  netTosii^  ] 
syphilitic  myelitis  the  charaeteristie  thiekening  of  the  intima  of  die  hliMK 
vessels  may  be  exf^cted. 

The  secondary  ascending  and  deseending  degenerations  of  the  eord  ai 
the  same  for  ortiinary  softening  as  for  compression  myelitis.  But,  as  th 
acute  form  of  the  disease  in  children  is  more  frequent  than  the  chronii 
time  is  otlen  lackiog  for  the  product  ion  of  these  secMjudary  lesions. 

Meningitis  ts  rarely  foc*al  or  liniitc<l  to  a  single  segment  of  the  con 
except  in  Uie  pachymeningitis  of  vertebral  caries.  Even  when  it  has  beei 
caused  by  a  blow  falling  in  one  place,  the  inflammation^  though  most  iJi 
tense  at  the  8pat  of  dirett  injury,  usually  extends  over  the  greater  part  a 
the  spinal  canal.  It  is  supposed  that  the  cerebro-8|>inaI  fluid  becomeai 
vehicle  for  readily  tmnsraitting  irritanienta  from  any  given  fix^usof  inflan 
mat  ion.  In  acute  easi^  there  is  intense  hypenemia  of  the  meninges  am 
the  externa!  aud  internal  surface  of  the  dura,  usually  ass<i€tated  with  simili 
hy[>erBeraia  of  the  pia,  turbid  flocTulent  serum  in  the  cavity  of  the  aradi 
noid,  oj>acities  and  tliickeniug  of  the  arachnoid  from  t^^llnlar  inflitmtioi 
ami  adht:!sions  of  the  pia,  on  the  one  side  to  the  arachuoid,  on  the  other  1 
the  nerve-tissue.  The  ardclinoid  cavity  sometimes  contains  pns,  and  th6 
is  sumetimes  also  a  purulent  iutiltmtiun  of  the  meshes  of  the  jna.* 

Ciironic  meningitis  is  indi<'ated  by  tlie  diffused  or  localize*!  thickening 
opacity,  and  adhesions  of  the  nierabranes.  The  pachymeningitis  seconds] 
to  caries  is  characterizeil  by  an  abundant  development  of  inflammatoi 
granulation-tissue,  ult iniately  pseudo-memhrancB. 

Meningeal  hemorrhage  is  nnequivocnlly  demonstrated  by  the  present 
of  effustxl  blood  in  the  siiinal  canal  or  the  cavity  of  the  arachnoid .  If  son 
time  has  elapsed  since  the  occur irnce  of  the  accident,  the  fluid  j>ortion 
the  bltjMjd  will  have  l>een  absorber! ;  only  the  blood-clot  or  masses  of  ha?r 
tin  crystals  or  fibrinous  exudation  will  remain.  If  the  fibrin  become 
ganized  into  a  psciido-membrane,  it  will  be  difficult  fmm  insjiection  of  th 
lesion  alone  to  distinguish  Ix'twcen  a  jwichymeningitis  and  a  beniorrhagfl 
But  taken  together  with  the  cliniail  history  the  lesions  may  establish  tfa 
correct  diagnosis. 

Hemorrhage  into  the  cord  is  more  difficult  to  distinguish  from  myelitv 
Wlicn  a  softened  portion  of  the  cord  is  re<l,  capillary  hemorrhages  at  leal 
have  owtirrcd,  and  are  indicated  by  the  pi-es(»nce  in  the  softened  focus  Q 
htematin  and  blood-c<irpuscles«  This  is  the  red  softening,  or  *^  bemorrhag) 
myelitis/" 


'  In  epidemic  furebm-apinttl  fever  the  pm-inflUratiun  is  gelatinous,  excessively  ^hm 
dant,  Qiid  produced  vvUb  grctit  mpidity. 


AND   HEMORRHAGE  INTO  THE  SPINAL  CX)RI>. 

PROGNOSIS   AND    NATURE   OF   THE   DISEASE. 

The  prognosis  of  ccjrapmssioa  meiiiugo-myelitis  has  been  already  dis- 
eti:is>»Kl.  This  18  the  form  whit-h  is  at  once  by  far  the  most  frcfjnent  in 
diiMliuod  and  als*»  the  most  favor-abk^.  In  the  idicipathi^-  and  tranniatic 
^^arietii-*  of  dist^ase  the  danger  Ig  hsumIIv  prujwrtionttJ  to  tlu*  violciier*  of 
Uifiaitial  symplomB.  But  an  apparently  mild  *ase  may  lie  really  insid- 
•oiis,  and  then  far  more  diinij^rons.  This  is  trne  for  tnWrcular  meningitis, 
AikI,  if  untreateii,  for  syphrlitic  myelitis, 

Analysid  of  the  anatomieal    lesions  of  common   myelitis  shows  tlrnt 
til  if  is  eadontially  an  acute  ne**rosis  of  nerve-tit^sne.      It  ean    be  experi- 
mentally imitated  by  ligatlng  the  abdominal  aorta  and  so  en t ting  ulf  the 
bltxid'^npply  from  the  cord  for  a  certain  nnml>er  of  honrs,'     It  is  evident, 
tJaerefore,  that  whatever  interferes  with  the  nutrition  of  the  nerve-tissue 
c^f*  the  cord  is  caj>able  of  pn>dneing  myelitis.     Prt«%snre  seems  to  act  not 
l>y  directly  cutting  otf  the  blomU.stipply,  but  by  exciting  the  growtli  of  the 
ixmterstitial  tissue,  in  which,  through  pressun*,  the  nerve-elements  beeorae 
iilod*      Falls  and  other  traumatisms,   wliich  cause  grt^at  commotion   of 
spine  and   violent  vibmtions  {t(  the  nerve-tissue,  seem  able  j^iiddcnly 
k.«3d  profoundly  to  impair  the  cajiacity  of  its  nerve-elements  to  aj»propriate 
fe  mitrition.     Infectious  diseases  act  in  an  obvious  manner  dii^-tly  to  [loi^^on 
fc «3rve-elemeuts.     Cold,  exposure,  and  fatigue  seem  primarily  to  alft**'t  the 
irmeninges;  and  the  nntritiou  of  the  cord  is  impaired  when  its  blood-supply 
^  perturbcxl  through  [laralytic  dilatation  of  the  nutritive  blood-vessels  of 
z^kM  pia  mater. 

It  is  possible  that  in  childi'en  the  cord  may  be  directly  exhausted  by 
^?3c«»ive  fatigue,  as  in  adults  by  sexual  exoesses.     The  lumbar  [xirtiou  of 
dico>nl  is  the  latest  part  of  the  cerebro-spinal  axis  to  develo]>,  and  during 
\iiinialijrity  its  functions  shouhl  not  be  excessively  exertetl. 

In  the  prognosis  of  spinal -cord  disetises  is  involved  not  only  tJ*e  ques- 
tion {}{  danger  to  life,  but  als^i  tliat  of  recovery  from  pamlysis  and  de- 
formity. This  has  been  already  discussi^d  in  s]>wikiug  of  compression 
myditis  from  caries,  where  the  prognosis  is,  on  the  whole,  good.  It  has 
l^'tj  mentioned  in  this  c<)nnect ion  that  the  nerve-tnlK s  of  the  spinal  eolunin, 
litiitiidse  of  the  spinal  nerves,  arc  eapable  of  regeneration.  They  are  less 
likely  to  be  so  in  common  transverse  myelitis,  prolwibly  fi>r  the  reason  that 
tn  iliis  the  nerve-elements  themselves,  and  not  tlic  neuroglia,  are  primarily^ 
*wl  thus  more  extensively,  afteetcd.  Where  id  I  hojie  of  regenerating  ncrve- 
tnW  tliemsclvt^s  is  lost,  it  may  still  be  possil>le  tu  stimulate  the  functions  of 
^^  motor  path  which  lie  in  adjacent  tracts  and  mv  relatively  uninjured. 
But  then»  are  as  yet  no  statistics  which  may  inform  us  in  regard  to  tliis 
pJSbibHitv. 


'  Tbete  «!Xperim<*nU  hiive  rec^nUy  ic^en  rcpeflled  by  Herter,     See  Philndt'lpbiB,  Mod-    ^ 
ktllSewi,  Marih.  18H9,  A  Study  of  Exj>eriinenlal  Myelitis. 
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TREATMENT. 


:  of  Baiii^go-myelitis  varies  with  the  cause.     In  that  di. 


iti(i:s| 

'J 


.^.^      !t 


of  the  Ijone-iiisease  is  nf  primary  importanc-i3 

r  dbe  itTCsaft  laid  by  many  neiirolo^jjists  upon  eauterizati 

Ife  awtbtid  of  Percival  Pott,  while  uo  attempt  is  made 

isiEied  spinal  oihimu.     It  is  [Mn'ba|>s  e(|ually  rnrious 

•f  cttivs  cfiecteil  by  this  mcthud,  assoriatetl  only  with 

pBBition  mod  tonics.     It  is  alfso  remarkable  that  eauteri^^^ 

p^aicfltrt  opiin  ct>mpression  myebtis  whieh  its  partisans,      M 

i^waHto  bp  expected  for  nnunion  transverse  myelitis.     It=r^ 

%  tlist  biith  the  medullary  lesion  itscJf  and  the  bom^zn^ 

tk  h  depi-ods  are  affei^tions  of  connective  tissue, — ^li^^si 

MiOttTi.     It  is  to  be  antieijiated,  therefore,  that  its  infla.  ^»^ 

BDCV  fttsily  eoutrolkKl   by  iNniuter-irritation,  which  tei 

csTT^oCs  tn  the  connective  tissue  of  the  skin.     The  f 

pbs  ia  the  parenchyinatous  elements  of  the  nerve-tis^- 

5  tSBntUly  in  their  necrosis,  will  not  yield  to  simm 

il  fe  an  essentially  different  disease.     If  catiterization  'M 

rf  Poll's  disease  without  the  aid  of  immobilizing  ai>  ; 

hr  <yi»^  •i^  <>o  Hivord  due  to  the  use  of  the  a)i]»iaratus  without 

In  AitttfTMii  pmeliee  the  immobilizing  brace  would  always 

' tih» CPHiMiHlt  of  the  caries,  and  is  ex|MX*tcMl  not  only  to  fiieili^t* 

rf  th»  fciJM*  fli^mv^  but  also  to  arrest  the  wcurivnce  of  paraple^^T 

l&k appear  in  a  child  ali-eady  wearing  a  brace  or  pla^^^ 

«f  tcelimony  is  in  favor  of  cauterizing  the  back  at        * 

\  with  the  hope  of  affectiug  by  counter-irritat::^  ^ 


% 


die  Ifvsitraeut  of  the  paraplegia  is  identical  with       '^■ 

{^^  fUft% diseascN — exjjosure  to  air  and  light  in  a  \vheel-<'h  ^^^ 

ItiptpllOffplnteSy  and  al>undance  of  food,  esjiecially  m  i   - 

aaUM^  other  reasons,  on  account  of  the  large  admixture?  ■ 

Lil^NMilQiias  in  association  with  the  nitrogenous  '/rinstitnent^^"^ 

imturTOeiiingo  myelitis  ice  should  l>e  applieti  to  tlie  sf^^ 

mA  MNrly  auUinuously,  unless  the  i^tient  complain  of  chi  ^ 

»«ittfiM   fifom  the  use  of  it.     The  ice  dt>es  not  contra- indit  -^ 

ly»  extremely  hot  Imths.      Intense  heat  ha-s  \w^^^ 

IHanus,  and  a  c^se  of  cure  is  on  rt^wd  where     ^^^ 

(nt  sev-f^ral  days  up  to  his  neck  in  a  smoking  man^a  ^t 

^^  W^  ntwnlly  revived   this  recommendation    for    tetara^* 

.'i^  iiMy  W  ^veil  to  allay  tiie  functional    irritation  of  the  spi  ^^ 

cu  Jfamfcse  of  the  nicdidla  may  be  expected  to  have  effic 

v..(«Mi  nsMthtn^  fifiwn  disease  of  the  cord-membranes.     The  U 
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►rtture  anfl  the  clnrati«i!i  of  the  bath  must  Ik*  regulated  by  fhc  scn^atimis 
otf*  rho  imient,  aiul  l>v  their  iiiHiienct*  upon  his  rc^tlc*ssness  and  jiaiu,* 

At  the  same  stage  of  the  disease  at  wtiieh  iee  to  the  spine  and  hejat  to 
^4*e pt'ripherv  are  rt^piirtxl,  it  is  cjften  desirable  to  apply  ht-ehes  along  the 
^s^inal  oi»Itimn.  They  will  relieve  pam,  and  are  to  be  i*epeated  if  tin's  return 
i3i.nor  tea  or  twelve  horn's. 

Ergot  is  given,  in  the  ho|M_^  of  directly  eontraeting  the  dilatcil  liloud- 
"^PiMck.  Large  doses  are  required, — two  or  three  draehnis  daily  of  tlie  tin  id 
^attract,  or  five  or  six  grains  of  the  solid  extraet  in  i^psnles,  although  this 
IS  a  k^i  powerful  meth*xL  The  al>ove  is  the  dosage  for  adults,  and  it  may 
^^'gnide<l  for  ehildreii  in  proportion  to  their  age,^ — for  infants  live  drops  of 
*Jie  fluid  extraet  every  [jour  or  every  two  hotn^s.  The  detestalile  taste  of  the 
drug  is  likely  to  nauseate  them  less  than  older  patients,  and  the  dilated  eon- 
dJtion  of  the  hlooil- vessels  t^f  the  nerve-eentiws  seems  to  establish  a  tolcnintn:*. 
If  iw^'essary,  the  flnid  extraet  cmi  be  giveu  by  the  rectum^  at  least  part  of 
the  time. 

Tineture  of  lielladonna,  on  the  reeommendation  of  Bro\vn-Sw|Uard,  has 
•bri  been  largely  nstxl  tor  the  same  purpise  as  ergot, — namely,  to  eontnu't 
the  blond- vessels  of  the  inflamed  tissues.  But  there  is  mneli  less  jvroof  of 
't^  el!i«n*'y  in  this  resjiect.  An  overdose^  as  shown  in  rabbits  puisontd  by 
■>i*Hadouna,  produces  excessive  veuotis  congestion  of  the  spinal  membranes. 
It  is  ly&>i  given  in  small  doses  freqnently  rci>eated :  thus,  for  children  five 
Irops  of  the  tinctum  every  hour. 

To  quiet  the  €^Kcx\ssive  pains  of  meniagitis,  opium  is  often  re<juirtHl,  and 

m  to  be  free  from  danger.     Opium  is  the  basis  of  tn'atmcut  in  riTeino- 

Hnal  fever.'     Its  effect  in  slacken lug  the  oxidations  of  tissue,  and  espe- 

ly  of  nervous  tissue,^  may  possibly  tend  to  increase  the  ix'sistaueeof  such 

le  to  the  disintegrating  influences  of  acute  iutlammation.     Thus,  while 

^Hf?  palliative  influ€»nee  of  opium  is  princijmlly  required  for  meningitis,  it  is 

itted  from  tlie  analogies  with  the  c|ndpmic  tli^'^^ase  to  hope  for  some 

rative  influenec  of  o]iium  uiwn  inflammation  of  the  cord  itself.     For  thisi 

n,  opium  is  to  Ix*  preferi'ed  theoretically  to  chloral ;  yet  ehloml  may 

'fteu  Ije  used  symptomatically,  to  quiet  restlessness  or  prot^'ure  sleep. 

Iodide  of  potassium  has  been  given  in  the  second  and  third  stages  of 


*  Halter  thinka  ihaL  heat  is  Ui^ful  in  tetanus  boeause  U'uding  to  tle^itroy  \U  paibagenic 
>lcmlR'.  In  non-*pi'citic  men  intuitu  iJie  rihjpft  of  the  imlli  ia  ratbiT  to  determme  Mofjd  to 
»c  »urfii«>e  of  the  U*dy,  and  tnm^t  up*>n  ilio  vast  surfacw  of  tutan^tus  nerves,     Still,  it  19 

.  W  rein€mV>ered  tlml  tW  na]  wv/m  of  many  t a-M's  of  nieiiinLjiti*  is.  entmdy  obscure, 
ttbo  menini^  Are  alwuy>  lialik*  to  \m  atfect*^]  in  iiifurtiou*  JisoasR!*,  and  many  casaa  uf 
arenily  iifK»ulMfirc>us  itteninj^^itii^  may  ytt  be  *bown  to  depend  on  bat'tmal  infection. 
Anally*  cii^».*a'0«  which  bcjjin  wilb  a  chill  frc^^ucntly  d<»  well  und<*r  trejitnicnt  bv  beat. 

*  Siijli%  Epidemic  Cerebro-^Spiiiid  Meniueiti^.  XSiM,  p.  158.  Lar^e  tlm*^  art*  aclvocatcd 
••  ilofiij  ♦♦flu'iicittus.  Thcv  arc  needed  i*arly  m  the  attack.  Aa  the  opium  can  on)y  act 
^yiDpUimaticsilly  in  thi»  dUea'^e,  anabtgy  would  »eem  to  Juatify  it»  employment  in  other 
^'f'Mt'f  incninif*>-Tiiyelili!*, 

*  Kutbua^cl  itfid  Koi^bach^  Handbtjch  il>T  Arxneiniittel, 
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meoingitis,  with  the  iiiteution  of  facilitating  the  reabaoqition  of  inflammi 

tory  exuiIiitiuiL     It  has  also^  in  large  doses, — from  sixty  to  one  hund 
and  fifty  grains  a  day  for  adults, — been  strikiiif^ly  beneficial  in  ^^philitii 
diseaijo  of  the  cw>ixL     It.^  use  is  then  to  be  eimibiut^l  with  that  of  niereurii 
inunctions.     The  einpirieal   use  of  the  itxlide  in  many  forms  of  ef^i'eb 
spiiml  disea*ie  of  undefined  causation  may  [Mirhaj^s  have  oft^u  been  sui-i.-esad 
ful  on  aeeount  of  the  really  syphilitic  nature  of  the  ease.*       But  io<lide  ol 
potassium  has  also  bt^en  U8<xl  with  ap|jarent  sueoess  in  ecrt*bn>8pinal  fever 
and,  as  in  the  case  of  opium,  its  influence  must  be  symptomatic.     Su 
sucoc*ss  justifies  its  employment  m  eoTumon  nieniugitis  and  myelitis.     Tl 
experiments  of  Benedikt  upon  frogs  with  iodide  of  iK»ta.ssium  would  indi 
that  this  drug  has  a  special  action  upon  the  cerviml  region  of  the  spi 
c^rd,  w^ith  the  respimt^jry  (and  cardiac)  wntres  contained  in  it.     These,  In 
sufficient  dus<%  it  first  irritates  and  then  jxiralyiJi*^.' 

From  such  ex^ierimcnts  no  definite  (>r  pre<^^nse  view  could  at  present 
framed  of  the  thcmpeutic  action  of  iodide  of  iM:)tassiura ;  but  they  at  1 
indicate  an  elective  tendency  of  the  drug  towards  tlie  spinal  ceutix^. 

If  there  be  reason  to  believe  that  a  spinal  meningitis  is  due  to  rheumy 
tism,  as  shown  by  its  alternation  with  arthritis  iu  the  course  of  the  sai 
illuess,  or  else  in  the  same  patient^  specific  tn?atment  by  salicylates  must 
instituted.  This  form  of  meningitis  is  usually  much  more  lavorable  th 
tlie  othere,  and  it  is  imix>rtant,  therefore,  to  examine  scrupulously  for 
indications,  as  the  history  of  the  [»atient,  high  fever,  strongly  acid  uri 
profuse  acid  swe^ats,  freedom  fmm  ct^rebral  symptoms.* 

If  meningitis  a^ume  a  chronic  form,  yet  there  be  reason  to  hope,  fp 
its  Itxalization  and  from  the  improvement  in  the  general  health  of  ' 
patient^  that  it  is  not  tubercnilar,  gj*eat  reliance  is  to  be  pla<:*cfl  on  country 
irritation.  Narrow  strips  of  blistering  [diister  may  be  ai)plied  over 
spine,  so  as  to  maintain  a  i>ermanent  vesication ;  or  this  may  be  applied 
intervals  of  a  week,  and  during  the  healing  of  the  blistered  surface  hyd 
tlieraptrntic  treatment  may  \w:  einployiH],  The  cold  pju-k,  prolonged  so  as 
induce  sweating,  and  the  alternate  hot  and  cold  douches,  are  of  real  value 
dissipating  the  bypenemia  of  chronic  inflammation. 


1  Behifit  Schmidt's  Jiihrb.^  1865*  Bd,  cxxvii.  S,  16,  relfltes  three  adult  c&aesj  tho    "J 
that  of  a  woman  with  prtnipleeria  iind  sphinettT-paral ysts  eijmini^  on  after  cimflnement,     1 
hod  been  treak-d  for  two  months  without  s?uc<.'L«««t  when  the  iodide  was  iirMt  ^iven^  in  dcd 
of  from  oat^  to  five  gmmmts  a  day.     Improvement  in  ten  day?,  bogrinning  MbtUty  to  m 
in  four  weeks,  and  recovery  in  eight  wveks.     The  sphincter-pwmlysia  in  this  caae  e:xelii04 
the  dia^no8i«  of  neuritis. 

*  Wunderlich,  Arch,  fiir  Heilk.,  18ri4.  Bd,  v,.  and  Schmidt's  Jahrk,  lft6i>,  M-  ex: 
8.  88,  Thn*t^  cases  out  of  six  wtrw  tnaated  by  iodide  in  hu^e  dosos^  luid  reoovered ; 
other  thnn'  dic^. 

*  LTeliep  die  Wirkuni^  des   lod   nnd  I»jdkalium  auf  das   Nerven^ystem,  Benedtf 
Schmidt's  Jahrhueher,  1861 »  Bd.  exv.  S.  '284. 

*  Rheumiitio  meningitis  of  tho  cerebrum  is  more  frtK|uent  than  that  af  the  cotd,  ■ 
lis  clinical  identity  is  better  established  j  but  it  does  ntit  s<iem  to  complicate  the  spi 
rheutnatic  meningitis. 
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chronic   inflaniniatioii    the    ii^litLs   and    mercurials,  espetMally  the 

i€!iilQride  of  mcrtairy  in  fiiiclioiia/  have  lc>ng  Ijeeii  held  to  possess  a  8pe- 

fic  influence  in  promoting  tiie  disintegration  and  real>sorption  of  plastic 

iirlations.     The  exjKTiments  uf  Hoegges,*  showing  tlie  rapid  combination 

f  iodine  with  the  albuminous  mulceule,  lead  the  autht^r  to  infer  that  by 

ie   nif^ans  the   lowly-organized    tissue   of   inflammatory  exudation  may 

ime  starved  oiitj  and  hence  rcuhsorjition  be  effected.     In  sy])liilitic  in- 

km  this  action  may  possibly  l>e  also  exerted  upon  the  microlic  of  the 

itutional  disease,^ 
Local  massage  is,  w^ith  the  views  of  the  present  day,  a  theoretically  ap- 
iprittte  remedy  for  inflanimatory  exudation  situated  much  less  profoundly 
many  for  which  it  is  now  l>eiiig  trieiL     No  cases  of  its  use  in  children 
a^re,  so  far,  known  to  the  writer  j  but  it  is  most  rationally  indicated,  even  in 
«2ases  wliere  there  is  little  or  no  [laralysis,  but  where  the  symptoms  of  hri- 
^^tttioD  and  spastic  couti-actures  persist. 

The  employment  of  electricity  in  meningo-rayelitis  is  one  of  the  most 
uit^d  ipiestions  of  thera[>entics.  The  jvassage  of  the  constant  current 
er  the  spine — ue,^  according  to  the  experiments  of  Legros  and  Onimus, 
^trough  the  cord — is  alleged  to  facilitate  the  retrogression  of  a  myelitic 
prux^ess,  and  tii  favor  the  reabsoqHion  of  meningeal  exudation.*  It  is  ad- 
vise<l  to  pass  the  current  for  a  sliort  time  only, — say,  five  minutes, — but 
^ lie  direction  of  the  current  is  of  little  consecpieuce.* 

There  is  much  more  agreement  on  the  value  of  electricity  directly 
^plied  to  paralyzed  nerves  and  niuseles  than  on  tliat  of  the  application  of 
e  cnrrent  to  the  spine.  Galvuuism  does  SiH?m  U*  have  the  power,  to  a 
^^"ertain  extent,  to  retard  and  limit  the  degenemtion  and  to  facilitate  the 
•degeneration  of  nerves.  The  clinical  liistory  of  patients  treated  by  galvan- 
^^in  is  undoubtedly  full  of  illusions,  from  the  tendency  to  SjHintaneous  re- 
<^oven'  in  curable  eases,  and  from  the  probable  influeiice  on  the  cord  of  the 
^r-^atraent  directly  ap]>litxl  to  it.  Still,  galvanism  to  the  paralyzed  limbs 
^liould  not  lie  omitted  from  the  treatment,  so  soon  as  the  acnte  symptoms 
^i.5ive  completely  snl»sidcd.  Great  care  is  ret] ui rid  to  a\'oid  fatiguing  the 
l=»anilyze<l  nerves  or  muscles  by  the  galvanic  stimulus.  The  patient  mnst 
Ix;  carefully  watchrd,  and  if  increased  irritation  or  wciiknestj  follow  the 
rmtment  it  must  be  interrupted,  tw  lie  lesseneil  in  i'requency  or  severity  or 
clumtlon.  The  faradic  current  must  not  be  tried  until  after  toleration  for 
lA^  galvanic  current  has  been  well  established.     It  is  useless  so  long  as  the 

'  Ooe-sixti^th  grain  of  Qir  salt  three  time*  »  diiy  for  L'hildren  under  tciu 
'  Ajt^b.  f  Exp!  Pharoi.,  1878,  Bd.  x. 

*  Th**  reports  of  SoEiuin  on  the  l>aiieflciiil  influeneis  of  iodide  of  pota-ssiimi  (one  hundred 
^^i  titiy  to  one  hundred  iind  eighty  grains)  upjn  rupldly-advancjug  syphiUtic  myelitic  uU 
w^rtoftdulu. 

'  Erb,  ZiemMeD'*ii  Handbuch. 

*Tbe  marked  ditference  in  the  iietion  of  rbe  poles,  whieh  art?  externnl  to  the  cord,  doflt 
"**^  imply  any  correspondiug  ditference  lu  uction  ui  the  intrupolar  spaco  occupied  by  the 
*^»*iMd  ti«iei. 
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SynoninaQea^ — Infantile   paralysis;    Essential    {mralysis   of  children; 
lie  atrophic  parai\ si,s  ;   Infaiilile  spinal  paralysis;  Atmphic  paralysis; 
R-c^^ressive  paralysis ;  Tephrotnyeliti.s. 

Under  these  various  titles  has  the  disease  of  whif^h  we  are  about  to  treat 
t>^CMn  described.  It  has  l>e€*n  very  eoninionly  ealhxl  infantile  paralysis^ 
at^d,  as  a  rule,  this  terni  is  nnderstofMi  to  mean  the  form  of  paralysis 
under  eonsiderationl  The  name  is  undesirable,  however,  beeaase  it  doea 
«*>t:  designate  what  the  ehameter  of  the  disease  is,  for  we  may  have  various 
fo:i*nis  and  varieties  of  paralysis  in  ehildren,  all  of  which  would  pr<iperly 
eoi:ne  under  the  generir  term  **  inlauttle  paralysis."  Neither  does  the 
o^rue  **  infantile  sj)inal  |>aralysis/'  proinised  by  Dr,  Mary  P,  Jatxjhi,  descrilje 
t  more  fully,  as  spinal  paralysis  in  ehildi-en  may  arise  from  pressure  mye- 
litit^iu  Pott's  disease,  from  tumors,  from  spinal  meningitis,  or  fnim  other 
«^:aiise3.  Acute  anterior  poliomyelitis  deserilxjs  the  j>athology  of  the  disease, 
arid  therefore  the  name  seeras  preferable. 

Definition, — Poliomyelitis  anterior  is  an  afleetion  in  whieh  loss  of  power 
^^  the  voluntary  muscles  occurs  suddenly  tir  in  the  course  of  a  few  hours  or 
^^^^vs.  It  is  nnafi'ompanitil  by  sc^isriry  L'lian;jjes.  After  a  few  days  the 
li«ar-alysis  leaves  some  of  the  [mrts  originally  involved,  but  the  others  un- 
^^i*go  wasting  and  remain  powerl^s.  The  {mralyzed  muscles  become  atro- 
l>li  lid  and  relaxed,  and  the  shoitening  of  their  opponents  causes  jxi'maueut 
*^"  *^'firmitics  in  the  attectetl  limbs.  The  disease  is  not  peculiar  to  child ren^ 
^Itliuugh  a  large  proporti*>n  of  the  cases  occur  under  five  years  of  age,  and 
*■"*  tljc  iniantile  form  there  ai'e  certain  distinct  features  which  separate  it 
®<->i3ie\vhat  from  the  adult  type. 

History. — The  first  writer  wlio  described  this  disease  was  Jact>b  von 

*^^«:*i«L%  who  wrfite  a  mouogmph  upon  the  subject  in  1840i  detailiug  the 

^^^Vopliics  and  deformities  which  an?  charaeteristie  of  tlie  affection.     Rilliet 

^^4  Barthcz  also  trtiit  of  it  in  tlieir  work  on  Diseases  of  ( 'liiklrcn,  pub- 

^^sshttl  in  1853.    Duchenne,  in  his  ti\:*atise  on  eleetricity,  discusses  the  disease 

^^   length,  and    asserts   his  belief  that   hs  origin    is   spinal,   although   no 

post-mortem  examination  had  at  the  time  bc^eu  made  to  eoulirm  his  view. 

This  author  applied  the  name  *'  acute  fatty  atrophic  paralysis,"  indicating 
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Among  the  systematic  diseases  of  the  fx)rd,  the  anterior  polio-myeli 
so  frequent  in  childhwxl  is  particularly  to  be  considered  in  the  diagnosi 
At  the  ver)'  outset,  and  perha|)s  for  sew^ral  day?3,  tlie  diagnosis  might 
impossible.     For  the  **  infantile*'  paralysis  may  be  ushered  in  by  convi 
sioDS  and  vomiting,  and  for  several  days  l>e  attended  by  fever,  pain  in  t 
hmck  and  lirabsj  and  diiTusefl  or  paniph^gir  paralysis.     The  symptoms,  ho^ 
ever,  are  usually  much  less  violent ;  especially  is  it  noticeable  that  the  p4 
is  (usually)  slight  or  alt4>gethor  absent^     There  are  no  raostmlar  rigidlt:* 
or  spasms ;  the  reflexes  are  nnuflwtetl  until  they  begin  to  diminish, — tla 
are  nev'er  exaggerated.     In  tho  greiit  majority  of  cases  the  initial  fjaralyi 
recedes  after  a  few  days,  and  remains  liniitetl  to  certain  groups  of  musclj 
which  alone  atrojihy  and  lose  their  electrical  reactions.     The  latter  pi 
nomena  ait?  produced  with  H|XH^ial  rapidity. 

During  the  period  of  suspicion  the  diagnosis  should  incline  towa 
anterior  pjilio-myelitis,  on  account  of  its  much  greater  frequency,  even  afi 
a  traumatism. 

Among  the  other  systematic  diseases  of  the  cord,  true  locomotor  ataj 
is  almost  unknown  in  childliotHh  Friedreich's  disease  is  cfiaractcrtzc<l 
its  insidious  march,  its  hcrc*litary  charat^ter,  aud  the  precedent 'e  of  at» 
over  jmralytic  symptoms.  Sclerosis  of  the  lateml  columns,  occasioning  i 
sjwistif  ]iamplegia  or  hemiplegia  which  is  by  no  means  rare  in  childhrKxSl 
attcndtil  by  a  history  of  cerebral  disease  or  of  focal  myelitis,  or  by  sympta 
pointing  to  the  persistence  of  one  or  the  other,  | 

If  the  question  of  diagnosis  has  been  narrowed  down  to  a  quesl:^ 
biHwi'cn  common  myelitis,  transverse  aud  fcx-al  or  dlifusc  and  ascend  i 
meningitis,  aud  Iiemorjliage,  the  third  step  remains  to  be  taken  in  deciclj 
betwwn  ihcsc  xUnx\ 

luflatuuiatious  of  ihe  nieuiugcs  aud  cord  ain?  usually  associated,  and 
term  lucjiiugo-niyelitis,  tliougli  iutcudcKl  to  be  limited  to  Icpto-niDnint^-i 
is  fur  children  the  most  appropriate  desiguation  for  all  forms.  The  dis^ 
uniy  pn*doiuiuate  in  either  the  cord  or  the  meuinges,  hut  is  haixlly  ^ 
timititl  exclusively  to  one  or  tlic  otlicr  thrtmgh  its  entire  course*.  *! 
piXHiomiuaucT  of  pain,  muscular  spasm,  and  rigidity  in  the  back  and  liw 
jHiiuls  to  meiiiugitis;  ttie  predominaucc  of  motor  paralysis,  and  still  roi 
tlic  cMMirrcncc  of  sensory  paralysis,  indit*ate  myelitis 
MeningtH  Myelitis.) 

Thf  diagnosis  of  hcmorrliagc  dc] rends,  as  lias  been  show 
K^Uili I c u  u CSS  w  i t  1m V  li ir  i  1 1 1 1  c  sy  rn ( 1 1  r  H n s  rx-c 1 1  r.     He m o r rhage  i  n to  t  h e  m e n r ng^ 
u  ulttunh^d  with  nujcli  pain  anil  little  paralysis  at  the  beginning,  but  this 
llnble  lo  increase  fi-om  compression  of  the  conl  by  the  retracting  bImxl-cio«^ 
Willi  hemorrhage  into  the  cord  the  paraplegia  is  sudden  and  complete  frud 


(See  Compreasil 

J 
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^  Whmi   ptihi   is  severe^  it  is  to  he  inferred  tliiii  a.  localized  meDingUia  coinpbcut^ 
Ikf  ty^ii^tnAUc  losion,  or  tlmt  the  medullary  lesion  baa  extended  U>  the  posterior 
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tlic  beginning.     SutUleii  exai-i^'lmtions  of  symptoms  in   the  course  of  a 
iti^'ditis'  often  indic'at4:'  an  intmnuiliiHary  hemorrhage. 

PATHOLOGICAL    ANATOMY, 

The  (jaihologifal  aoalomy  of  menini^itis,  myeliti?^  and  intra  spinal  hom- 
t»wihj»g«*  is,  like  iUo  dements  of  tlia^nosis,  the  same  in  tha  ehtld  a.s  in  the 
•«iuit     Only  a  brief  <lescTiptioQ  need,  therefore,  be  given. 

Tul»<»n:'ular  distuse,  rc^Iativ^ely  rare  hi  tlie  adnlt,  is  mneli  more  frecjueot 
i^M  eJiiltlren,  Tubereular  meninojitis  1ms  ah^eady  been  desirihed.  Tiiljerrle 
of  thi»  cord  exists  as  a  s^ilitary  tumor,  giving  rise  to  tlie  gymptoms  of  tumor 
of  lhe<xjnK  whicli  are  soiliffieult  to  distinguish  from  ehrouic  niyehtis,  and 
hich,  indeed,  are  immeil lately  due  lo  a  myelitis  exeited  by  the  tubeirle. 
Compression  myelitis,  the  other  most  freqnent — almost  ehamcteristie- — 
FSorm  of  transverse  eottl-ib'sease  in  cliildhrxKl,  has  also  hec^u  describe<l. 

In  ehronie  myelitis — whieh    in  children  appears  hardly  ever  to  oeeur 

^:3ccept  as  a  result  of  compression,  or,  in  a  subacute  form,  as  a  seqnel  to  acute 

wwiyditis — the  lesious  elost^ly  resemble  th(>se  of  compit'ssiou,  being  cspceially 

interstitial,  and  consisting  in  an  overgrowth  of  cfjunective  tissue^  at  iiist 

«?«ntaining    cells,   but  finally   losing  these   and  b<:H*omiug  a  more  or   less 

«ieftse  R'tienlnm  which  replaces  nerve-elements.     The  lesion  extends  from 

Th^  jieripherv  to  the  centre*  the   meninges   always  being   simultaneously 

^IfMed,  bnt  it  is  characteri:Htie  tliat  tlie  induration  atlwls  the  whole  ihiek- 

»ie88  of  the  cord.     In  chronic  myelitis  the  lesion  is  more  partial ;  it  may 

^IsT)  be  more  ditfosfxK 

In  aeiTte  tiiiusvei-se  myelitis  the  nerve-elements  are  primariiv  allected, 
^he  cord  is  softened  instead  of  being  indurated,  and  may  even  become 
*J'ffluent  like  cream,  although  this  last  change  is  said  to  take  place  only 
^ftcT  death. 

The  initial  step  of  the  lesion  is  a  swelling  of  the  nerve-elements,  both 

Itif  tijp  ganglia-tx'lls  and  of  the  cylinder-axes  of  the  tubes**     The  processes 

the  cells    break   off,  the  nucleus  l>eeomes    indistinct,  (lie  protoplasma 

Imilar,  finally  tlie  swollen  and  shajielf  ss  body  begins  to  shrink,  atrophies^ 

***d  at  last  disapi>ears.     C'orrelatively,  the  myeliue  in  the  tubes  segments, 

^hfn  wastes;  tulxs  sometimes  persist  for  a  long  time  wliose  (yiiuder-axis  is 

r^Urroumled  by  a  narrow  rim  of  myeliue-     These  are  the  tubes  wliicli  are 

*^fi6t  liable  to  regenerate,  and  that  without  having  traverscnl  all  phases  of 

,  <l«_*jTi»neration.     In   tlie  fcK'Us  of   softening,  besides  the  swulleu   or  Witste<l 

^lljesand  nerve-eells,  appear  isolated  cylinder-axes,  swollen  and  fragmented, 

I'lnyeline  drops,  the   spider-cells   of    Deitei*s, — ^e.,    nenroglia-eeils   whose 

pnw'Sist^  have  become  diMtinet  through  inflammatory  swclling,^ — and  the 

f^ranutar  corpuscles,  which  i*e present  the  ultimate  modi Jieat ion  of  the  neu- 

J^i^iia-i'clls.     The  tissue  is  also  iufiltrattM:!  with  leucocytes,  blorxl -corpuscles, 

ii»d  Kfimll  angular  and  fusifyrm  cells,  so  that  iti  patch€\s  all  traces  of  nerve- 


^Tkua  ia  bciitttiAtlly  tthown  m  fiome  of  Bmniwell'b  iUustmtiunA  IW)m  D«turc,  he,  eii. 


686  POLIOMYELITIS    ANTERTOH. 

attacked,  we  are  reniioiltil  «it*  tlie  ejiidenHc  repnrtetl  by  Coitlier,  of  which 

I  shall  give  an  account  later.     The  cases  were  as  follows  :  ^ 

Kulpli  S,,  a'^ed  thre<^  and  a  half  veun^,  und  hh  sinter,  two  y^rs  older,  «ref«  knltliy  ^M 
until  July,  1886.  The  girl  was  taken  sick  on  July  2,  with  fever  and  pain  nil  rtv^r,  "^^^^  ^| 
lemperalur**  was  102**  F.  After  three  or  four  diiys  fihe  got  tip,  but  w««  lam©  und  wtLlL«d  ^M 
etiftty  and  with  n  limp  for  tv  few  dwys,  after  which  she  recovered  fully.  Th*!  boy  wu  tfck«fi  H 
down  two  or  three  duys  Inter,  with  fever  and  general  soreness.  He  cried  with  tbr  |imf •  in 
his  liiiihs.  He  lay  on  n  lounge  for  thjx'e  or  fotirdavii,  and  when  he  g<»(  up  ht»  omkl  wi«* 
walk  or  stand.  Roth  l^^jg*  were  equally  affected  at  firi?t,  but  in  a  few  days  the  rislit  l*nci 
began  to  jmpr*>ve  ond  s^o«n  ivcovered  entirely.  When  I  examined  hirn,  tin  inonih>  aftrri 
Ihenltack,  he  was  uhk*  to  walk  well  with  the  aid  of  an  apparatus  on  the  k*ft  U%.  liv  i^»4il4  1 
mwko  every  movement  with  his  leg,  but  it  wa,**  weak  and  greatly  atrophied.  The  n%;biJ 
thigh  measured  t^n  and  a  half  inches,  while  the  left  was  but  eii^ht  and  a  half  jnch««.  1*b«| 
musoles  of  both  legs  reifiponded  to  the  Blowly-intt^rnipted  fiinidic  current,  but  in  the  ktt. 
ret]uired  a  stronger  currtnL 

In  many  of  the  *-as^^s  there  was  a  history  of  nervous  disease  iu    ll 
family  ;  iu  two  instances  a  sister  had  chorea,    Dtieheune  re|K»rts  an  ftistji.1 
of  twin  brothers  who  were  simultaneously  at  tack  tn^l  with  jL>olioniyeIitisai.mt^ 
rior  after  an  attaek  of  measles,  and  iSeeligmiiller  rej>orte<l  three  brollKTs;^    is 
the  same  family  who  were  aifcetetl  with  infantile  pamlysis. 

The  season  uf  the  year  is  a  most  conspicuous  factor  in  the  eaiisatiorm   of 
this  disease  in  children, — a  tact  to  which  1  called  attention  some  yeai^  sm..^).' 

Of  the  three  hundix^l  and  fifty  cases  above  quoted,  in  two  hnndnDd  aiiJ 
seventy  the  season  in  which  the  attack  took  place  was  recorded;  uf  t^Hie^ 
there  were  two  himdred  and  thirteen,  or  78.8  jxt  cent.,  attaekal  iu  tlie^ 
months  of  the  year^ — that  is,  from  May  to  September,  inclusive : 

Spring,       27  ca&e?, — viz.,  March  , 0  ca^^es. 

April    ...,..,  4     ** 

May      .......  HI     ** 

Month  not  stated  .   .  4     ** 

Slimmer,  174      **  **     June *J7     *' 

July VJ 

August 6.J     ** 

Mont) I  not  stated  ,   ,  ao     ** 

Autamn,   50      **  **     8epiemlH?r   , 

(h'loher    .    .    . 

Nov«*mber  .....  4     *• 

Month  not  staled  .    .  I  ea*e. 

Winter,      10      '*  **     Ik'c-emlier a  auim, 

January  «•.*..  4     ** 

February S     ** 

ToUil    ,    ,    .    ,    .    270cajf9L 

The  aecom|>anytng  diagram  exhibits  the  relation  Ix^ween  the  tetiiT 
tnre  and  the  onset  uf  tlie  attack  fjf  poliiimyelitis  in  children.     I  have 
enabled,  through  tlie  ruiirt<:sy  uf  the  Chief  Signal  Oflie^^r  at  Washiugtc^"* 
give  a  table  of  the  mean  maximum  temprnture,  the  relative  humidity j-  ^ 
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I  barometric  pressures  at  Philadelphia  covering  the  period  of  time 
irate  records  have  been  kept  at  the  Signal  Office.     There  will  also 
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.  Mean  maximum  temperature  for  sixteen  years,  1874  t)  1890;  2.  diagram  showing 
th  of  onset  of  two  Imndred  and  tliirty-flve  cases  of  poliomyelitis,  1872  to  1890;  3, 
il  average  barometric  pressure  for  seventeen  years',  1873  to  1^90;  4,  average  relative 
idity  for  nineteen  years,  1871  to  li^'JO;  5,  mean  daily  range  of  thermometer  for  ten 
J,  1876  to  1885,  inclusive. 

a  curve  giving  the  mean  thermometer — that  is,  the  average  daily 
temperature — for  ten  years.  This  has  been  taken  from  a  diagram 
ir  by  Dr.  Morris  J.  Lewis  on  "  The  Seasonal  Relations  of  Chort»a 
umatism."  *     My  friend  Dr.  H.  W.  Cattell  has  kindly  assisted 
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TKEAT.MENT, 

The  treifttmeiit  of  rneniDgoniyelitis  varies  with  the  cause.  In  that  du*xx  ^ 
In  %-eitebral  caries  treatment  of  the  Ixjne-disease  is  of  primar}'  ifnijortancc^*-^^ 
It  b  eoriofis  to  see  the  stre^is  laid  Uy  nianv  iienmhji^ists  ujxjn  cauterization <:>  j 
of  the  boiek,  after  the  methixl  of  Percival  l^ott,  wliih:^  no  attempt  is  made  U:^  ^ 
immobilize  the  disea,seil  spinal  column.  It  is  j>erhaps  equally  curious  i  ^^  ^ 
aottce  the  reooris  of  cui-es  eHbctt»tI  by  this  mcthwl,  assK^wHatcfl  only  with  rc^^^^-m 
io  the  rpenmbent  position  and  toni<^'s.  It  is  also  reiimrkable  that  cauterijKEi:^^  y 
ik>o  ^onld  have  an  effect  up<m  eoniprci%sion  myelitis  which  its  partisans,  a  ^ 
Gban^ot,  assert  is  not  to  be  expectecl  f<3r  wnnmon  transvei-se  rayelitis.  It  :^  j 
bi  be  noted,  however,  that  Uith  the  medullary  lesion  itsc4f  and  the  b<3n^«-:y^3J 
d»ea^  uiK>n  which  it  depends  are  affections  of  connei^tive  tissue, — h«'^=!^:^.*-j|£ 
BMiraglia,  there  osseous.  It  is  to  be  anticipated,  therefore,  that  its  inflanr  ^s^^c 
MMllicm  would  be  more  easilv  coutrollcHl  bv  connter-irritation,  which  teoidM^-^ri/ 
li^ divert  nutritive  cun*euts  to  the  conuetHive  tissue  of  the  skin.  Tlie  ftK^^-^^a 
■lYctitk  which  begins  in  the  parenchymatous  elements  of  the  nerve-tiss».^sjj|gyg 
and  which  consists  essentially  in  their  necrosis,  will  not  yield  to  si  mi  m  m\il^ 
Imtment^  IxHTause  it  is  an  <'ssentia]ly  different  disease.  If  cauterizatiou  M  fi^ 
ttiml  the  jiarapl^ia  of  Pott's  disease  without  the  aid  of  immobiliziug  ap"^  ^irajti. 
tatiks  siaiilur  cures  are  on  record  due  to  the  usc^  of  the  apparatus  without  jlS 

biiniiiig.     In  American  practit^^  the  immobilizinf;^  brace  would  always    -^  6^ 
a|l)plM  for  the  trt^itmcnt  of  the  caries,  and  is  expectecl  not  only  to  facili^    tale 
iUt  cure  of  the  Iwne-disease,  but  also  to  ariTst  the  occurrence  of  paraplegj^a^ia- 

If»  nevertheless,  tins  apjiear  in  a  child  already  wearing  a  bra*:^  or  pla=— ^^tcr 
jaekH,  the  weight  of  testimony  is  in  favor  of  cauterizing  the  back  at  tl*© 

leviftl  ol'  ihe  bone-disease,  with  the  hope  of  affw^tiug  by  counter-iiTitatn::::^«^M 
^kft  ()iu4ty meningitis. 

From  this  |K>tnr  the  treatment  of  tlie  paraplegia  is  identical  with         "tJ^ 
lf«mttuetit  of  the  Pott's  disease, — ex[K>sure  to  air  and  light  in  a  wheel-ch  :^^^^^* 
0od*Uver  oil,  the  liypoplmsphites,  and  abnndantx*  of  food,  esiMx-ially  m 
Thh^  b  vahialilc,  among  other  reasons,  on  account  of  the  large  admixtuix^?^^ 
iHrbakyxlniti's  it  contaius  in  association  with  the  nitrogenous  constituent 

111  acute  or  subacute  meningo-myelitis  ice  should  be  applied  to  the  s|i 
|M\MU}^U\  and  nearly  eoutiiuioiisly,  unless  tiie  patient  complain  of  chi 
MNm»  ur  dtsscimifort   from  the  use  of  it.     The  ice  does  not  coutra-indic: 
IMHUh^r  remt^ly, — namely,  extremely  hot  liatlis.      Intense  heat  has 
HmuhI  very  nsetid  in  tetanus,  and  a  case  of  cure  is  on  record  where 
^tieut  was  phmgiMl  for  s<'veral  days  np  to  his  net^k  iu  a  smoking  manii 
hMlfk,      Halter  *   has  recently  revived  this  reeomnieudation   for   tetan^ 
\VliateVf*r  may  be  provetl  to  allay  tlie  fuuctionai    irritation  of  the  s|>i  *^ 
iwixl  when  due  t<»  disease  of  the  medulla  may  be  expect t^  to  have  effie^^-^   ^ 
Im  Ih*'  irritatttm  ix^ulting  from  disease  of  the  cord-membranes.     The  t^^^^^^' 
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» and  the  dnratfoii  of  the  l^ath  must  l>e  rej2:ulated  by  (he  sensatioDS 


the  patient,  and  hy  their  influence  ii|n>ii  his  rest 
At  the  same  i 


and 


IjainJ 


stage  of  the  disease  at  which  ice  to  the  spine  and  lieat  to 
I  €  periphery  are  re<^piircd,  it  is  often  drsiralile  to  apply  keehe^  ahjng  the 
©liiDal  ct>lumn.  They  will  relieve  pain,  arjd  are  to  be  repeated  if  this  return 
mfier  ten  or  twelve  hours. 

EvffA  is  given,  in  the  liope  of  directly  contracting  the  dilated  blotxl- 
_ye3sek    Large  doses  are  required, — two  or  three  drachms  daily  of  the  fluid 
^kxtract,  or  five  or  six  grains  of  the  solid  extract  in  capsules,  although  this 
^■Baless  powTrful  metluxh     The  abo\^e  is  the  dosage  for  adidts,  and  it  may 
^'ibes^raded  for  children  in  proportion  to  their  age, — for  infants  tive<lrops  of 
the  tluid  extract  every  hour  or  every  two  hours.     Tlie  detestable  taste  of  the 
Kditi^  is  likely  to  nauseate  thera  less  than  older  patients,  and  the  dilat<'d  con- 
dition of  the  bloml- vessels  *>f  the  nerve-centres  seisms  to  cstalilish  a  tolerance. 
If  Dt?cc55sary,  the  fluid  extract  can  be  gi%'en  by  the  iTctnin^  at  least  part  of 
Ibeljrac, 

Tincture  of  Ix^lladonna,  on  the  ixromniendation  of  Bron'n-Se<juardj  has 

ah>been  largely  nsetl  for  the  same  pnrjM>se  as  ergot ^ — namely,  to  contract 

l^k?  lilmid-vcsJst»ls  of  the  inflamed  tissues.     But  there  is  much  less  proof  of 

^i*5»'f]ic-acv  in  this  rcsfieet.     An  overdose,  as  shown  in  rabbits  poison*xl  by 

"l^Iladonna,  pixxlucH^s  excessive  venous  congestion  of  the  spinal  membranes. 

't  is  best  given  in  small  dost^  fivquently  rejK?ated  :  thus,  lor  children  five 

^ffifm  of  the  tioetuiv  every  hour. 

To  quiet  the  exec.««ive  jiains  of  meningitis,  opium  is  ofl:eu  retpiircd,  and 
I  to  be  free  from  danger.  Opium  is  the  basis  of  treatment  in  c'crebro- 
^tnal  fever.^  Its  effect  in  slackening  the  oxidations  of  tissue,  and  espe- 
of  nervous  tissue*,^  may  pcissibly  tend  to  iuercitsc  the  resistance  of  sudi 
to  the  disintegrating  iufitu'nit*  of  acute  inrtanunation*  Tlrus,  while 
palliative  influence  of  opium  is  principally  required  for  meningitis,  it  is 
^rmittetl  from  the  analogies  with  tlie  ejiidcniic  disc^asc  to  liope  for  some 
^^rative  influence  of  opium  upon  intlanunation  of  the  coixl  itself.  For  this 
•^CsQ<^D,  opium  is  to  be  [m^ferix^  t!ie(U'eti«illy  to  t*hloral ;  yet  chloral  may 

(en  lie  used  symptomatiailly,  to  qui*"t  restlessnt^ss  or  prtx/nre  sleep. 
lodiile  of  potassium  has  been  given  iu  the  second  and  tliird  stages  of 

*  Hiiller  tbinka  that  boat  is  Ui^arul  in  tcUmus  bcvause  tending  to  destixjy  its  pntboi^eijic 

•••icTobe,     In  non-*pfcilic'  nienhitxitis  the  object  of  the  balh  h  ruthi-r  ta  det^Tinine  Wood  to 

^^Wiilirfikc^  of  the  hftdy,  and  t<>  art  tipon  the  vast  *urfnce  uf  tutunof>ns  nerve*.     Still,  it  U 

^^p  be  r«?ineriil»ereJ  ihtit  the  n^nl  oHiriii  of  muny  ♦ii'^**s  of  mwninijilis  is  entin-ly  obi^cure, 

^Bnat  the  incninfjrc^  (ire  ulvvays  liuble  ta  ha  ntferted  \n  iiifeiHioiH  digoH^^es,  and  muny  f*nse»  oi 

*|*p«w*ntly  «p<>nliin<'OU»  ii>enin^itis  mny  \*'i  be  ^bnwn  to  depend  on  bactenal  iidWUon. 

^tiiftliy,  dififcttiie*  which  hc^in  with  u  (hill  frer|uenlly  do  well  uiidrr  treatment  by  beut 

'Still«s  Epidemic  (Vrt^bro-Spiuid  M^niniijitj-s  IHfJ.  p.  158.     Lari^e  dosps  arc- advociitc'd 
il**n*?  >'l1ieiiei«»us.     Tliey  ar»>  m^eded  curly  in   tb*^  HUwek.     As  the  opium  chu  only  ftcl 
DrnttiicMlly  in  this  dj*ea^,  iinulogy  would  fteeni  to  justify  itft  emplayment  in  other 
I  of  nit'nii»t5f>iiiy»^lilis. 
'  N<ilbnftgel  iind  Kossbacb.  Htnidbucb  der  ArxueiniitteK 
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meningitisj  with  the  iiiteiitioii  of  facilitating  the  rpabsoqitioii  of  iuflamma-' 
tory  exiiJatioiK  It  has  also,  in  large  doscSj — fruin  mxty  to  one  hundred 
and  fifty  grains  a  day  for  adults,— Ijeeo  strikingly  beneficial  in  s\"philiti<; 
disease  of  the  c«ii*d.  Its  use  is  then  to  be  combined  with  that  of  mereuriaJ 
inunctiovis.  The  era[>iricxil  use  of  the  iodide  in  many  fiu*ms  of  cercbroi 
spinal  disea*^  of  undefined  causatitm  may  i>crha|>s  have  often  been  sutvea* 
ful  OD  aetxjunt  of  the  really  syphilitic  nature  of  the  case.'  But  iodide  of 
potassium  has  also  been  used  witli  ap|>aretit  success  in  c«rebn>-s|)inal  fever^ 
and,  as  in  the  case  of  opium,  it^  influence  must  be  symptomatic.  Sucj 
success  justifies  its  employment  in  i^ommun  meningitis  and  myelitis.  TIm 
experiments  of  Benetlikt  upon  frogs  with  iixlide  of  |Mitaiksium  would  indii^ti 
tliat  this  drug  has  a  special  action  uiK>n  tlie  cervical  region  of  the  spinas 
mrd,  w^ith  the  respiratory  (and  cardial*)  txnitres  contained  in  ii.  These,  in  ^ 
sufficient  dose,  it  first  irritates  and  then  paralyzes.^  ' 

From  such  ex|>eriments  no  definite  or  prctise  view  ex>uld  at  present  hi 
framed  of  the  thempeutic  acTtion  of  iodide  of  |>otassium ;  but  they  at  Igb^ 
indicate  an  elective  tendency  of  tlie  drug  towards  the  spinal  it^itres. 

If  tliere  be  i^eascm  to  believe  that  a  spinal  meningitis  is  due  to  rheumy 
tism,  as  shown  by  its  alternation  with  arthritis  in  the  cxiui^ae  of  the  saiii 
illness,  or  else  in  the  same  j>atient,  specific  treatment  by  salicylates  must  V 
instituted.  This  form  of  meningitis  is  usually  much  nioi*e  favumble  thai 
the  others,  and  it  is  important,  therefore,  to  examine  scrupnlonsly  for  j 
iudications,  as  the  history  of  tlie  patient,  iiigh  fever,  stnmgly  acid  urii^ 
profuse*  acid  sweats,  freedom  frum  cerebral  symptoms.*  I 

If  meningitis  assume  a  chmnio  furm^  yet  there  l>e  i^easoo  to  hope,  frc-^ 
its  localization  and  from  the  improvement  in  the  general  health  of  ^ 
patient,  that  it  is  not  tubercular,  great  reliance  is  to  lie  platxxl  on  count-^ 
irritation.  Narrow  strips  of  blister  rug  plaster  may  Ix*  applied  over  M 
spine,  so  as  to  maintain  a  jiereiauent  vesication;  or  this  may  be  applied  j 
intervals  of  a  wc^i'k»  and  during  the  healing  of  the  blistere<l  surface  hyd  "^ 
thcrai>cutic  ti*eatraent  tiiay  U?  euipl<jyet].  The  cold  pa**k,  prolonged  so  a>94 
induce  sweating,  aud  the  alternate  hot  and  cold  douches,  are  of  r^  values^ 
dissipating  the  hypenemia  of  chronic  inflammation.  | 

1  BehiHj  Schmidt's  Jtihrk,  1865,  Bd.  cxxvii.  S,  16,  relates  three  adult  caseSf  the  1 
that  of  a  wonmii  with  parHpkgia  und  sphincter-panilysis  eorniriEj  un  aftpr  confinement,  ^ 
had  beea  treated  ft»r  two  moeihs  withnut  succt^s,  when  the  iodido  wus  lirst  g^jven,  in  6c^ 
tjf  ftt>m  one  t*)  flv<?  grammes  a  day.  Impmv(MTjent  in  ten  day?,  beginning  ability  U>  w^ 
m  four  weeks,  and  reeov^^ry  in  eight  weeks.  The  sphineter-piralydis  in  this  case  excli^ 
the  diai^no»i«  of  neuritis.  I 

*  Wunderlich,  Areh.  fiir  Heilk.,  1WJ4,  Bd.  v.,  and  Schmidt's  Jahrk,  I860,  Bd,  <rx^ 
8,  88,  Tiirw  case^i  out  of  six  were  treated  hy  iodide  in  large  doftea,  and  recovered;  \ 
other  threo  died.  | 

*  Ucber  die  Wirkunt?  des  Lvd  und  I*rK3ka.lium  uuf  das  Kerven-System,  BenedSl 
Schmidt's  Jabrhucher,  1861,  Bd.  cxv.  S.  284.  1 

*  RheuiTintio  inenincritis  of  the  eerebrum  is  more  fre^^ueut  than  thnt  of  the  eord»  « 
its  clinicEil  ideDtttj  \b  btjtter  e$t&bli:ibed  j  but  it  does  not  seem  to  complicate  the  spaH 
rhcumatie  meningitiB. 
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m   chronic   itiflamniatiou    the    itxlitlfs   ami    nioreurials,  csjKvially  the 

bieliJoricle  i)f  mercory  in  ciodioua,'  havi*  long  hoen  licld  to  possG:?s  a  i*[>e- 

oifi<*  influence  in  promoting  the  disintegmtiun  and  realisorption  of  plastic 

Uflation^.     The  exjK^rimt'nts  of  Il^X'gges,'  showing  the  rapid  conibinatioii 

f   iodine  with  tlie  albuniinuns  niokHnilf,  lead  the  author  to  infer  that  by 

tiliid   nuiins  the   lowly-in'ganized    tisiriiie    of  intlaiiiinatory  exudation  may 

t>«come  starved  outj  and  hence  realjsorption  be  etieeted.     In  syphilitic  in*- 

iou  this  action  may  possibly  Ijc  also  exerted  upon  the  niierohe  of  the 

stitutional  disease.' 

Local  massage  is,  with  the  views  of  the  present  day,  a  theoretically  ap- 

I>ropriatc  ivnR^ly  for  inflammatory  exudation  situated  niut'h  less  proloundly 

^liaii  many  for  v hich  it  is  now  l>eing  tri*^.     Xo  cases  of  its  use  in  children 

m  far,  known  tu  the  writer  ;  but  it  is  most  rationally  indicated,  even  in 

where  there  is  little  or  no  paralysis,  l>ut  where  the  symptoms  of  irri- 

^•tioQ  and  spastic  ci>ntractures  jiei-sist. 

The  emi)loyment  oi'  electricity  in  meningo-myelitis  is  one  of  the  most 
imputed  questions  of  therapeutics.     The  ywissage  of  the  wnstaut  current 
\*^r  the  spine — i*.^.,  according  to  the  ex^wrimeut*?  of  Legros  and  Onimus, 
^^rijuglj  tJie  cord — is  allegenl  to  facihtate  tlic  retrogression  of  a  myehtic 
t^inese^  and  to  favor  the  real)sori>tion  of  meningeal  exudation.*     It  is  ad- 
**isetl  to  pass  the  current  for  a  short  time  only,— say,  five  minutes^ — but 
^^^K^  direction  of  tbe  current  is  of  litlh^  coust»<pU'Uce,* 

^H        There  ia  much  more  agreement  on   the  vahie  of  electricity  directly 
^^^t^plied  to  paralyzed  nerves  and  uuisi'les  than  on  that  of  tbe  applitntion  of 
BPU^ie  current  to  the  spine,     Galvainsm  does  st^em  to  have  the  (K>wer,  to  a 
^^i&itain  extent,  to  retaixl  and  limit  the  dcgenemtiou  and  to  facilitate  the 
•"^^encration  of  nervas.     The  clinical  liistory  of  patients  treatetl  liv  galvan- 
ism lA  undoubtedly  full  of  illusions,  fnmi  the  tendency  to  sp<jntaueous  re- 
j^2*:iver>'  in  curable  ctises,  and  from  the  [irobahle  influence  on  the  cord  of  the 
^^i^i^imeut  dircc»tly  applie<l  to  it.     Still,  galvanism  to  the  jmralyzed  limbs 
^^pliuuld  not  l3c  omitte<1  from  the  treat  nu^nt,  so  schui  as  the  acute  symptoms 
^Pn^ve  completely  sul)sidtij.     Great  care  is  required  lo  avoid  fatiguing  the 
Jifliralyzcd  nerves  or  muscles  by  the  galvanic  stimulus.    The  patient  must 
V»c  care* fully  watehetl^  and  if   increasfd   irritation  or  wcakncvss  follow  the 
tB^etttmcnt  it  must  he  interrupted,  or  l>e  lessenwl  in  iVt^quency  or  severity  or 
clnnition.     The  faradic  current  must  not  be  tried  until  after  toleration  for 
l^^ke  galvanic  cnrreut  has  been  well  establisbixl.     It  is  useless  so  long  as  the 

»  One-^ixtioth  i;[min  uf  the  salt  three  timea  n  day  for  ebildren  imder  ton. 

*  Arch.  f.  Exp.  Fhftrm,,  1878,  M,  x, 

*  Tli«  reportu  of  Soguin  on  the  iHinetlL'itil  mfluenee  of  kxlide  of  pjtassiuiii  (one  hundred 
■"id  liAy  to  one  hundred  und  eighty  gruin^)  n^am  rapid ly-advancing  syphilitic  myelilU  all 
wmhi  \o  ftdult*, 

*  £rb,  Ziemsteo'ti  Handbuch. 
'The  marked  differencp  In  thf*  action  nf  the  polc^,  which  am  exti>pnal  in  th<M'ord,  does 

•«t  imply  any  oorreipondiiig  diflerenee  in  action  \\i  the  intrupokr  epac©  uccupied  by  the 
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reaction  of  dogeDeration  persists :  and  it  is  always  useless  over  (lie  cord^ 
which  it  does  cot  penotnite. 

Strychnine,  intixxlueed  by  the  fainoarf  reetimmendation  of  Magend 
lieiiis  to  k*  mrely  well  tolerated  hy  i'hildren,  even  in  flaccid  pamlysis. 

When  this  form  has  lasted  s<»nie  wt:^*ks  and  seems  to  have  b<xiot^ 
stationary,  it  may  lie  desirable  to  prtxnire  supporting  apparatus,  by  whid 
the  elnld  may  be  cnabkxl  to  m(*ve  about  in  a  sitting  jm^ition.  A  brad 
should  remove  the  weight  of*  the  body  from  the  spine  to  the  rigid  uprigbl 
support ini  on  the  |>elvis.  With  this  brace  on,  the  cbild  should  be  placed  U 
a  wheel -chair,  that  he  may  pro^xd  himself  liy  bis  arms.  In  many  caa« 
the  jmralysis  which  persists  afVer  an  attack  of  men  in  go- my  el  it  is  is  fiiiK 
tional,  and  quite  disproportioni^l  to  the  organic  residues  of  the  previou 
inflannnation.  Such  functional  jmralysis  requires  the  stimulus  of  voluu 
tary  exertion,  %yhile  at  tlie  same  time  the  patient  is  protected  from  an 
uuneccssary  exertion  in  sustaining  weight/  It  is  needless  to  add  that  i 
those  cases  wliicb  have  become  <'bronie  the  most  roborant  regimen  aa 
treatment  trre  (*ss(^ntiaL 

From  what  prwedes,  it  is  evident  that  no  radical  difference  exists  i 
the  treatment  of  meningitis  and  that  of  myelitis.  The  treatment  lor  tl 
first  constitutes  tlie  treatment  for  the  incipient  stage  of  the  sc'ctKid  ;  and  tl 
treatment  of  myelitis  represents  the  therajX'Utics  of  the  advane«?d  stage  i 
meningitis,  in  which,  indeed,  as  a  rule,  some  degree  of  myelitis  also  exii^ 
and  is  the  proximate  cause  of  the  symptoms.  The  sf^ieeial  indications  fi 
the  treatment  of  the  c<:)ra  press  ion  myelitis  of  caries  have  l3een  mentionel 
In  addition  to  these,  and  if  such  special  treatment  prove  insufficient,  tl 
case  is  to  be  treated  on  general  principles,  as  has  just  been  detailed. 

The  treatment  of  intraspinal  heraorrhage  is  negative  and  exjioctao 
Evidently  nothing  can  bt*  done  to  cure  a  hemorrhage  which  has  take 
place.  The  indications  for  ti-eatnient  ore  to  diminish  the  hypersDmia  ' 
which  the  hemorrhage  has  origiiiatiMl,  r^r  which  is  collateral  to  a  vascuh 
thrombosis  that  has  been  tht^  indirect  cause.  This  indinition  practirtilj 
means,  in  the  majority  of  non-traumatic  eases,  treatment  of  the  entire  anf 
cedent  disease  to  which  tlic  hemorrliage  is  seeondar}*,  Immedialcly  aflf 
the  occurrence  of  symptoms  of  lieniorrliage  the  patient  should  Ix*  placed 
bed,  in  the  prone  position  (as  far  a«  possible),  with  an  ice-liag  attached  iM 
whole  length  of  the  spine,  and  absolute  rest  enforced.  Ergot  is  then  given,  ^ 
in  acute  myelitis.  The  treatment  of  subsequent  symptoms  is  that  of  M 
meningitis  or  myelitis  eonst^cutive  to  the  hemorrliage,  or  in  the  midst 
which  the  latter  mav  have  occurred. 


*  In  the  liystei'icftl  pamlyses  whit  h  are  so  easily  confounded  with  ihijse  d«peii 
chroDJc  meniniEjitis  {nee  supm,  Ctua^  XVI.,  from  Se^li^rafiner),  this  supporting  met] 
absolutely  essential.     An  adult  woman  iiiiidtT  the  wriier's  care,  ot»Tiilned  to  bed  and  a 
cumhent  {.>ositii>n  fr>r  three  years,  wati  eajtbled  to  walk  in  a  few  weeka  h^  tnoaos  qI  «  Ta^ 
bniee  and  Sbaa'er  cbin-piecti. 
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Synonymes. — lofantilo  paralysis;  Essential  paralysis  of  childrcD; 
-A.c^ute  atrophic  jmmlysis ;  Infantile  spinal  paralysis;  Atrophic  pamlysis; 
It^?gressive  pandysis ;  Tt^phromyelitis. 

Unclor  tht*se  various  titlos  lias  the  disease  of  which  we  are  about  to  treat 
O^^M  deserilMMl.      It  has  lK*en  very  eoriirnonly  itillfxl    infantile   paralysis, 
•^rid,  as  a  rule,  this  term   is  undei-stoml  to  niaui  the  ibrrn  of  paralysis 
i:inder  consideration.     The  name  is  iiiiflt^irahle,  however,  U'eaiisc*  it  does 
*l«>t  df&ignate  wliat  the  rharaeter  of  the  dist»asc  is,  for  we  may  have  various 
-fi>rms  and  varieties  oJ'  paralysis  in  eliildren,  all  of  which  would  pn^perly 
«?«^me  under   the  generie  term   **  infantile  paralysis."      Neither  does  the 
miamc  "infantile  spinal  jianilysis/*  [>ro])osetl  l>y  Dr,  Mary  P.  Jaeohi,  dr'scril>e 
it:  more  fully,  as  spinal  paralysis  in  ehildren  may  arise  from  jnvssui'e  mye- 
litis iii  Poti*s  disease,  from  tumors,  from  spinal  meningitis^  or  from  other 
causes.     Aeute  anterior  poliomyelitis  deseril^es  the  |)athoIogy  of  the  disease, 
and  therefore  the  name  seems  jjreferable. 

Definition. — ^Polioniyelitis  anterior  is  an  affection  in  which  loss  of  power 
m  ihe  voluntary  musek*s  o^jcnrs  suddenly  or  in  the  course  of  a  few  hours  or 
iclavH.      It  is  uuaeeutuiyanled  by  sensory  eliangtAS.      Afler  a  few  days  the 
analysis  leaves  S(juie  of  the  [larts  originally  involved,  Init  the  withers  on- 
Uei^Q  ^vasting  an<l  remain  jmwerlt^ss.     The  (laralyzed  muscles  Ijeeome  atro- 
P'm<h1  and  rehixed,  and  tlie  sliortening  of  their  op|Mnients  eaust^s  jxirmanent 
^"furmities  in  the  afl'eett^tl  limbs.     The  disease  is  not  |>cculiar  to  children, 
■though  a  large  proportion  of  the  cases  occur  under  fiv^e  yt^ra  of  age,  and 
**•  the  infantile  ibrra  there  are  certain  distinct  lealures  wdiich  separate  it 
^Hjewhat  from  the  adult  ty|>e. 

History. — The  first  writer  who  de^ribetl  this  disease  w*as  Jaei>li  von 
Wt*iiie,  who  wrote  a  monograph  upon  the  subject  in  1840,  detailing  the 
^*^>X»phies  and  deformities  whieli  are  cliuraetcristie  of  tlie  affection,      Killiet 

^^d  Barlhez  also  treat  of  it  in   their  work  tm  Distaisi^s  of  Children,  pnl> 
1*1.  ..  .  >.*  ^ 

*'^iied  in  1853,    Dneheone,  in  his  treatise  on  electricity,  discusses  the  disease 

^*'    length,  and    a.«serts    his  l>elief  that   hs  origin   is  spinal,   although   no 

POHt-inortem  examination  had  at  the  time  l»een  made  Ui  confirm  his  view. 

Thw  author  applied  the  name  **  acut€  fatty  atrophic  pamlysis,"  indicating 
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tliereby  the  muscukr  changes  which  take  phice.     It  was  not  until   J^^p 

that  dbUuce  alterations  in   the  BpUial  vmxl  were  ol^served  finst  bv  Vormr'^^}^ 

and  in  1865  PK^vost  and  Vulpian  lomted  tlie  essential  aoatomieal  k^Um        *  ^ 

the  auterior  horns  of  gray  matter  in  the  cord.     Lockhait  Clarke  eonfirar^    '  ^_^ 

these  ul>servatious  in  1868.     Cliarcot  and  JoHroy  in  1870  rejKirted  a  r,^^^  ^ 

in  which  witJi  great  cai-e  and  thoroughness  they  pointetl  out  t!ie  degetier — ^  ^ 

tion  in  the  anterior  gray  horns.     Since  tiien  nuuieroiis  antojisios  have  bee^^^        ,9 

reported  in  other  observations  in  Germany,  Fi^auee,  England,  and  th,    ^^^*" 

country,  and  in  all  of  them  there  has  Ijeen  g;triking  uniformity  in  the  lesioi 

found. 

Varieties. — There  ave  two  forms  of  the  disease, — the  acute  and  th- 
snbacute  or  chronic.     The  former  is  by  far  tlic  must  frt.»quently  met  with 
children. 

Etiologry. — As  before  romai  ked,  the  disease  may  occur  at  any  period  ofc: 
life,  but  is  much  oftener  found  during  the  iirpit  tliree  yeai-s  than  at  any  othe  — 
time.     Atx^ording  to  Gowers,*  of  all  the  ea^e.^  under  ten  veal's  three-fiftli  m 
occur  in  the  first  two  years  of  life  and  four-tifths  in  the  tir'st  three  year^^^ 
It  13  infre(|ueut  during  the  first  year,  but  it  may  occur  at  tliat  time,  and  i  m.        ^t 
oocasionally  ctjraes  on  stjon  atWr  l)irtli.  ^ 

Tliere  is  little  doubt  that  a  ct)nsidemble  number  of  cases  are  c^jugenitaL  M^  -.^^^ 
These  cases  seldom  come  under  the  observation  of  the  physician,  for  the^-*^J»  ^ 
are  usually  taken  to  an  orthopaxlic  surgeon  for  treatment  of  the  club-foc.:^:^'^^^^ 
wliich  is  tlic  [»romiuent  feature,  lh\  T.  G,  Morton^  believes  that  mot^it  cusc-jz.^ -  -  "* 
of  congenita!  club-foot  are  the  result  of  an  intra-uterine  paralysis,  ft>r  in  nW  M^-^" 
when  cxaminwl  there  fs  palsy  of  some  of  the  muscles  in  the  limbs  affeettxL  ^-^^  *" 
Tbe  Ibl lowing  ease  is  a  good  illustration  of  wingenital  club-loot  fmi*^*-^^^^ 
an  intra-uterine  spinal  paralysis  ;  ^M 

Edward  P.  H.^  aged  three  und  three-fourths  years.     Seen  March  H,  1890.     When  hi^  ^'  ^^  _ 
inothiT  WHS  fniir  or  five  nicinth^  jiihnneeti  in  pregnHncVT  she  saw  ii  muD  ^'  who  walked  wiiK    '^ 
his  feet  cxtendetl  tn  the  air,"  and  ^he  was  murh  affevted  thereby.     The  chjld  was  l>ari^     -^     ^^ 
with  ohih-fooL     Un  exmiiinntion  \w  was  found  to  have  pure  vulgus  of  the  right  foot.     Th^  ^ 
plantar  arch  is  abs-ent,  giving  rise  to  tlat-fjot. 

The  right  calf  U  s^even  Hnd  a  liulf  inches,  the  left  eight  inches ;  the  riu:ht  thigh  ie*    ^*1^^B 
nine  Jind  a  half  inches;  the  led  nioe  inches.     The  right  leg  h  threo-eighths  of  an  [nct^^'^ '^^l 
shorter  than  the  left  leg,  and  the  right  fx>t  three-eighths  of  an  inch  shijrter  than  its  fellow 
Electrical  examination  shows  that  the  inu4cle?  all  respond  to  the  faradic  current  except  the 
posterior  tibiaL 


One  of  Duchenne's  eases  was  attaf^ked  as  early  as  twelve  days  after  birth—— 
BramwelP  records  a  ease  in  which  an  attack  of  acute  anterior  polio — 
myelitis  apjjears  to  have  developed  when  the  child  was  three  weeks  old-- 
The  [uitieut,  however,  was  nut  seen  until  she  was  twenty-eight  years  uf  age^. 

'  Dui«wi*ea  of  the  Nervous  System ,  p-  254. 

*  Gowers  (op.  ctt.»  p.  2-S4)  does  not  believe  thist  *nd  says  that  there  is  no  valid  e^ideDO^ 
of  the  intra-uii'rine  development  of  the  panily^ia. 
PhihwIelphiH  Medk-al  News,  July  12,  1890. 
i^tudira  in  Clinical  MtHVicine,  vol  i.  Ko.  I,  p»  11. 
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iMit]  the  evidence  of  the  age  at  wliich  the  attack  be^n  depcntlfKl  on  her 
fcav'ing  reraemlx»red  that  she  heani  an  aunt  say  that  the  paralysis  cMx*urred 
*C   the  age  of  three  wet*ks» 

^B  Of  three  hundred  and  fifty  cuses  whieh  I  have  clas^ifit^  from  my  own 
Ptpte-books  and  thost*  of  the  Phihidelpliia  Infirmary  for  Nervous  Diw'iises, 
'Bii^  age  of  tlic  patient  at  the  ou:?et  of  the  attack  m  noteil  in  three  liiiiidred 
^**cl  thirty-five  eases.     Of  these,  fifty-six  cases  ocxnirred  under  one  year:  one 

tk^tient  woi^  but  six  weeks  of  age  when  attaekt^l,  two  were  three  months  old, 
Mr  were  four  montlis^  two  were  five  months,  eleven  were  six  inontlis,  and 
^i^irty-two  were  l)etween  six  months  and  one  year.  Betwwn  one  qimI  two 
^^^TB  of  age  one  hundrt^l  and  thirty-four  of  the  patients  were  attaeked, 
^^^^tiween  two  and  thive  yeai^  theiH?  were  seventy-seven  casi\s,  between  three 
^licj  four  years  tliirty-eiglit  eases,  between  four  and  i\ve  yeai^s  twelve  eases, 
^JtBci  between  five  and  eleven  years  but  eighteen  eases.  Two  hunibrd  and 
■ '*>»^V-seven  of  the  three  hinidred  and  thirtv-five  ca.«es  oniirred  (ind<  r  three 
^^mmr^  and  tlie  avera^^e  age  of  the  attack  in  two  hundred  and  forty-four  cases 
Ls  two  yeans,  one  month,  and  two  and  one-fifth  days. 

^\ibU  Bhowing  th€  A^  at  the  Time  of  the  Attack  i»  Timt  Hiiiuircd  mid  For/t/-/bwr  Gu»e$* 
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Avprnge,  2  jenn,  I  month,  2.21  days. 

It  is  stated  by  some  writers  that  boys  are  more  fre<^uently  attaekc^l  than 

§^*^K  hut  from  my  own  t^ses  it  does  not  a[)pear  that  the  difference  is  eon- 

^pinious.     Of  three  hundred  and  fiirty-live  of  the  cases  to  which  1  refer 

^U)ve,  one  hnnditfl  nod  eighty-fotu^  were  lx)ys,  and  one  hundred  and  sixty- 

p€»ni»  ^erc  gii^Is.      In  adult*s,  however^  the  disease  is  prolmbly  more  fiMnpient 

^^  tiiales  than  in  females. 

The  hereditary  iufluenw  is  not  great :  ociusionally  two  cases  are  met 
L^^'tli  in  the  same  family,  but  this  is  rare.     In  the  cam's  which  I  have  ex- 
B^'^iiied  there  were  three  instances  in  which  a  brother  and  a  sister  suflered 
^■niki  the  disease,  and  in  one  case  a  (*onsin  also  Imd  anterior  poliomyelitis. 
^^"      In  one  of  the   instances  lu  which   a  brother  and  a  sister  were  both 
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attacked,  we  are  reminded  of  the  epidemic  reported  by  Cordier,  of 
I  shall  give  an  account  later.     The  cases  were  as  follows  : 

Ralph  S.,  aged  three  and  a  half  years,  and  his  sister,  two  years  older,  were 
until  July,  1886.  The  girl  was  taken  sick  on  July  2,  with  fever  and  pain  all  ovei 
temperature  was  102°  F.  After  three  or  four  days  she  got  up,  but  was  lame  and 
stiffly  and  with  a  limp  for  a  few  days,  after  which  she  recovered  fully.  The  boy  wi 
down  two  or  three  days  later,  with  fever  and  general  soreness.  He  cried  with  the 
his  limbs.  He  lay  on  a  lounge  for  three  or  four  days,  and  when  he  got  up  he  co 
walk  or  stand.  Both  legs  were  equally  affected  at  first,  but  in  a  few  days  the  ri 
began  to  improve  and  soon  recovered  entirely.  When  I  examined  him,  ten  montl 
the  attack,  he  was  able  to  walk  well  with  the  aid  of  an  apparatus  on  the  left  leg.  E 
make  every  movement  with  his  leg,  but  it  was  weak  and  greatly  atrophied.  Tl 
thigh  measured  ten  and  a  half  inches,  while  the  left  was  but  eight  and  a  half  incbe 
muscles  of  both  legs  responded  to  the  slowly-interrupted  famdic  current,  but  in  th 
required  a  stronger  current 

In  many  of  the  eases  there  was  a  history  of  nervous  disease 
family ;  in  two  instances  a  sister  had  chorea.    Duchenne  reports  an  in 
of  twin  brothers  who  were  simultaneously  attacked  with  poliomyelitis 
rior  after  an  attack  of  measles,  and  Seeligmiiller  reported  three  broth 
the  same  family  who  were  affected  with  infantile  paralysis. 

The  season  of  the  year  is  a  most  conspicuous  factor  in  the  causati 
this  disease  in  children, — a  fact  to  which  I  called  attention  some  yean 

Of  the  three  hundred  and  fifty  cases  above  quoted,  in  two  hundre 
seventy  the  season  in  which  the  attack  took  place  was  recorded :  of 
there  were  two  hundred  and  thirteen,  or  78.8  per  cent.,  attacked  in  tl 
months  of  the  year, — that  is,  from  May  to  September,  inclusive : 

Spring,       27  cases, — viz.,  Mai-ch 9  cases. 

April 4     " 

May      10     " 

Month  not  stated  .   .        4    " 

Summer,  174      "  "     June 27     " 

July 52     " 

August 65     " 

Month  not  stated  .    .  30     " 

Autumn,   59      "  "     September 29     " 

October 25     " 

November 4     ♦* 

3Ionth  not  stated  .    .        1  case. 

Winter,      10      "  "     December 3  cases. 

January 4     '* 

February 3     " 

Total 270  cases. 

The  accompanying  diagram  exhibits  the  relation  between  the  tei 
ture  and  the  onset  of  the  attack  of  poliomyelitis  in  children.  I  hav 
enabled,  through  the  courtesy  of  the  Chief  Signal  Officer  at  Washing 
give  a  table  of  the  mean  maximum  temperature,  the  relative  humidit 

'  American  Journal  of  the  Medical  Sciences,  April,  1876. 
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■SiTie  fictnnl  barometno  pressures  at  Philudclpliia  eovpring  the  pcricMl  of  tinie          ^H 
■puce  accurate  rc^cords  have  hceu  kept  at  the  Signal  Office.     There  will  also          ^H 
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^^^^          1,  McAU  miulmum  temperature  tor  sixteen  years^  l^i  to  189(>;  2.  dlagn 
^^^H    inotith  cif  ous&t  of  two  bundrec]  and  thirty  the  ca^cs  of  poliumyelUffl,  IB? 
^^^f    iCtuKl  arctnge  tnirometrlc  prcsstire  for  seventeen  years,  ls73  to  1^9(l ;  4,  aven 
V          hiimftlUy  for  nineteen  years,  1871  La  IbDO;  5,  mean  daily  range  of  thcnnom 
B           jrcari,  IS7(1  to  1885,  inclusive. 

W^  found  a  curve  giving  the  mean  thermometer — that  is,  the 
7^>lge  of  tem|K  ratuiv — for  ten  years.     This  has  Ijeen  taken  fi 
^  a  pai)er  by  Dv,  Morris  J.  Lewis  im  **The  Seasonal  Relati 
»»Kj  Rheumatism.*^*     Mv  friend  lh\  H.  \\\  Cattell  has  I 

to  18UQ;  a,                       ^H 
ige  relative                         ^^H 
eter  for                                ^^H 

average  daily         ^H 
^om  a  diagram          ^H 
ons  of  Cliorea          ^H 
:iudly  assisted          ^H 

L  ■"•""        1 

I 


i 


me  in  prejtaring  these  tables,  iis  well  a^  the  other  statistical  work  in  liiis 
pai>er. 

On  examining  the  diagram,  it  will  be  seen  at  a  glance  that  th«*  c^asrs  of 
infantile  \rdhy  intTeii,st*  in  nninlxT  as  the  tem|KM"atnre  rises.     The  highest 
puint  readietl  by  the  therniumeter  was  in  July,  in  which  mouth  the  inaxi* 
numi  tem|K*rature  was  84.6°  F.     The  maximum  number  of  eases  ix<rijri  in 
Angu??t,  vvlien  the  temperature  was  but  litth^  lower  than  in  July.     The 
garter  nun)ljer  of  cases  in  August  may  |j«  exphiimd  in  tw^o  ways, — first, 
because  the  intense  heat  of  July  has  prr^strattHl  the  ehiklren  U)  5Uc4j  an 
extent  that  they  more  readily  sut?eumb  to  the  sjiells  of  heat  which  fuHow; 
and,  secondly,  iu  August  tlie  relative  humidity  is  greater  than  in  July,  llie 
figures  being  72.1  and  fj8Ji   respectively.     By  the  mt»an   relative  hiiniidity 
iti  meant  the  mean  pcrcenki{fe^  and  not  the  mean  netunl  amount^  of  rnotstiir 
which  can:  Ix*  held  in  solution  at  the  mean  tcm[>eraUire  of  each   month,- 
the  amount  ix-presentiug  comjilete  saturation  Ixnng  indicated  by  100.     Thi 
degree  of  humidity  does  not  show  any  influence  on  the  number  of  > 
infautilc  pimlysis  unless  associatc^l  \vith  heat.     For  example,  the  r**Lntr\'^- 
hnmidity  is  liighe^t  in  the  month  of  January,  when  the  mnnber  u^  ca.^^  "'^Sj 
at  a  minimum.     Nor  does  the  range  of  temjx^niturc  apj^ear  to  have  oi^^^ 
l^earing  *)U  tlie  disease.     The  greatest  daily  range  Mas  in  May,  in  whicr::^^!^ 
mouth  the  number  of  eases  was  a>mpamtively  small. 

Gnwers  states  that  of  his  eases  two-thiixls  were  attacked  between  Jti^iE^c- 
and  Sei>teml)er,  The  same  fact  has  lieen  noted  in  poliomyelitis  in  adul  ^^fcjE»« 
Barlow  ^  luis  also  made  the  observation  that  a  large  proportion  of  cases  ^of 
this  <list^se  oanu-  in  tlic  sunimer. 

The  influence  of  heat  is  strikingly  shown  in  a  case  reported  by  Dt^^«« 
Duckworth  :* 

A  child  twf>  and  n  half  ypATs  of  asjc^  after  exposure  to  j^reftt  heat  on  a  »t 
ing:,  becAine  pamlyxod  in  all  four  limbs,  but  the  piimlysU  wmb  »ul»«?<|uently  • 
lower  exlremitios.     With  tho  onset  of  the  pttnilysis  the  patient  becjuiie  d^-lirioiu  Hdd  i 
fered  from  anjesthc^sift  nnd  temporary  paralvMs  of  the  sphincters.     T\w  ptinilytiMl  itm6» 
wa*^t»'tl  rapidly  and  lo-^t  furadic  contnictility.     Treatment  wa*  bf'iyuti  by  fkrudii^tioii 
month  fmrn  th^  beiiinnitii^  of  the  uttack,  and  recovery  was  coraplel»  Uir«e  numtli*  1 

(hie  of  my  cases  was  attacked  after  long  exposure  to  the  sun  : 

Mu^gie  O'D*  WHA  well  until  nint?  yours  at  ai^e*     In  Aui^ust,  187B,  *h#*  wa»  r»n* 
expoflkxl  very  mdeh  to  the  lun.    That  nij^ht  uh'j  wji*  taken  i^ick.    She  had  no  delinutn, 
l>ut  A\]^\\i  lieaditt'he.     On  the  fifth  day  it  ww*  found  tliai  there  was  general  \im»  of  jm^ 
Tlien*  Wiis  u*>  loas  of  geni*alion,  and  no  trouble  with  the  bladder  or  lH»wel».     In  f-'Or  w« 
she  \^^m  to  move  the  arms,  and  in  aix  weeks  she  be^an  t4>  uae  the  Ifft  leg.     When  tm  •»    *^ 
the  a^e  f»f  eleven,  the  rit::ht  leg  was  atrophied,  the  thiirh  being  two  inch«»  *tn»tti*r  tkiifa^     *^ 
left,  and  the  calf  one  and  three-eiji^hths  inche.^  smaller  than  it^  fellow.    Tbe  kmsi!    "^^ 
contn)ct<>d,  and  there  waa  Alight  pes  equinus. 

Exjiosure  to  cold  and  ehilling  of  the  boiiy  undoubtedly  have  a  niark^ 


*  Eef^re^flve  Paralysis,  William  H.  Burlow,  M.D.,  ManL-he»teT,  1S78. 
■  Lancet,  1877* 
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infltjeoee  ujjon  the  pnKliietiim  of  these  cases.  In  several  of  my  patients  it 
was  fitatcd  that  the  cliild  had  lx*en  sitting  on  a  stone  step  prior  to  the  attack, 
or  tiiat  it  hajd  become  chilled  after  uverheatiiig.  Gowers  has  met  witJi  two 
CBaes  in  which  the  di.sea.8e  followed  sitting  on  damp  giuss. 

An  interesting  example  of  the  infiuenee  of  hot  wi?ather  in  the  t^iisation 
of  tiiis  dtsea,se  is  an  i'pklemlc  of  iofiiutile  paralysis  whieh  is  imported  by 
Oordier.*     This  author  saw  thirteen  eases  of  the  disease  daring  the  months 

t  June  and  July,  1885,  iu  one  locality  of  a  distriet  eontaining  from  four- 
u  hundred  to  htleen  hundretl  inhabitants.  The  age  of  the  patients  was 
fi^iiu  one  to  thirty  months,  bf»ys  and  girls  lx*ing  attacked  in  about  equal 
^ umbers  and  with  i-cpial  severity.  Ahiiost  all  of  tliem  were  in  g(x>d  health 
vious  tu  their  atuurk  by  this  dis4'as<%  to  whieh  four  sut^^-umbed  on  the 
rd  day.  Tliose  who  survived  shownl  definite  and  ehai'acteristie  lesions 
*^  the  afleetioD.  In  alnif)st  every  ease  the  health  of  the  child  was  good 
^*<?ft>ti?  the  onset,  whteli  was  without  }>!"emot]itory  symptoms. 

The  tever  was  variable  iu  intensity,  the  extent  of  it  being  apparently 
STCfcveraed  by  the  gravity  of  the  disease  or  the  extent  of  the  lesions  in  the 
"^^rMl.  Ctmvulsious  rx'curnxl  in  about  one-half  of  the  castas;  profuse  sweat- 
*^l^  was  also  observed,  and  was  present  in  all  except  the  four  fatal  eases, 
t*lie  paralysis  was  present  in  several  cases  after  the  second  or  third  day, 
^t  licT  in  the  lower  extremities  alone  or  in  all  four  extremities  at  the  same 
le. 

In  some  cases  the  neck-mnselcs  were  so  paralyzed  as  not  to  be  able  to 
in  the  weight  of  the  head  ;  in  other  eases  the  extent  of  the  paralysis 
1  so  great  that  the  children  were  nnable  to  nui^se  or  to  ery.  In  these 
i'vre  castas  the  lesions  were  n<jt  limited  to  the  cord,  but  extended  to  the 
^^vilb,  the  gray  nuclei  of  the  ventricles  being  prolmhly  involved  iu  fatal 
^^►3«aL  In  the  four  fatal  cases  death  came  at  the  end  of  the  tliinl  flay,  the 
[^Wfctiepts  being  the  y<iuug<'st  of  ttie  scries.  In  those  whicli  ivcoverod, 
pivaralyiais  did  not  disap|>ear  with  equal  rapidity  in  all  :  iu  some  there  were 
i'Kwiprovemeut  and  gradual  disapjx'a ranee  of  the  |mnilysis,  which  finally  re- 
Lainetl  fixed  in  a  single  muscle  or  group  of  muscles,  while  in  other  cases 
trophy  and  deformities  i-emaiued. 

Th«*  author's  opinion  iu  rcganl  to  these  eases  is  that  they  constituted  an 

^wkniie  identi^*al  with  epidemics  of  diseases  whose  infections  eliaracter  is 

r<fll  rcrtignized.     In  reganl  to  the  infective  agent  in  this  disease,  it  is  Ix*- 

t'vwl  tliat  it  did  not  enter  the  organism  with  the  fiiod  or  drink,  nor  by 

Illation,  but  with  the  air  that  was  inspired,     Thf^  pro|»agation  of  tlie 

Bi  M'as  traced  fmm  one  patient  to  another  atM^onling  to  tlic  dati^  of  iu- 

asioii  and  the  rt^lations  which  were  sustained  between  the  diftei'ent  fami- 

[Iw^  that  suffered.     The  contsigions  character  uf  the  dis^^ase  was  l>elieved  by 

'  t'ufdier  to  have  been  demoDstrated  liy  the  fact  that  one  child  was  attackwl 

tlurty-six  hours  after  a  visit  to  another  who  was  already  suffering  from  the 
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disease.     Id  two  other  cases  a  boy  and  \m  sister  were  exposed,  and  tbe  fiM 
evidences  of  tlie  disease  were  apparent  only  eight  or  ten  hoiirii  afWrwardiL 

While  these  eases  are  very  intei\*stm|^,  the  tacts  are  not  stn>ng  eDoa^ 
to  warrant  us  in  actN?})ting  the  aiithor^a  theorj'  as  to  the  infectiotis  chauw^ter  - 
of  the  aff'ci^:tiQu :  moreover,  he  does  not  report  any  post-mortem  app 
anees. 

The  symptoms  in  tliis  eiiidemie  differ  considerably  in  charaeter  fnn 
those  of  the  usual  form  of  auteriur  jMiliomvelitis.     The  fnH|Uen<^'  of  e«>uvul 
sioiis  and  the  fiitality  are  uinisual  in  this  disease,    The^*  facts  do  not  himii-rj 
us  from  accepting  the  opinion  that  tliese  were  cased  of  jtohimiyeliti^  for 
is  well  known  that  in  all  epidemics  the  oidinary  types  of  diseose 
being  more  severe  and  more  fatal. 

Not  mifrequently  over-exercise  in  a  young  child  tias  preceded  an  attac^;^.^ 
of  poliomyelitis.     In  several  cases  which  have  come  under  my  notice  the 
has  Ik'cu  a  lustory  of  a  long  walk,  after  which  the  cliihl  seemed  ran* 
fatigual  and  within  tsventy-four  liours  was  attacketl  with  this  distttst*.    T^*-^' 
following  case  was  attacked  after  over-exertion  : 


Mm  J.  S.,  Aged  seventeen,  an  only  child,  has  always  had  good  health  up  in  th^  ] 
trouble.  Dunnq;  tb*?  whole  surnmrT  sh*?  was  at  the  sea-shom.*,  and  Uwk  a  ifiral  d«il  of  «*^* 
eiXM!*t  in  wrtlkins:,  buthlng,  and  dundng.  In  the  lattc>r  part  of  August  the  wmt  up  to  x  li«? 
mounlJilns,  and  soon  after  getting  there,  one  evening  afler  a  day  of  iinuMta)  fatigue,  ^U« 
had  s^jme  fever  which  eontinuwl  during  the  night.  The  nt'Xt  rooming  *hv  got  up,  %*cit 
found  »he  was  scarcely  able  to  walk;  would  have  fallen  had  fihe  not  had  aMiAtatii^t  i 
was  hnlpiHl  hark  into  bed.  Her  legs  felt  a  little  numb.  The  b>**  of  jM»wer  wa«  m*l  c«« 
pleto  at  lirst,  but  in  two  or  three  davi*  there  wa*  paraly*i«  of  both  lower  «^xtreniit4« 
the  arriia  l)egHn  to  gft  svtmk^ — first  Ihi*  b*ft,  then  the  right;  and  at  thi*  time  ihtn*  wat  c 
sidenible  pain  in  the  riffht  arm.  Th(»  right  arm  wa»  never  eonipletel)'  pamly?^.  For  0«i^ 
day  tbe  [om  of  p<iwer  in  this  arm  was  considerable,  but  it  »ooa  reuoTef^d.  WImtb  I  •^^ 
h*'r,  8(  pti-mlier  *iO,  h  littb*  over  three  w**ek*  afler  ihu  an»iet  of  the  att«ck,  there  wai  oorop*-*^** 
losa  of  power  in  b  »lh  Ifg^  from  thp  bip*-  down,  f^ensatitm  was  unaflected;  knefwjrpk 
absent  in  bt>th  le^;  there  was  no  pbintar  n'flex  and  no  alxb>mtniil  reflex,  hut  xhv  ippig 
reflex  was  prt»ent.  The  right  arm  wa^  unaffected,  as  was  the  leit  artn  cicept  tb#  i 
muscles^  wbirh  were  purulyxt*<l  and  t^he  wa^  unabk'  t"  lift  the  ann.  Already  coti»li 
atrophy  had  tnkcn  plawt  mid  the*  muscle-^  did  nt>t  rtsjKind  to  a  ftpong  famdic  enmai  ^^^*** 
spoiided  but  feebly  to  the  galvanic  current. 

In  a  sjrmt  many  cases  which  are  brought  to  a  physician,  the  frii^tidfi  ^^^^ 
incline<l  to  trace  the  troiibli^  to  a  fall;  but  in   niot^t  ni  ;',     '       r^m^"^* 

between  tlic  full  and  tlic  <uLs<?t  of  the  attaf*k  is  h*  great  i  >      m^** 

relatiiui  iM'tueen  the  injnry  and  the  disease.  OtK'asicmally  the  altar*k  d-^-'*^ 
fiillow  a  lall  so  closely  that  there  are  grounds  ft>r  l>cliev*ing  that  the  inJL:»  *^ 
was  its  (^mst\  In  two  of  my  cases  the  paralysis  came  on  tJie  day  at^^*^""^ 
a  lidl,  and  in  three  cases  two  days  later.  In  one  case  the  child  had  a  #3»'' 
in  which  the  clavicle  was  broken,  and  the  attack  of  polfoniyelitJd  tai.^^*^ 
on  three  %veeks  afterwards ;  in  another  case  I  lie  child  fell  not  of  bed,  ^*^ 
within  a  few  days  afterwartls  the  jmralytic  symptoms  were  obeerved. 

From  the  fact  that  the  di34^ase  occurs  most  frequently  dnrin^  the  te€^^ 
ing-pcrio^J,  it  seems  likely  that  there  is  some  in6ueQoe  prodaocd  by  deiiO* 
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»  -  While  we  do  not  believe  tliat  myelitis  ran  l)e  raiised  by  dentition, 
BtiH  while  teething  tlte  nervous  system  is  particularly  susceptible  to  impres- 
•^oYiBS  of  all  kinds,  and  it  is  well  knowo  how  frequently  reflex  convulsions 
and  other  disturbances  occur  at  this  time.  The  pericxl  of  second  dentition 
is   in<^)t  siK^ciully  liable  to  the  onset  of  tliis  aifet^tion, 

Xiong:-eontinued  ill  health  seeras  to  have  little  influenee  on  the  production 

of*    "tlie  disease.     Most  of  the  children  are  in  excellent  health  at  the  time 

of   5fc  onset,  but  a  numljer  may  have  lK?en  suffering  from  summer  complaint. 

Oc«5»sionally  \t  fiillows  eonvaleseenee  from  some  acute  disease,^ — for  instance, 

an^    of  the  exanthems. 

Of  the  three  hnndrHl  and  fifty  eases  alxive  referred  to,  in  twenty-eight 
tlio    attack  oceun-ed  duriug  txnivalescenee  from  some  acute  disease. 

-Among  the  diseases  noted  are  meai?leS|  seven  cases;  rheumatism,  one 
€a»c*  ;  scarlet  fever,  four  csises ;  whofipin^-eough,  two ;  cholera  infantum, 
twelve;  and  pneumonia*  one  case. 

Climate  exerts  little  or  no  influence  on  the  production  of  the  disf-ase, 
and  as  many  cases  occur  in  the  country  as  in  the  city  in  proportion  to  the 
popidation.     The  colored  race  is  not  as  exempt  from  this  disease  as  it  is 

tfrom  chorea. 
Symptoms  of  the  Acute  Form. — As  a  rtdc,  the  patient,  wlio  has  lieen 
in    g:ood  heahh,  is  seized  with  fpver  and  vomiting  and  sometimes  dian-h<^ea. 
He  is  restless  and  fretful,  and  cries  when  moved  or  handlwl  as  if  there  were 
backache  and  hyperaesthesia  of  the  surface.     After  a  few  hours,  quite  often 
on  the  morn  lug  following  the  beginning  of  the  attack,  the  child  is  found 
to  i.K'  i>aralyzed  in  one  or  more  limbs.     The  fevev  and  general  disturbanee 
last  for  three  or  f*»ur  days,     A  few  days  after  the  subsidence  of  the  fever 
aofl  goneral  soreness,  one  or  more  of  the  paralyzcil  b'nibs  begin  to  improve. 
^^    both  legs  and  arms  have  been  jmmlyzed  at  tlie  onset,  tlie  arn^s  are  the 
«rst:  to  recover.     By  the  end  of  the  second  week  one  or  both  arms  can  be 
WsecJ  fairly  wclL     Then  imprc^vcment  begins  in   tlie  legs.     Some  of  the 
muscJes  regain  power,  while  otiicrs  remain  ^tationani'.     After  tlie  fourth 
We^lc  the  progress  is  slow,  and  it  cian  generally  l>e  dctermiuetl  now  which 
*^Useles  are  doome<l  to  be  permanently  jjalsietl.     There  is  m*  loss  of  sensa- 
^*^ri,  and    tlie   bladder   Is   unaffected.     Soon  the  paraly/^cnl   limbs  begin  to 
atropliy,  the  muscles  shrink,  and  the  skin  and  sulx*utaneous  cellular  tissue 
^*^<X5nie  adliereut.     The  surface  looks  blue  and  mottled,  and  tlie  temperature 
^  lowered.     No  bed-sores  mx-ur,  however.     If  an  eleetriml  examination  is 
'^^^ide,  it  is  found  that  after  a  few  days  there  is  no  response  to  the  farad ic 
^'iitient,  but  the  muscles  still  contract  to  the  gaK^auic  current,     Tlie  muscles 
'■^    not  become  contmcttHi,  as  is  seen  in  cerebral   ]>aralysis,  but  deformities 
*^^  the  feet  occur  from  shortening  of  the  paralyzed  mnst^les,  owing  to  the 
r*^*eitian  in  which  the  foot  hangs,  or  from  overaction  of  tlie  opjwneut  muscles, 
^K  The  extent  of  the  paralysis  varies,  but  it  is  seldom  that  all  the  muscles 

^H     ^^    Ixith  legs  remain  c*:)mpletely  powerless.     In   some  eases  only  certain 
^^^K^^ijjs  of  muscles  in  one  or  both  limits  remain  paralyzed^  and  the  jmtient 
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theti  soon  1>e^ins  to  walk  with  support.  Tiie  fol lowing  case  illustrates  tbtf 
ft^itures  (if  a  tvpical  case  of  the  acute  form  of  this  disease : 

Josfpli  U,  L.^  aged  fuur  yerti-s,  was  seen  by  me  November  18,  1874.  He  u  an  onlSf 
child,  Tht*  futh*?r  died  of  kiditey-diseuso,  but  the  mother  is  liring  and  healthy.  He  is 
robust,  hralthy-bw>kina^  boy,  with  li^ht  hnir,  blue  eyes,  and  sound  teeth.  Wm  wttlkins:! 
when  til\een  nionthj>  old,  and  was  in  good  heiitth^  except  that  he  was  teething.  One  dmy  El 
July  he  wa^  i^eized  with  vomiting  and  feviTj  which  la^^ted  three  or  ft*urday9;  at  the  eni 
of  ihut  time  he  wn*  found  to  be  eomplftely  puraly/<rd  in  l>t>th  ley^^.  He  had  no  cf>nvuUiaiK« 
nnd  there  wns  no  I«;>&iS  of  p^wer  in  the  bladder  or  i-eclum.  DuriiiEj  Iht?  time  that  the  fev^ 
lasted  he  m  emed  t**  be  uncon!k!ioii4^  but  serearaed  when  lif\*xl  or  handlecf.  In  two  wee  -^ 
thi?  rii^ht  le;j  rt*i^ained  entire  strength,  but  the  left  did  not  improve,  and  for  a  month  he  w% 
weak  and  feeble. 

Freitetd  State. — There  is  no  difference  in  the  length  of  the  legR»  but  the  left  foot  if  onc2 
quarter  inch  shorter  than  the  right.  The  ri^ht  let;  is  stnmi;  and  well  devclnpe*!,  but  t-Jl 
left  k  small,  flabby,  and  cold.  There  is  abgidute  bugs  of  p<.>wer  in  all  the  muscles  from  L^ 
hip  dtjwn,  except  in  the  flexors  of  the  leg^,  in  which  thei-e  is  ^lijtrht  movement.  He  c^ 
wulk  without  fts^i.'^Uuice,  but  the  Icl^  ii*  dimply  swunfj  Br<iund,  nnd  when  he  bears  any  wei^^ 
upon  it  there  is  threat  recurvution  of  the  knee.  The  left  thigh  i»  eight  and  a  hiiif  incho  i 
circumferenc<\  the  Hght  ten  inehe?;;  the  left  cjilf  is  six  and  ttiJ-eeH|uarter  luehea  in  circu  J 
ferenee,  the  rii^ht  eii^ht  iiicl>^.  The  teinpeniture  of  the  kft  «^ole  is  «?9*  F.,  of  the  right  T^"^ 
of  the  left  cfilf  74*=*,  of  the  right  84°.  Tbt^e  temperwtures  were  taken  in  a  n*om  where  M 
thermometer  <itood  at  7(P  F,  The  muscles  of  the  left  leg  do  not  respond  to  a  ttrv^ 
fitradic  curri?nt,  but  a  fifty -cell  galvanic  currt^nt  pmdttoes  gotxl  ct>ntraction. 

Symptoms  of  the  Subacute  or  Chronic  Form. —  In  this  vari*^^ 

the*  diihl  lia;^  little  icver  hf  nmi^tittitioiinl  dtHtnrliaiicc*,  ami  the  oii??^t  of  tr:: 
jmralysis  is  gradual.  The  ktsA  of  |xnvcr  shows  itself  as  a  weakness  in  cn* 
Icg^  tlie  ehiltl  limping  fur  a  few  <!nys  ami  getting  wors**'  by  dt^rees.  In3 
wet*k  or  longer  the  jiaresis  extends  to  the  oilier  leg,  and  in  tlie  eonnse  of^ 
few  days  more  both  legs  are  more  or  less  cH>nipletely  paralyzed.  AfleflM 
stationary  {>eriwl  4>f  a  few  wec*ks  regression  takes  plaee,  as  it  does  iii  t:3 
acute  form,  some  of  tlie  muscles  recovering  power  completely,  while  oth^ 
remain  palsied. 

Gowers*  eonsidem  the  snliacnte  form  very  rai'e  in  childi'cn,  and  stm$ 
that  in  it  there  is  no  regrcssiiui,  hut  a  steady  pnigression,  of  the  immlyj^ 
He  is  eeitainly  mistaken  in  this,  for  cases  aix^  met  with  in  whicli  t  lie  re 
a  history  of  gradual  onset  of  the  paralysis  follow^c^  by  return  of  iK)wer. 

For  example,  a  Ixiy  whom  I  ?aw  at  the  Intirmar}^  for  Nervou>  Di^-eascs  was  well  t^ 
active  until  the  age  of  two  ymvn.  In  Jnly,  1874.  it  was  n'^ticed  thrit  he  wa^  lame  in 
right  leg,  then  he  became  we»ik  in  both  leg?,  and  later  both  arms  and  the  trunk  becam*:^ 
feeble  thitt  he  enuld  not  &it  up,  Thi^  condition  came  about  in  four  wn^okg.  During  ^ 
time  he  hsvl  a  little  diarrhoea,  but  no  fever  was  cjbserv+>d.  At  the  end  of  eight  or  vmt 
weeks  he  bfid  completely  lost  ^wwer  in  the  legs,  but  not  wholly  in  ihe  arnu.  About  ^ 
month!!  lat<T  he  t>*^gan  l«"  rpgaiu  pr>\ver  in  the  legs.  When  i^een  in  March,  1875,  el  ^ 
months  after  the  attack,  the  left  leg  htid  regained  all  the  movements,  but  it  could  not 
suppjrt  the  weight  <>f  the  body.  The  Hght  leg  was  powerl^A,  but  the  focjt  could  be  fe^ai 
flexed  and  extended. 

Erb'  reports  a  case  somewhat  of  this  khid : 


^  Diseasea  of  the  Nervous  System,  p.  278. 
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A  girl  o(  HK  began  to  hnvr>  psn-alysis  af  the  riifht  Ipt; ;  it  cnme  on  pfr»duiilly  in  July, 
Ali<S  in  two  weeks  it  had  extHntit-d  to  tbu  loft  HmjI.  In  Aui^ti^l  there  wui,  t-uusjiluh*  innktr 
pffc-ara^lysis^  withuut  any  dkturbinc*?  of  (^cmsibility.  After  a  eours**  oC  vl.vtnvixl  trentinLml, 
po^^w^erof  matit>tt  \*e^n  m  thv  pM^onei  mu^elea  ih  Nuvenikir,  tmd  by  Janunry  the  child 
wi*^*    abk)  to  walk  and  the  electricnl  reaclimis  were  normjiL 


M 


Symptoms  in  Detail. — There  are  seldora  any  prodromes,     Sr>metime8 

c^liild  shows  a  <li.sinenua*:iuii  to  walk  or  to  stand  for  seveml  days  before  an 

^^^ack,  or  he  imiy  have  licen  merely  **  droopy**  and  iiiacth^e  for  a  few  days* 

;|jatient  of  Seeligmidler^s  fiuHenHl  from  intermitteot  muscular  eontraetious 

six  mouths  before  the  onset  of  the  inamlysie. 

The  dis*-ase  may  be  dividc^l  into  four  stages: 

1.  The  initial  stage,  in  which  the  paralysis  is  Jiiereasing.     This  may 
from  a  few  hoors,  in  the  acute  form,  to  some  weeks^  in  the  subacute 

va.T*iety-     Oocasioually  there  Is  no  initial  stage,  the  paralysis  coming  on 
aL»i-uptly^ 

2.  A  stationary  period,  which  may  last  from  one  day  to  a  montli  or  even 
longer, 

3.  The  stage  of  regression,  which  is  the  characteristic  feature  of  the 
<lis€*ase.  During  this  time  the  paralysis  leaves  certain  parts,  but  other  parts 
retnaiu  powerltss.     This  stage  la-^ts  from  one  to  six  mouths. 

4.  The  chronic  stage,  in  t%hlch  the  musck^s  atropliy  and  undergo  fatty 
dogeaeration,  otmtractun^  take  place,  and  the  limb  ceases  to  grow,  and  be- 
comes cold  and  mottled  in  appearance.  Slight  aud  gradual  improvement 
takes  place  in  this  time  and  may  go  on  for  many  months,  but  usually  at  an 

,      aLi:»i<jijt  imperceptible  mte, 
^B  There  are  several  modes  of  invasion.     First,  the  attack  may  l>e  abso- 

^^  liitc^ly  sudden,  coming  on  witliout  wumiug  or  previous  sickness.     In  one 
I        oF    my  [)atients  the  child  was  at  play  and  there  was  a  sudden  loss  of  power 
I        in  tlie  legs. 
^^  The  following  cases  show  how  abrupt  the  onset  may  be : 

Ifiwb  S.^  ag^  two  yejira.  Tb<*  Yo\i!i*j;eHi  of  six  children,  the  others  being  hea!thy, 
W«?I|  until  ScpU'inlH^r,  1875,  at  tliirteen  months,  with  the  exception  of  un  attack  of  ^^iium- 
m^r  ciHuplnint*  ju^t  jm*vious.  tlnedtiy  while  phiying  on  the  floor  1il«  older  bn»!hep  noticed 
oifti  fall  over,  and  on  cxioniiiution  found  thut  there  waa  coniplete  loss  of  mu&culur  power 
m  tlie  leti  lei^  and  parliJil  hm  in  the  left  arm.  He  bo|tan  to  urn  the  arm  hi  a  w€^ek,  hut  it 
^**  1  month  befoi^e  he  €(mld  sit  alone  or  draw  up  the  leg.  On  the  day  of  the  attack  he 
"1m1  fever  aod  crierJ  when  handled,  Then^  was  no  retraction  of  the  head,  and  nu  Idiidder- 
t^ooble.  The  fever  ds-siipj^eiired  in  a  day  or  two,  but  the  soren^§  to  the  touch  hinted  for  ft 
*^*^pl«  of  wwks.  Wb**n  exufniyed  til  most  a  year  later  the  h'jj;  had  i  approved  hut  little. 
•''he  ghi<*f  \^y^^  (jf  |v»wer  wa>;  in  the  tiexnrs  of  the  fcMit. 

WiUiam  McC^  "i^cd  two  anil  a  quarter  years.  About  the  middle  of  Aui^uM,  1877i  on 
»  Very  liot  day,  h^^  hmi  l»een  playing  in  a  damp  yard.  That  eveniag  he  vomited  and  had 
ievf*r  Two  djiys  later,  while  miiniiig  alwmt,  his  mother  noticed  sudden  lo«s  of  pjwer.  The 
F'***tilr(iis  va^  general  and  complete.  For  two  weeks  he  was  unahle  to  sit  up.  Then  he  beiEran 
^*  ^se  his  arniA,  and  8*Jon  after  Ui  eit  up  and  to  U!?e  hi^  b-*ft  lejj.  On  examination  five  wei.*k» 
»Herthe  attack  the  rif^ht  leg  was  still  parody xt*d  ;  he  c«rnld  move  the  toes,  but  t-ould  move  no 
*>tb«r  mu*cle,  Then>  was  no  re^pf>nse  to  the  fanvdic  current,  but  twenty  eell;*  galvHide 
"^^f^at  gHve  good  re^jxin&e.     Twy  yenrs  later  there  was  power  to  swing  tlie  leg  from  the 


hm 


694  POLIOMYELITIS  ANTEBIOB. 

thigh.  There  was  Btill  total  loss  to  the  faradic  current,  and  the  reaction  of  degeneratics 
was  present  to  the  galvanic  current.  Twenty  cells  produced  contractions  AnClC^ 
KCIC. 

Walter  M.,  aged  seven.  When  four  years  old,  on  April  11,  after  walking  in  the  i 
from  nine  a.m.  until  two  p.m.,  he  came  home  walking  hadly  and  complaining  of  pain  in  t .. 
hack.  That  night  he  had  some  fever  and  delirium,  hut  no  convulsions.  Next  day  he  ( 
tinned  unwell.  Had  epistaxis  and  pain  in  the  left  hrow.  He  had  some  pain  and  soren»  i^i  j 
in  the  extremities.  One  day  later,  while  sitting  on  a  trunk,  at  nine  a.m.,  he  suddenly  ^Mfc^  f 
off,  and  was  found  paralyzed  in  all  his  limbs.  He  was  not  unconscious.  His  neck  v^v^i^^vn- 
stiff,  and  tenderness  on  movement  lasted  two  weeks.  In  one  week  the  arms  began  to  i  .^^^So 
prove,  and  in  three  weeks  he  could  use  the  left  1^.  When  seen  three  years  later  there  s^^s^^^mfu 
loss  of  power  in  the  extensors  of  the  right  foot  and  in  the  flexors  of  the  left. 

In  a  considerable  number  of  cases  the  child  is  found  to  be  paralyzed  in 

the  morning  after  a  quiet  night's  sleep.    In  the  majority  of  cases,  howev er, 

sickness  of  some  kind  precedes  the  attack  for  a  few  hours  or  days. 

In  two  hundred  and  fifty-four  of  my  cases  in  which  the  child's  conditS^^Son 
was  noted,  in  one  hundred  and  seventy-eight  the  attack  was  preceded  by 

indisposition  of  some  kind ;  in  forty  no  sickness  was  observed  immediat— ^"^^y 
before  the  attack ;  in  thirty-six  it  is  not  stated  whether  there  was  sickn^^ 
or  not.     In  one  hundred  and  thirty-two  of  the  cases  in  which  sickn^. 
was  observed  preceding  the  attack  the  most  conspicuous  symptoms  were^  ^ 

follows : 

Fever     67 

Fever  and  chills 5 

Fever  and  diarrhoea 8 

Fever  and  vomiting 21 

Fever  with  vomiting  and  diarrhoea .    .• 10 

Vomiting  alone 8 

Diarrhoea  alone 12 

Vomiting  and  diarrhoea 7 

Muscular  hypersesthesia 9 

Total 132 

In  two  cases  several  lumbricoids  were  passed  aft«r  the  administrati 
of  a  vermifuge  at  the  time  of  the  attack. 

The  length  of  time  between  the  discovery  of  the  paralysis  and   ti 
U'giimiug  of  the  general  constitutional  disturbance  varied  considerably 
the  two  hundred  and  fifty-four  cases  in  which  it  was  noted : 

Inmieiliately  afler 42 

One  day  after 40 

Two  days  after 16 

Thrtv  days  af^er 10 

Fiuir  dayji  after 8 

Fivo  days  after 2 

Six  days  after 2 

**S<'vemr' days  after 2 

Ono  Wivk  after 11 

Two  Nvit'ks  after 13 

Thixv  weeks  after     .    .    .    . 8 

Four  weeks  after 4 
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fitter 

nfler  ,,»....       

Two  to  seven  months  afl^r     ,,,,..., , 

Uoeertain, — that  ts,  often  U  wma  not  note<l  until  the  child  began  to  walk 

Before  Jiny  Kvmptoni*  » t 

Not  iijited 4' 


\ 


Total 


25. 


A&  to  tlie  charaetor  of  the  fever  prtvediug  these  attac^ks,  it  vai 
^s^tidiflitT.  Soinetiraes  it  is  VQty  slight;  utHjasiuiially  it  rises  several  d 
^M>ove  oormaL  In  a  patient  of  Ikirlow's  tlie  temiM?mture  was  104°, 
■^  no  rrlattou  between  the  intensity  of  the  fever  atid  the  degree  of  th 
S^squetit  paralysis,  as  iu  same  o(  the  most  eotnplete  ciises  of  paralyj: 
I^iriniary  fever  has  beea  very  sliglit.  ConvnlsiouB  ocenrnxl  daring  the 
#c*%*er  iu  but  a  small  projw^rtiou  of  my  eas<_*s.  Of  three  hundred  am 
<?!Ciees,  ID  one  humlred  and  ninety-four  there  were  m  eonvnlsious;  in 
oonvuUions  oociured ;  and  in  one  hundred  and  twenty-six  it  is  not 
ix&  the  notes  whether  eonvulsions  otx^nrrtHl  or  not. 

In  Seeligmuller*!^  C3v*f\s,  convulsions  oceurred  in  eleven  out  of 
s^rven  eases.    Duchcnne  n^purts  thirteen  out  of  seventy ;  Heine,  nine  < 
csighty-six. 

The  etjuvulsions  are  usually  slight,  but  occasionally  they  are  seve 
goueral.  Delirium  may  lolluw  the  eoiivulsion  for  a  time^  but  this  m  m 
^accept  in  older  children,  fl 

As  already   remarked,  the  time  wlireh  elapses  after  the  onsefl 
K^^^ral  symptoms   before  the   paralysis   has   Ijeen  ol>servcd  varies, 
cfiicatly  tlie  severity  of  the  symptoms  has  bet*n  so  great  that  the  | 
*>a»  been  unable  to  make  any  effort  to  move,  and  the  paralysis  ma} 
^^i«Iih1  for  some  time  before  the  parents  or  frienils  have  observeil  it. 
•^^Je,  when  tlie  jmtient  becomes  convales<x»nt  an<l  attempts  to  get  u 
™tiod  that  one  or  more  limbs  are  paralyzed*     In  the  most  extreme  fo 
I**>li<iinyelitis  the  jmtient  is  unable  to  move  hand  or  fix>t,  or  even  the 
^tnl  very  frequently  in   this  eouditiou  the  paralysis  is  overlooked  b 
^**^  inability  to  move  has  lieen  attril)ute*l  t<j  general  weakness. 

In  fifty-seven  of  my  iUroe  hundnd  and  fifty  eases  there  was  |>aralv 
*^«     four  limbs  at  the  onset,  and  in  twenty -two  t>f  these  there  was  pai 
the  trunk  and  neck  muscles  as  welL  m 


Of 


Some  writers  sjwak  as  if  at  the  very  onset  all  the  extremitiee 
^^^'ays  (>alsietl  and  rapid  regi-ession  touk  ]ilaee,  but  I  am  sure  tins  is  r 
^^***^.  The  paralysis  may  be  absfjkitely  mtmoplegic  fn»m  the  ouse 
^^^^^^kJ  even  a  single  group  of  musc*!t»s  only  may  be  paralyzed. 

In  a  jmtient  whom   I  had  the  opportunity  of  seeing  the  day  afi 
ck  Uiere  was  pamlysis  of  the  right  arm  alone.     The  ease  is  as  fol] 

^  Jefftmiah  D,  a^ced  one  year.     Was  s^etti  AutjUMt  9»  187 *L    Tliw  day  previom 

^^^-^  Tul  thai  he  could  not  usa  his  right  ann.     Thi-*  child  hiu\  been  sick  fur  some  da 
^  '^^^r,  and  wa*  nervous^  but  did  not  cry  when  he  wiis  moved.     Mo  hod 
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the  gums  uver  the  molur^  were  not  Bwollen  or  tender.     The  bowek  bad  been 
but  he  vomited  two  or  three  day*  before  the  pamlvsU  came  on. 

On  ezaminiition  be  wiis  fimnd  to  be  a  ht»iillhy,  weU-nourwhed  child-     Tb^ra 
»pinnl  tendemedis  or  g»?iieml  byperaeathesitt.     He  could  move  the  fitigt-n>  of  cbc  rigbt 
and  tiex  thu  wrist,  but  coulJ  nut  eiieiid  it,  nur  (xaild  be  move  the  rt«l  of  the  arm. 

The  exteiiboi^  of  the  wri-it  re-^ponded  U"  two  inches  ^et^ondury  induced  cuirent,  bt:^  ^ 
took  three  inches  tt>  caase  the  biceps  toeuntrnol,  and  the  deit*>id  und  triceps  did  iutt  n**!  .^^ 
at  hU  to  ihe  farutlic  curn*nt.  These  niu.sck'8  could  be  nmde  U}  contmct  by  tbitty  ofelb  ^■ 
vunic,  the  current  being  reversed. 

The  patient  wiia  under  treatment  and  observatinn  for  a  year.  On  SeptemlifT  7,  1  ^c 
the  following  note  was  made:  *' Slight  power  of  niovernent  exists  in  tb*^  tn-i-T-  >mt  i^^l, 
in  the  biceps.     The  £capular  muscles  are  wasted/' 

This  wtts  one  of  the  rare  casei  where  the  muscles  of  the  furearm  ♦'h.jiji*^  wmm 
upper  arm  is  paralyzed. 

The  most  frequent  form  is  where  Iwth  legs  only  are  paralyzpci  at    t  J^ 
onset.     In  the  ca?es  whif^h  I  have  tabulated  the  following  is  thedistnbuti^^| 
uf  tho  ]iaralysis  at  the  onset,  and  als(>  at  the  time  when  the  patient*  appli^^ 
for  treatuifot : 

Paets  Affected  ^t        Paets  Arrwcmt  "^rwmjM 


THE  0?««ET. 

Both  h^n  . 107 

Ki^btleg 6S 

Un  leg ,    ,    ,  62 

Letl  ami  and  left  1«^  (beniiplegic  furm)    .    .  14 

Right  arm  and  rij^ht  leg  (           **          )    .    .  12 

Left  ann  und  risrht  leg , 

Right  arm  and  left  leg 1 

Both  lega  and  right  arm 5 

Both  lega  and  left  arm 4 

Both  legs  and  one  arm  .   .    , 

Both  arms * 1 

Right  arm 5 

Left  arm 8 

Amis  and  lega 35 

A nns^  legs,  and  trunk    , 22 

NotalAtc<l    ..........  10 


92 


Total 


S50 


0 
12 


As  yet  we  liavo  not  had  sufficient  competent  observation  dtiriajBr 
hiitial  8tage  of  the  dist^ase  to  know  the  exact  chanu^ter  of  the  iiaralvF^i^  * 
tl)e  onnet.     But  few  ctmrn  have  been  re^-o^'-nijeod  by  the  attending  jjhysieJX^" 
at  tlie  Ix^ginning  ;  in  fact,  in  the  lai^e  niajonty  of  cases  the  physictan  b^ 
not  lieen  called  in  until  after  the  paralysis  was  observed  by  some  of  ^ 
family.      In  one  or  two  instances  which   have  come  under  mv  own  p^ 
s^Tvation^  in  which  there  was  a  [physician  in  attendance  during  the  ioittal 
sympttTOs,  the  pamlyais  waa  not  obeerved  until  after  the  febrile  synipUMO* 
had  subsidiJ. 

The  original  extent  of  the  pamlysis  does  not  by  any  meaoj^  rorrwpo'' 
to  the  extent  of  pantlysig  observed  later,  because  within  a  few  dav8  froo* 
the  ongct  recovery  takes  place  in  certain  of  the  affected  IlmbSj — ^regrttfioo, 
as  it  is  called. 


mot  tne  mtiscues  seem  always  to  esfa{>e  paralysis:  paraiysisi 

fif^     ficial   rau^'lt*  is   rare,  and   tbe  miis<-'lo«  of  I  lie  eyelialls,  ears,  and 

'^■t^'nx  always   escajie*  as  do  the   diaphi-agm  and  the  intercostal   innscles. 

T^tmis^    fact  explains  tlie  absence  of  any  inlei'lerence  with   rfspiratrun.     In 

^«^^     sdult  form  of  this  disease  facial   paralysis  is  sometimes  oliserved  ;    I 

t'^^^  met  with  it  in  ooe  mstance  iijy>*cli",  and  in  this  case  it  was  double, 

rm^ia  reports  a  similar  case, 

IThe  regression  of  the  orip^inal  paralysis  is  remarkable  and  very  inteiT^st- 
Id  a  few  instances  complete  re<'over>'  seems  to  take  place  in  all  llie 
cried  parts.  For  example,  in  the  so-ealled  temj^iorary  jiuralysis  of 
'^^^  ^^«^*  ne<ly  and  Frey  *  there  is  c*ompleto  motor  paralysis  of  all  the  mnsr^es 
*^^^*  t:  Le  trunk  and  extremities,  rolluwij  in  a  few  days  by  i^ijverv  and  no 
^■'  ■■•-ic  of  the  paralysis  remaining.  This  form  of  the  disease  is  %Try  rare, 
•^"•-^^  Kennetly  i-ejKtrtetl  st*veral  exani|)Ies  (^ominc;:  under  his  own  oliservati<*n. 
JBarlow  reports  tlie  ca.se  of  a  boy  who  at  the  age  of  five  months  was 
^^i^czled  ivith  universal  paralysis  but  recovered  entirely  except  in  tlie  extensor 
^'•^^^^^^ns  di^itorum  of  the  foot, 

-Altliough  thest*  exceptional  cases  do  occur,  it  is  far  more  eommoii  to  find 
***^*«fc-€:  the  regression  of  the  paralysis  is  only  partial. 

Laboixle*  has  recorded  a  t^se  in  which  there  wexe  do  fewer  than  tliree 
*!t^B.rate  attacks  in  tlie  same  eliiliL     There  was  complete  regression  after 
first  two  attacks,  but  after  the  tliird  the  |>ara lysis  was  |KTinanent. 
I  have  seen  a  eoiie  like  Labgrde's.     The  patient,  a  girl  of  eight,  had  an 
t^^^k  of  pamlysrs  atfecting  both  the  arms  and  legs,  in  July,  IHHK.     She 
^^^*^l<t*d  one  morning  widi  ImjIIi  legs  paralyzt^l.     The  arms  wei-e  nnatfected 
*•    first,  but  after  four  or  five  weeks  they  became  gradually  palsied,  so  that 
^^  *^^lly  she  could  not  use  tliem  at  all.     In  two  or  three  months  she  began  to 
the  arms,  ami  by  November  of  the  same  year  she  was  able  to  walk 
'''-^JUL     She  continued  to  impro%'e,  and  during  the  following  year  and  a 
-^'^If  her  mother  says  that  she  was  as  well  as  ever,  except  that  the  right  leg 
^^^^^^liaincil  weak  and  she  swung  it  in  walking.     In  June,  181H},  thert*  was  an 
^^t:;aek  of  general  mnstnilar  weakness,  but  this  lasted  only  a  day  or  two* 
^  ^vu  wei*ks  later,  that  is,  about  July  1,  she  began  to  lose  ix>wer  again, 
^  4>e  paralysis  came  on  by  decrees,  lieginning  in  tlie  legs  and  extending  to 
^-"^^  arms.      By  August  1  she  was  paralyzed  io  hotli  arms  and  legs,  and  the 
^**i^ink  nuisclea  were  so  weak  that  she  could  not  sit  alone.     At  times  she 
^iild  not  supjK>rt  the  head. 

She  was  now  admitted  to  the  Infirmary  for  Ner^^ous  Disease's,  and  there 
i  found  wasting  of  the  arm  and  leg  muscles.  Inability  to  sit  alone,  and 
move  hands  or  feet;  the  kntv-jork  was  ahsent ;  mnseh^s  did  not  iTSjKiud 
llie  laradic  current,  and  the  galvam'o  current  showed  the  reaction  of  de- 
ation.     Tlie  sphincters  wei^  unattested,  and  sensation  was  good. 

Duiain  t^smrlerly,  1850;  Berlin.  Kl«i.  Wciohpiischr.,  1874. 
'  Dtj  lu  Pftmlyaixi  de  TKnlauue,  Fjirisi  1S<>4,  p.  30. 
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II  is  Dolieeable  how  much  more  frequent  the  paralysis  is  in  the  lower 
than  in  the  upper  exti-einitie^  By  refei^'uec  to  the  table  on  page  Qd6  it 
will  be  seeo  that  of  the  three  hundred  and  fifty  easels  the  paralysis  was  con- 
fined to  the  aniis  ah^ne  in  but  fourteen  instances,  while  it  frequently  attacked 
ffther  ooe  leg  alone  or  both  legs. 

The  bemipl^ic  form,  although  rait*,  does  occur,  as  is  shown  in  the 
table,  wben?  there  are  twenty-six  instances  of  thin  variety  of  the  diseasie. 
Of  these  twenty-six  cases  of  the  hemiplegie  foiiu  fourteen  occurred  on  the 
left  side  and  twelve  on  the  right  side.  Even  a  crossed  variety  of  hcmipb^gia 
OHtj  occur.  There  is  one  example  of  it  in  my  table,  in  the  table  of  Du- 
dienne  there  are  two,  and  SeeligmiUler  kis  reported  one  instance  of  this 
xmifBty  of  paralysis. 

The  ooe-sided  paralysis  of  [wliomyclitis  is  readilv  distinguished  from  a 
cen^nU  hemiplegia  by  the  fact  tliat  facial  paralysis  i.s  rarely  associated  with 
it,  by  the  absence  of  uneonsciousncss,  and  by  the  elctlrical  reactions,  and 
al5i>  by  the  fiict  tPiat  there  are  no  secondary  contractions  in  the  upjier 
extzemiliea  iu  poliomyelitis,  while  in  cerebml  hemiplegia  they  almost 
mvmnably  occur. 

In  04ie  of  my  casc»3  the  original  |>aralysi8  was  confined  to  Ixith  arms, 
awi  did  not  aflc'ct  tlie  trunk  or  tlie  lower  exti"cmities :  this  case  was 
Hkm  one  R^portctl  by  Sct^igui filler.  In  his  case  the  paralysis  occuiTcd  at 
&e  a^  of  seventeen  months,  and  attacked  the  arms  only,  but  never  re- 
iMi«!tl  from  theuL  At  four  yeai-s  of  age,  wheu  tlie  patient  was  seen,  J 
Ae  anas  were  much  atrophied  and   faradic  eon  tract  il  it  v  in   the  muscles    ■ 


The  paralysis  may  be  confined  to  a  single  group  of  muscles  from  the 
oiltt^taii^  and  when  only  one  gixnip  is  atftH-ttd  this  is  most  likely  to 
flexors  of  the  foot ;  s^^^uietimes  the  dtltoid  aluue  is  i>aralyzttl,  and 
gi.\ift^>iiaUy,  after  the  regression  of  the  paralysis  fmm  the  upi>er  extremity, 
iJb^  IHMiScfes  of  the  hand  alone  are  found  to  be  paralyztxi. 

'IWaiaximum  exteut  of  the  jiainilysis  is  usually  reached  in  from  one  to 
tMr«kl^vi>"  04\tisionally  it  takes  a  much  longer  time  for  its  development  to 
iVaVwaMJ  wWw  it  di>es  not  ix^cb  its  height  until  after  a  week  it  may  l>e 
[  att  «i  ^idKicute  variety  of  the  atfkliou.  The  following  case  illus- 
i  rxAiuple  o(  the  disease  in  which  all  the  extix^mities  wei-e  atfectcd 
at  lki»  ^liiA't : 

4tlk^  %i^«  i^^  tbr«0  yeftrs,  bad  good  henHh  until  the  middle  of  June,  IBSO;   wti 

» ikia^'^li  with  dinrrlin^iif  votiiitinig,  uiid  tever.     Tliti  nt^xt  day  theTif  wils  conj^ider- 

kt  t^ildlUig,  but  tht*tf  wfi>'  no  utmvidBions,     She  seemed  weak  und  pri>*trated, 

\  i^*k.  ^ta% ^Mft  ttitiiyi  iif  what  was  goiiii;;  un  alHHit  her.     The  fever  coiitioued  ii«venil 

.  .   jk4F%iw  mkkh  ti«M  the  was  Bore  to  the  touch,  even  comphiining  of  the  wele^ht  of  the 

<  ^fcK'ti  &he  was  moved.     In  it  dny  or  two  it  was  found  ihat  she  did 

«^  m.'  — ^'w  \h^  anil  or  leg  or  lift  the  head.     In  two  weeks  she  begun  to  use  her 

I  iA  M^     \^  three  or  four  weeks  ghe  began  to  use  the  lel^  leg.     At  the  end 

V     '  tiifliMtirH  her  tind  found  that  there  was  con^plete  use  of  both  arms. 

^llH  tag  and  use  it  fi^eely.     She  ciiuld  flex  slightly  the  toes  of  the 
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f^liC  t<»ol,  but  could  not  Hex  or  extond  the  foot  or  the  \^g.     She  could  move  sH^htl/ 
tf^iuR  und  ejttensors  ot  the  thigh  \    the  knee-jerk  wu»  noriniU  in  the  left  aide^  but 
in  the  right  side. 

The  paralyj^is  usually  reniainH  stationary  from  one  to  six  weeks,  and  then 
Tegrcaenon  begins.  It  may,  however,  bi*giu  to  decrease  after  two  or  three 
ilays ;  and,  again,  recovery  may  not  begin  for  three  or  four  months.  As  a 
rule,  ho\Vever,  if  regression  dc>ed  tiot  begin  in  two  months  it  is  not  likely 
to  occur.  The  first  improvement  usually  takes  plaee  m  the  parts  last 
afficted,  aod,  as  a  rule,  extends  until  all  the  parts  have  recovered  exeept 
tlitRse  which  are  to  be  pennanently  paralyzed.  Within  two  or  three  weeks 
dUtinet  wasting  of  the  rausck^  begins  :  the  muscles  are  flabby  and  without 
tone  fmm  the  fin»l,  but  very  soon  the  atrophy  begins  and  rapidly  inereases 
itutil  the  shape  of  the  limb  is  greatly  changed.  In  fat  children  the  appear- 
mee  of  the  limb  is  not  so  much  alteretl,  but  in  all  msei?  there  is  grmt  dif- 
ference ID  the  size  of  the  limbs.  In  a  rliild  three  yeai*s  of  age  there  may 
••^  as  much  as  an  inch  of  diflereuee  in  the  eircumfereDees  of  the  calves  of 
4ie  legs. 

In  the  paralyzed  limb  there  is  not  only  atrophy  of  the  muscles,  but 
^l«o  arrest  of  growth  iu  the  Ijoue.  In  the  course  of  a  few  mouths  the 
^mb  becomes  notably  shorter  than  its  tel]o^v.     In  the  ease  of  the  lower  ex* 

Emities  this  is  very  marked  ;  and  it  is  uotiecable  not  only  iu  the  length  of 
*  leg,  but  also  iu  the  length  of  the  foot.  After  a  very  few  moiiths  the 
*t  is  found  to  be  much  shorter  than  the  unaffected  one, — a  diflerenoe  of 
•^iH  one-half  to  three-<[uartcrs  of  an  inch  being  noted  in  many  eases, 
_  Other  changes  ocx^uir  in  the  uutrition  of  tlie  atfe<:-te<i  |mrt.  The  skin 
lines  adherent  to  the  connective  tissue  underlying  it,  and  when  one 
inpts  to  pinch  up  the  skin  it  cannot  be  separated  from  the  tissue  as  in 
lealthy  skin,  but  the  whole  mass  is  brought  up  together. 
The  temperature  of  the  limb  is  very  much  lowered,  theR^  frecjuently 
iig  two  or  three  degrees'  difference  between  the  sound  and  the  |mnilyzed 
lib.  In  one  case  which  I  examined,  in  which  tliere  was  paralysis  of  the 
leg,  the  tempcratuiv  of  the  left  calf  wa.s  74^,  while  that  of  the  right 
84**, — a  difterent^  of  ten  degrei's.  The  shurtening  of  the  limb  and 
VOt  cannot  be  cousidenKl  as  due  to  atrophy  of  the  bone,  since  in  adults  no 
|pc?h  change  occurs ;  it  is  merely  a  retardation  of  the  growth.  Seelig- 
**CilIer  has  observed  an  actual  elongation  of  tlie  limb  in  some  cases^  which 
^^  ascril>ed  to  tlie  fact  that  the  growing  epiphyses  suffered  traction  instead 
^**    the  normal  compression. 

■  The  joints  that  dejiend  for  their  support  on  the  tendons  that  pass  over 
^Nom  become  relaxc*!,  and  the  limb  may  appear  elongat^^l  from  this  cause: 
^pt"  example,  in  jjaPtdysis  of  the  shoulder  inuscU^  the  head  of  the  humerus 
H^Xips  out  of  the  glenoid  cavity  to  a  considerable  extent. 
m  The  circulation  in  tlie  affe*.'t<.*d  limbs  is  gi'catly  disturbed,  the  capil- 
"*7  cin*ulation  kving  sluggish^  giving  rise  to  a  dusky  purplish  hue  of  the 
**Cio.    \evy  frequently  the  surface  has  a  mottled  apfK-arauoe,  even  in  warm 
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weather.     There  are  never,  however,  any  bed-sores,  ulcerations,  or  extrc^i 
trophic  chaiio^es  in  the  skin. 

During  the  acute  stage  of  the  primary  symptoms  the  child  usually  c«zi^^«afl- 
pkins  of  paiu  and  sc>i\»neas  in  the  extivmitit^  and  trunk  ;  when  moved  or 
lillcd  he  fm|uently  crie&  out  with  pahu  There  is,  however,  no  tendermrm^^fis 
on  pressure  over  the  spine,  and  no  hypenesthesia.  With  the  febrile  syMrm^ap- 
tarns  the  pain  and  soreness  usually  patss  away.  There  is  seldom,  if  e^^^^^^ 
any  loss  of  sf-usiition  during  the  initial  symptoms.  It  is  possible,  thot^oi  ^4^ 
that  this  may  oectir  and  esca|)e  detwtiou  because  it  has  not  been  spec!  «^Hy 
lotjked  for ;  but  there  are  no  eases  recorded  of  any  loss  of  sensation  in  *lje 
affeeted  parts.     Oeeasiooally  there  is  tingliug  or  Ibrmieatiou  in  the  limk:»^». 

Theix"  is  very  seldom  any  K>ss  of  control  of  the  sphincters ;  ther>^3*  h 
no  ineoiitinence  of  urine,  and  no  loss  of  control  of  tlie  bowels,  0«z?^*?a- 
sionally  thei-e  is  jmralysis  of  the  blad<lcr,  and  tliis  is  met  with  in  unusim^^B.  lly 

sevei-e  oases,  in  which  spinal  pain   and   some  evidences  of  iuflanmia.^  ion 

of  the  meninges  are  piTStnit.     In  a  patient  whom  I  saw  in  consulta.^ 
then?  was  Inss  of  bladder-control  f«jr  a  few  days  after  the  febrile  sympt  -ru 
had  subsided.     In  six  of  tlie  cases  which  I  have  tabulated  there  was  re^^- 
tion  of  urine  lasting  a  few  hours.     The  longest  time  the  retention  kisted    ^^^ 
twenty-four  hours.     Of  the  cases  in  wliich  the  bladder  was  affected    :f^ 
were  girls  and  two  were  boys.     In  all  of  them  there  was  marked  paitm 
movement  or  on  being  handled.     In  one  case,  a  boy  of  four  years, 
attack  of  paralysis  carae  on  after  he  had  lieen  bathing  in  a  cretik  in  the    ^^ 
of  July.     Thei-e  was  stiffness  in  the  l)ack,  and  the  patient  eoniplainecl 
pain.     It  is  proljable  that  in  most,  if  not  all,  of  these  cases  there  was  &c^^ 
meningitis  or  a  mild  form  of  transverse  myelitis.      Gowers'  thinks   t^B 
when   the  bladder  is  affected  the  troulde  is  likely  to  last  a  long  tin:^^ 
He  re|Kirts  a  case  of  a  child  two  and  a  half  years  of  age,  who  woke 
(»ne  morning  with  headache,  fever,  and  weakness  of  the  legs,  followetl 
complete  paralysis.      In  a  few  days  the  urine  eseajied  involuntarily.     T_ 
arms  began  to  recover  in  six  weeks,  and  were  well  in  six  months;  the  It^f^ 
remained  permanently  paralyzed.     The  incontineuee  of  urine  lasted  for 
year. 

The  ^>aralysis  geuemlly  de^'velops  mpidly.     It  begins  in  one  limb  anC^'     ^ 
spreads  to  the  others  quite  speedily,  or  it  ajiparently  attacks  all  the  extremi — 
ties  at  once. 

When  single  muscles  are  affet'ted,  the  deltoid  suffers  alone  more  fre- 
quently tliau  any  other  muscle  of  the  arm.  It  may  he  paralyzed  with 
other  muscles;  for  instance,  the  deltoid,  supra-  and  infra-spinatus,  bii^eps, 
and  triceps  are  all  alfet*tetl,  pnMlucing  tlte  so-calhxl  upjier-arm  tyj^e  of  palsy, 
of  Erb,  The  extensors  and  supinators  of  the  hand  are  often  paralyxedjn 
and  in  some  cases  the  muscles  of  the  hand  alone  are  affected,  as  in  a 
]>atient  under   my  cai*e,  in  whom  the  intrinsic  hand   muscles  are  wasted 
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kd  the  ilt'ltoid  is  paralyzeil,  while  the  other  raudc^les  of  the  arm  mv  imaf- 
III  this  cane  then'  is  «lsn  jmralysis  of  the  legs.  The  sernitiis  mag- 
is  occasionally  affectal,  mid  so  are  the  tra^iezii  and  the  other  seapular 
There  is  seldom,  if  ever,  complete  jjamlyisis  of  the  iiitereostals  or 
lier  tniuk  muscle:?,  but  they  are  frefiueotly  greatly  wmkeiutl^  Bi  that  tlie 
ieot  is  scarely  able  to  git  up  ;  and  this  weakneiss  prLKliK^es  lateral  eurva- 
or  aiitero-]jo8terior  ciir%'ature  of  the  spine  rf  the  patietit  is  allowc^l  to 
i  ID  the  erei't  |xjstur^  to  any  extent. 

The  individnal  muscles  mtv^t  frequently  found  pandyzcd  are  thoi^e  of 
te  leg.  The  tibialis  antieus  is  paralyzeii  alone  oftener  than  any  other 
iisele,  Xext  in  oi'der  of  fj^ueney  c!omes  the  group  of  mnseles  of  the 
iterior  |>art  of  the  leg  forming  the  fiexoi"s  of  the  fcxit  and  the  c^xtensom 
r  the  toes.  Tlien  follow  the  extene<»rs  of  the  leg,  Tlie  facial  nuis*'les  are 
m*ly  paralyj&ed.  There  is  one  case  of  facial  paralysis  in  my  tables,  and 
lowers  and  Rirlovv  rarh  ri^port  one. 

The  following  schedule  of  ?^yni[>tonjs  by  Jacobi*  is  useful  in  sliowing 
<*  Jiajarnostie  featnrt»s  of  the  dilfereiit  |mlsies : 

Upper  Ejctremiti/. — PelhkL — Abscneeof  defoi-mity,  which  is  averted  by 
fi^ht  f)f  arm.  Inability  to  mi.se  arm.  Sometimes  subluxation,  Fr<LH[Ueiit 
teot*iatioD  with  jmralysis  of  biceps,  brachial  is  anticns,  and  supinator  lougns. 
Lower  ExtrtJiuty. — lUo-Psoaa, — ^Rare  except  with  total  j  windy  sis.  As- 
K*iutc>d  with  paralysis  sartorius.  Lo:^  of  flexion  of  thigh »  Limb  ex- 
ided  (if  ghitiei  intact). 

Gliiia:K — Thigh  addncted.  Outward  rotation  \mU  Loixlosis  on  stand- 
f.     Frt^juent  association  with  pa i id y sis  of  extensi^rs  of  back. 

Quadric€j)s  Ertaisor, — Flexion  and  adduction  of  leg  (if  liamsirings  in- 
t),  Loes  of  extension  of  leg.  Frequent  association  with  jiaiulysis  of 
In  I  is  ant  i  ens. 

TibialU  Avdcm, — Often  cijuccahnl  if  extensor  itmimunis  intact.  If  both 
^lyjsed,  then  fall  of*  point  of  foot  in  ec|nirms.  Dragging  poijit  of  foot  on 
'tind  in  walking.  Big  toe  in  dorsal  flexion  (if  extensor  [loUicis  intact), 
e  tendons  prominent.  H(*lU>w  sole  of  limt  (if  peroneus  longus  intact). 
Ejdaisor  Communis, — ^X early  always  assm-iatcd  with  that  of  tibialis 
^iotifl.  Toes  in  forced  flexion. 
i^eroneuB  Longvs. — Sole  of  foot  flattened.   Point  turned  inward.   Internal 

elevated. 
8iu*al  UuscU^, — Heel   deprcssc<J.     Fuot  in  dorsal  flexion  (csileaneus). 
e  hollowed  if   )M'nineus  hrngus  intact,    flattened  if  i>aralyze<l.       Point 
icd  outward  (i'ah^ne<> valgus). 

£ximsor4i  of  Back, — Lordosis  uu  starjding.  Projection  backward  of 
nddei^.     Plumb-line  falls  bebind  siicrum  (unilateral).     Trunk  curved  to 

Tnmk  cannot  l>e  moved  towartis  pandyzetl  side. 
Abdominal  MuseleSn — Lordosis  without  projection  backward  of  shoulders. 


'  A  Sjttein  of  PrttClicid  Medicine,  Lea  Bn.thera  &  Co.,  1886,  vol  v.  p.  1128, 


Occasionally  sequelae  occur  during  the  chronic  stage,  but  they  are  rar 
As  a  rule,  the  geoeral  health  of  those  patieiit,s  is  exa^Uent,  and  they  i 
but  little  except  from  the  dttticultie^  of  locoraotiou  and  fruni  the  dcfariniti 

In  a  few  instances,  however,  some  other  degenerations  of  the  cord  b« 
occnrretl  atYer  the  subjci'ta  of  poliomyelitis  have  reached  adult  life.    Gov 
states  that  he  has  twice  seen  the  8y mptonis  of   lateral  sclerosis  wtthc 
atropliy  slowly  develop, — ^in  one  case  at  seventeen,  in  the  other  at  tweul 
eight  years  of  age. 

Progressive  niuseidar  atmjihy  has  iK'cn  ohs<Tved  to  begin  in  the  \t 
\y7XhI  limb  in  these  easi'S,  and  1  have  i^een  an  instance  of  a  general^ 
myelitis  in  the  adult  followed  by  progressive  muscular  atrophy, 

Tlie  deformities  which  occur  rt\«ult  from  contraction  of  the  par 
muscle,  from  over-action  of  a  sound  muscle  when  itB  op]>onent  is 
IvzchI,  or  from  the  use  of  the  limb  in  walking.     These  ccjntractians 
at  varying  pcrimis  of  the  paralysis.     The  earliest  deformities  that  have  I 
observt^l  occurred  two  mouths  afterwards,    iSeeligmuller  has  reporttxl  a  ^ 
of  pes  equinns  and  jx^  calcaneus  which  develoj>e<i  in  four  weeks, 
time  at  which  the  deformities  occur,  however,  is  influenced  Iargel_v  bv 
time  at  wluVli  the  children  begin  to  walk,     Mr»st  of  the  eases  of  congeuil 
elul)-f(H4  are  probalily  the  insult  of  an  intra-nterine  |>aralysis,  and  the  rl^ 
formities  which  occur  here  are  obviously  not  the  result  of  any  weight  upoc 
the  limKs,  but  the  result  of  j^jsition. 

The  most  frcfjucut  varieties  of  clul>foot  are  equino-%'anis,  knoek-ku 
and  valgus.    There  may  be  deformities  of  the  upper  extremity  as  well  as 
the  foot,  but  they  are  rare.     Orx^sionally  eluh-hand  is  met  with,  or  fl«' 
of  the  wrist.     These  have  been  rciKjrttxl,  hut  I  have  never  met  witli  thf^i 
The  deformities  of  tl*e  lower  extremities  occur  in  at  least  seventy-five  p*f 
cent,  of  tlie  cases. 

Besides  the  varieties  of  club-foot  alxwe  mentioned,  there  are  deformiti 
of  the  knw, — recurvation,  and   jK^rmatient  flexion.      In  the  hip  we 
have  dishx'ation,  permanent   flecion,  and   prniauent  adduction;   diP 
latter  are,  luAvever,  rare.     The  deformities  of  the  knee  are  always  tb 
suit  of  the  us*^  of  the  limb  iu  walking,  CKXJurring  from  the  weight  of  tl 
body  on  the  relaxed  ligament  of  the  joint.     The  rarest  of  all  the  fonni^^ 
elulj-fitot  in  poliomyelitis  is  cjilcaneua*     This  is  the  result  of  paralysis* 
the  cnlf  muscles^  the  flexoi-s  uf  the  ft>ot  remaining  intac*t.     Wlu'u  thisc 
dition  exists,  the  patient  walks  on  the  heel,  and  a  very  striking  deformii 

18  prndue«xl. 

Deformities  of  the  trunk,  as  before  remarked,  occur  quite  frwjuftidj 
and  are  the  result  either  of  weakness  of  the  truncal  muscles  or  of  diffen?D 
in  the  length  of  the  limbs.     Where  one  leg  is  paralyz«*d,  the  ]«tien( 
walking  will  throw  his  weight  on  that  side,  so  that  the  hip  fulls  ami  a  l^m 
eral  curvature  is  acquired.     Where  there  is  paralysis  of  the  glut»i,  lorrl*' 
occurs,  the  shoulders  being  thrown  too  far  backward,  and  the  hips  forw'af''- 

In  the  notes  of  one  hundred  and  seventy-two  of  the  cases  10  my  tabl*^ 


,  upon 
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ciisied  are  as  fallows  : 
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The  deformities  which 


Tdlip^  equiiiu« .    .    ,    .  28 

♦*      calcnncus    ,    .    , ,    »    ,    , 5 

"      Vttlj^us     ,,,,...*... 19 

'<      varus .   ,    .  11 

**      vnlgus,  both  feet B 

**      vanis,  lK4h  foet I 

.^^                         **      o^ulnus,  both  fwt 8 

b    V                           *'       eqijini^vuriiB     , .    » 7 

*'      equino-vanis,  both  feet  .    ,    .    . 2 

**^      eqtiino>val^us ,    ,        ,  3 

**      eqii'mo-Talgus,  both  feet ,    ,  1 

**      calcaneo-valjjjus *    . ,.,.,*.  3 

'*       valp;u*' (L.)  iind  equinus  fR,) , 2 

'*       pqiiino-VMni**  (R.|  and  equuio*vftlguB  (L.)      ,.,.......  2 

**      equir»o-Tani5  and  calcrtneo-valgui *   ,    ,  1 

Genu  valgum      ,«.,..  I 

Ci^ntmclifm  irt  knee ,...,,,... 1 

Contraction  of  pUintar  fast-ia 1 

Befrrmitiee  pretetit,  but  ehiiracter  not  stated 9 

No  deformity  present    ,♦...... ,   •   , 64 

Totttl , 172 

Contraetion  of  the  ]ihuitar  faneia  oeeurs  in  a  lar^e  jiropoHirm  of  enacs 

*-•     Csonnection  with  t'^iuimis  and  valgus.     It  is  one  of  the  most  trouble- 

^^*He  conditions  to  deal  with,  and  often  eanses  mneh  pain  to  the  patient  in 

The  most  remarkable  symptoms  of  |K^liomyeIIt!s  ai^  the  rapid  wasting 
'^'^^  atrophy  of  the  pamlyzed  parts  and  the  early  eleetriml  clianges.  The 
^^^>pliy  takes  plare  alniuj^t  ininiediately,  and,  nn  Jaeobi  (he,  rit,)  remarks,  m 
'^n  more  rapid  than  that  fullowiu^  the  stxiiun  of  a  nervt*.  All  the  ports 
^**  tiie  limb  undergo  atropliy,  even  the  blood-vessels  and  nerves.  At  time^ 
«o  wasting  i.s  eont'^nled  stmiewiiat  if  the  child  is  yi^ry  iht,  but  even  then 
-•^€*  ahape  and  eoh>r  of  tlie  |«inilyzed  members  are  very  diilej*ent  from  those 
^**    the  sound  limbs. 

The  lowering  of  the  temperature  is  due  to  loss  of  muscular  eontraetions, 

"^^Hich  atlraet  bWd  to  tlie  part,  to  diminisliwl  or  loi^t  nerve  influence,  and  to 

^•^rinkage  of  ttie  bloml-ves^-ls.     Not  only  arc  the  smaller  vessels  atrn[»bie<l, 

*^**t  the  main  trunks  are  much  smaller*     Tlie  entire  iliac  artery  and  even  the 

iowcrpart  of  the  aorta  liave  Ijeen  found  diistinetly  riHlneed  in  calibre.' 

The  electrical  ctianges  are  met  with  early  in  the  disea.se.     Faradie  ron- 

^■"•ctility  in  the  atTc<*ted  muscles  is  diminished  in  from  three  to  five  days 

Wer  the  onset  of  the  imralysi^.     In  tlie  ease  of  Jerc*miah  D.,  page  696,  on 

*«^  (lay  after  the  attack  there  was  markcxl  loss  in  the  c<3ntractility  of  the 

P«ki«l  muscles  to  the  faradie  current     At  the  end  of  a  week  or  ten  davs 


*  Charcot  and  Joffroy,  quoted  by  Jaeobi,  loc.  cit 
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there  Is  complete  loss  in  tlie  nuiik*le^  in  wliioh  the  paralysis  will  be  jier 
oejit.     We  mn  say  ahnust  with  certainty  that  tliose  muscles  which  do 
res|x>Dd  to  the  famdic  current  at  the  end  of  two  or  three  weeks  will 
{XTinanently  paralyztxL     Thij^  rule  is  iKit  absolute,  however.      The  mu.s- 
in  whieh  mgresisioii  takps  place  recover  the  faradic  c*oiitractility  with  re-: 
ration  of  jK^wer,  although  the  latter  may  precede  the  return  of  eleetr 
eontnictility. 

\Vhen  the  muscle  lias  completely  hM  excitability  to  the  faradic  cnri 
it  :^till  will  rci^piiud  to  the  galvanic  current,  and  die  reaction  may  be  dif^^'^^r 
ent  from  that  which  is  fouod  lu  healthy  muBcles.  There  may  be  contrae^  m  on 
at  the  opening  as  well  as  at  the  closing  of  the  ciiTuit.  When  the  pamljw^^is 
has  lajsted  for  some  weeks  the  so-calle<l  reaction  of  degeneration  is  fou  j.»^-d; 
that  is,  the  contraction  which  ixxnu-s  at  tlie  anodal  closure  equals  r»n  is 
greater  than  that  of  the  kathodal  closure.  We  have  6i^i  in  the  affix-^  -('tl 
muscJes  **  cpiantitative'*  changes,— that  is»  changes  in  the  degree  of  irritai^  J^* 
ity  ;  then,  later,  are  seen  **  qualitative''  changes,  by  which  are  meant  chauj^^'^^ 
in  the  onlerof  the  response.    For  ejcaraple,  the  normal  reaction  is — 1,  KCIC^-^-^* 


2, 


\  A  or  '  ^*  KOC ;    meaning   that  the  order  of  strength  of  contra^'" 

tion  is — first,  kathodal  closing  contraction  ;  next,  anodal  closing  eontractio;^ 
and  antMJal  opening  contraction  ;  and  lastly,  kath^wJal  opening  contractioa^ 
When  the  paralyzixl  muscle  has  undergone  degeneration,  the  reat^tion  is — l^ 
KClC  =  AnCie;  2,  AnOC;  3,  KOC ;  and  later,  as  tollows :  1,  AuCIC; 
2,  KCIC ;  3,  KOC ;  4,  AnOC.  When  the  muscle  begins  to  improve, 
thei*e  is  first  a  return  to  the  normal  reaction  to  the  galvanic  current,  and 
later  a  response  to  the  faradic  currt^ut. 

Tlie  reflexes  are  lost  early  in  the  disease.  The  kuee-jerk  disappears 
within  the  tirst  day  or  two»  and  the  skin  ix^flexes  are  lost  as  early.  Of 
coui*8e  the  extent  to  which  the  reflexes  are  abolished  depends  on  the  jiortiua 
of  the  cord  affcctcHl.  If  the  lower  part  of  the  cord  only  is  involved,  the 
plantar  and  cremasteric  reflexes  are  absent.  When  the  gauglion-oells  in 
the  anterior  horns  through  the  whole  cord  have  degenerated,  the  skin 
and  tendon  reflcxt^  will  be  abilished.  In  case  of  recovery  the  knee-jerk  j 
may  return*  Jxi  those  eases  where  there  is  degeneration  of  the  lateral  col- 
umns as  a  sec^ondary  effect  there  will  be  exaggerated  knee-jerk  and  skir 
reflexes. 

Pathology. — For  many  years  there  was  great  diversity  of  opioiou 
to  the  nature  of  the  pathology  of  this  affection,  some  writers  holding  thq 
it  was  a  peripheral  disease  involving  the  muscles  primarily,  while  oth(  j 
thought  that  there  were  organic  changes  in  the  centres.      Of  late   yet 
improved  metluxls  of  examination  and  advanced  knowledge  have  esiu 
lished  without  question  the  nature  and  location  of  the  lesion*     For  ml 
time  it  was  generally  admitted  that  the  disease  was  spinal ;  but  it  rematd 
for  Charcot  and  Joffroy  to  demonstrate  the  constancy  of  the  lesiou  inj 
great  gangliou<*ells"  of  the  anterior  coruua. 
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Within  a  few  years  (in  1885)  Dr.  D.  Drnmmund  *  has  had  the  oppor- 
lity  uf  making  an  antopgy  in  a  very  rewnt  citse.  A  chiUl  of  fivo  veal's 
icsd  after  a  few  hours'  illness.  In  the  t'crvimi  portion  of  tlie  coitl  there 
im^JLS  undue  redness  of  the  anterior  gray  matter.  The  vessels  froni  the  sur- 
fiM5e  to  the  cornna  were  distended  ^vitli  hSood.  Mieroscopieally  there  was 
mcicfi  distention  of  liie  esipi Maries  and  extnivasations  in  the  gmy  matter, 
^w^ith  dwelling  of  the  neuroglia  and  of  the  ganglion-cells,  which  were  gmn- 
isl^r^  with  indistinet  pr(x*esses, 

Damaschinu*  made  an  examination  of  the  f^jrd  of  a  child  of  two  and  a 
U&lf  years,  who  died  twenty-six  days  after  the  attack.  The  left  leg  and 
the  right  arm  had  been  palsic^l.  Foci  of  red  softening  were  found  in  the 
tenor  ccirnua  in  the  left  lumbar  and  right  cerviral  regions.  There  were 
'mlm  present  distention  of  the  blo<xl- vessels,  enlargement  of  the  rnuseuk\r 
uet-work,  granular  corpuscles  in  lymphatic  sheaths,  markai  atrophy  of  the 
cells  and  of  myeline  sheaths  of  fibres  in  anterior  roots  ;  axis-cylindei's  had 
drnpi^eared.     Lesions  were  markixl  throughout  the  cord. 

Another  recent  case  was  reported  by  Dr.  Charlewood  Turner  in  1879,^ 

A  ohild  of  two  and  a  half  years  had  an  attack  of  paralysis  of  both  legs, 

^•*^ming  on  suddenly  alx)Ut  two  weeks  alter  a  fall  on  the  back,  w  hich  did 

*Hje  geem  to  affect  her  at  the  time.     A  few  days  after  the  loss  of  powder  in 

^e  legs  the  upper  extremities  became  powerless.     The  child  w^as  admitted 

^^^  the  Loudon  Hospital  two  weeks  after  the  beginning  of  the  attack.     At 

^**is  time  there  was  complete  loss  of  power  in  all  the  extremities,  with  loss  of 

'isation  in  the  lower  Hniljs,  and  the  stools  were  passed  involuntarily.    The 

ill!  had  an  attack  of  measles  and  died  six  weeks  after  the  onset  of  the 

lysis.     At  the  autopsy  changes  were  found  in  tlie  anterior  horns  and 

L?ro-lateral  columns  through  the  whole  length  of  the  cord.     About  the 

tre  of  tlie  lumbar  enlargement  was  found  a  small  patch  of  reddened 

inoQs-kMjkiug  matter  in  the  left  anterior  cornna.     In  tlic  neighlK)rhoo4l 

f  this  hemorrhagic  focus  the  nervous  tissues  were  t^jnipletely  disintegmted, 

^<"  that  no  nerve-structure  could  lie  disringuished  in  the  anterior  horn  and 

*n  the  outer  part  of  the  base  of  the  posterior  eornua. 

In  liiis  and  some  other  recent  cases  acute  changes  have  been  found  in 

th<*  auterior  horns  more  advanced  than  in  Dr.  Drnramond*s  case  referred  to 

w*ove.     They  may  be  quite  general,  but  slight  in  degree,  with  greater  intcn- 

■*tyat  different  points,  usually  in  the  cervical  or  in  the  lumbar  enlargement, 

^  »n  both.    At  these  spots  there  is  8<:>fteiiing ;  sometimes  there  Is  hemorrhagic 

Infiltration,  and  sometimes  an  actual  cav^ity,  as  in  CharlewcKxl  Turner's  case. 

*ht'  niicroseiOjK?  shows  extravasated  blocid  often  massed  along  the  vessels 

^nd  scattered  throughout  the  gray  matter,  together  with  cells  such  as  are 

*^tUKl  io  myelitis.     There  are  found  granule-corpuscles  and  other  products 


*  Quoted  by  (JowerSt  op.  cit,  p.  264. 
"  L'UnioTi  MMicale^  1881,  quoted  by  Ja^jobi,  op.  dt, 
*Eo68f  Diaeasca  of  iho  NervouB  Systcra,  vol,  ii.  p*  121. 
Vol.  IV.— 45 
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of  dpfroiieratiou  of  the  nervo-elements.  The  motor  eells  have  almost 
appeaiT^l.  When  the  changes  are  slight  the  motor  eells  may  I>e  struct u 
intact,  hut  swollen  and  granular.  The  changes  are  confined  to  the 
rior  horns  or  may  extend  in  slight  degree  into  the  autero-lateral  coin 
The  j)osteriur  columns  are  unatlecttHl,  but  it  h  possible  that  a  hemorrh 
infikrati<in  may  extend  into  the  posterior  horns,  as  seen  in  Turner^g 
In  this  *?ase  the  lesion  at  the  liase  (yf  the  posterior  oornua  explains 
loss  of  se^Lisation  in  tlie  lower  extremities  which  had  existed  during 
Slighter  and  diffused  changes  may  lye  found  lieyond  the  softened  a: 
These  clianges  consist  in  single  granular  t^lls  sealtered  throughout  the  ^^-'■rai 
matter,  increase  of  nuclei,  dilatation  of  the  blocjd -vessels,  and  degenen^ ^:  ior 
or  dis'ipjKmranee  of  the  multijiolar  ganglion-cells.  The  antero-lateral  ^z^-ol- 
nmns  have  been  fimnd  rednc*ed  in  size  and  the  seat  of  a  slight  selei:*«r^«is. 
The  traheciilfle  are  then  thickened  and  the  nerve-filii*es  are  atTOphied.  ^^MSh 
anterior  rtK)ts  are  <liminished  in  size,  and  show  evidences  of  degenerst'trJon 
under  the  raierostH>i>e.  M 

In  eases  which  have  Iwvn  examined   post  mortem  several  years   ^  ^mSf 
the  onset  of  the  piralysis  the  morbid  changes  are  generally  the  same.       'TM'he 
anterior  horns  are  atrophictl,  and  the  antero-lateral  columns  appear  to      the 
nakiKl  eye  gray^  tmusliicenty  and  atrf>phi6Hl,      The  posterior  eornua      ^nd 
vesicular  column  of  Clarke  are  almost,  if  not  entirely^  normal.     Micr^m- 
seoi>ically  lesions  are  to  be  found  in  the  anterior  horns  at  the  cervical   ^^nd 
lumbar  enlargements,  and  in  addition  to  thest^  lesions  moit*  or  less  difTis  ^"^ 
changes  are  met  with  in  the  gray  matter  and  white  columns.     The  ante^^^<^'r 
eornua  are  shrunken  in  size,  and  within  the  dist^ased  foei  which  they  e^^^*^" 
tain  is  found  libnllated  connective  tissue  rich  in  nuclei.     The  blood -ves^^^^^* 
are  enlargi'd   and  their  walls  are  thickeneih     Granule-cells  are  not  fou^^**^ 
but  generally  a  large  number  of  corpcim  amylacea  and  pignient-granulte  ^^^^^ 
mot  \\ith.     The  large  ganglion-cells  and  nerve-libres  are  more  or  less  oo^^ 
pletely  destroy e<l  in  the  diseas(H:l    fitc'i,  and  those  which  i*emaiii  are  in  ^^     ^ 
stages  of  degeneration  au<l  atrophy.     Outside  of  the  diseased  ftxn  healtl 
multipolar  ganglion-cells  may  be  found. 

More  or  less  sclerosis  of  the  anterolateral  columns  is  met  with,  tl: 
neuroglia  is  thickened,  and  generally  thei'e  is  some  atrophy  of  tie  nerve 
fibres.     The  sclerosed  area  is  sometimes  confined  to  the  immediate  neighbor 
hood  of  the  anterior  horns,  sometimes  ditfuscil  throughout  the  antero-lateral^ 
columns,  the  pyramidal  tract  in  the  latter  case  [>eing  particularly  liable  t*-- 
fluffer.     As  a  rc»sult  of  these  changes  the  diseas<>d  half  of  the  cord  is  smalle: 
than  the  other,  and  this  is  often  apparent  to  the  naked  eye.     The  altcratioi^'^ 
in  the  shape  of  the  con!  is  most  marked  when  the  damage  to  the  gray  matter  ^^' 
18  greatest.     The  anterior  ner\^e-rootB  at  the  most  diseaseMl  points  are  smaL  ^ 
and  gray,  and  the  degeneration  of  the  nerve-fibres  may  be  traced  down  th^  ^ 
nerve-trunks*     Often  a  few  fibres  appear  healthy,  although  all  the  rest  hav*^^ 
I>erished. 

It  is  now  generally  agreed  that  the  primary  lesion  ia  an  inflammator^-d^ 
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lition  in  the  anterior  horns  of  the  gray  matter,  and  that  this  niav  \ye 
•ceded  in  rare  cu^es  by  a  sligiit  hc^morrhage.  Tlit'  inflammation  sjirpadj* 
ov€?r  the  greater  jMuiion  of*  the  eoixl,  bnt  i.s  most  interis*^  and  %iM]ent  in  the 
cervical  and  lumbar  enlargements,  where  foci  of  softening  and  destnietion 
of  the  gamglion-crlls  of^un  When  the  inflannnatinn  subsides,  a  gradual 
improvement  takes  phiee  in  those  areas  where  the  d<:'struetion  of  the  f^rdy 
Iter  has  Wen  in^tunplete  ;  but  when  the  nervous  matter  has  l>een  entirely 
destroyed  there  is  a  gradual  development  of  eieatrieial  eonnective  tissue  in 
il»  plaits. 

The  peri[»heml  nerveg  have  been  found  to  be  atn:Ji>hied, 
The  nmsj'ular  tissue  undergm^s  degeneration  at  an  early  |ieriod.  At  first 
tlie  museular  fibres  an?  narrowed  and  in  a  state  fif  granular  degeneration^ 
with  increase  of  the  nuclei  of  the  sheath  and  of  the  interstitial  tissue. 
Granules  and  pigment  masses  are  found  between  the  sarf'olerama  sheaths. 
In  «idvani'e*l  nuses  tliere  is  complete  disap|K*aran<'e  nf  the  mu-^t^iilar  fibres, 
And  their  phu*e  is  taken  liy  fibrous  tracts,  which  are  di*veln[jcd  partly  from 
the  arcolemma  sheaths  and  jiartly  from  the  interstitial  conneetive  tissue. 
Ht're  and  tliere  will  be  fuimd  healthy  mnst'ular  fibres.  Sometimes  fat  ac- 
ctimulates  in  the  interstitial  tissue,  so  that  the  muscle  dues  not  matcnally 
fcsascn  in  bulk.  In  some  of  the  lighter  easels  in  which  inci:)raplete  re<3overy 
^kcs  place,  some  of  the  fibms  are  restored  to  their  norma!  appearance,  but 
they  are  smtUler  and  the  interstitial  connective  tissue  is  gix'ater  in  amount 
tii^ti  usual  Barlow  {foe,  rif.)  stiys  that  it  is  now  generally  ci>nceded  tluit 
rrmscle  may  be  much  wasted  in  bulk  without  show^ing  any  marked  sign 
^^  degeneration  microscctpically. 

The  tcudtms  are  atrophied  and  stretehed.     The  growth  of  the  bones  is 

retarded.     The  raKluUary  iK>rtiun  is  incren^'d  relatively,  and  the 

'-ir  ty  cuntents  are  more  abundant;  the  external  hard  Inioclla  of  the  botip  is 

^*^in  and  friable.     The  bones  mx*  nf>tj  however,  esjiecrally  liable  to  fiTf(*ture. 

-*^lie  ligaments  of  the  joints  are  stretched  and  relaxed,  and  the  articular 

■^p^  tremities  of  the  hones  are  atrophitKl^  the  cartilages  thin,  and  sometimes 

^^p^^^jptlech     The  arteries  are  diminished  in  calibre. 

^H         For  the  above  description  of  the  jmthology  of  this  disease  I  aui  largely 
^^^^^ebted  to  Ross,  Jacobi,  and  Gowers. 

^H  Diagnosis. — This  is  not  difficult  when  we  consider  the  essential  features 
^J^^  the  disease.  Certain  of  the  symptoms  are  so  striking  and  peculiar  that 
r  ^•*lieu  present  the  diagnosis  can  readily  be  made.  But  all  cases  are  not 
k>'pic^l,  and  in  the  early  stages  before  the  full  development  of  the  pamlysis 
is  not  easy  to  make  a  diagnosis,  TJie  fever  which  pre<x*des  the  attack 
k«iy  be  mistaken  for  the  pyrexia  of  cold,  indigestion,  or  some  other  cause, 
k-«id  when  the  jmralysis  does  appear  it  may  be,  and  often  is,  mistaken  for 
^^"^akness  from  the  prostmtion  tbllowing  the  fever.  If  we  lj<iar  in  mind 
^mat  the  prostration  following  an  attack  of  illness  never  amounts  to  com- 
plete loss  of  power  to  move,  the  mistake  will  not  be  made. 

The  chief  characteristic  features  of  poliomy^l**^**  «nterior  are — 
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1.  Ad  abrupt  onset,  generally  aocompanit^d  l>y  fever,  vomiting,  ordiai^ 
rhcBa,  or  the  iiaralyais  ig  observed  in  tlie  morning,  after  more  or  le6&  fevi 
has  ejcisted  for  twelve  or  twenty- four  hours, 

2.  The  paralysis  usually  m  complete  within  a  few  bourB.     This  i^  n 
always  the  rule,  for  the  |>araly8is  may  be  gi-adual  and  iuvolve  one  litc:^ 
after  another, 

3.  Absi'nee  of  dtsordei-s  of  sensation,  rigidity,  or  eoutrai'tures  of  »- 
limbs.  TheiYi  may  be  hy[>ene!Htht«ia  or  artinilar  wireness  on  motiim,  *" 
this  is  tmijjrient.     Alj^enee  of  vesiral  or  rt^.-tal  paralys*is. 

4.  The  regression.     This  almost  invariably  takes  place.     Oeeaftioiu^k^fl 
when  but  one  limlj  or  group  of  must*k\s  i^  atlaekal  in  tlie  onset,  there  i^  J 
regressitiu.     The  hjss  of  puwer  ret-edeH  gmdually  from  some  i>f  the  mtu^^j^ 
and  finally  lx?eomes  luealizifd  in  certain  grxjups  whieh  are  supplied  by  cir 
game  nerve. 

5.  The  early  lo^  of  resfxjnse  to  the  induced  elei'tric^al  eurrent  in  the 
affecteil  musch's,  and  later  tlie  reaetion  of  degeneration  whieh  is  ftiuud. 
The  ix^urn  of  response  to  the  laradie  current  with  restoration  of  puwer* 

6.  The  arre.st  of  growtlj  in  the  paralyze*!  limb.  The  shortening  of 
tlie  bonc^  nf  the  ftx>t.  The  deformities  whieh  rfsult,  giving  rise  to  tJK 
\'arious  Joi-m*  of  chib-f(jot.  The  j>eeuliar  condition  of  the  skin  in  tit 
afleeted  pait,  with  the  absence  of  bed-sores  or  tropliic  legions. 

The  dineastis  which  an;  most  likely  to  be  oonfbunded  with  policimyditrsi 
are  oerebral  palsies,  general  or  transverse  myelitis,  pri^gressive  muscukf 
atro|ihy,  diphtlieritic  paralysis,  and  multiple  neuritis. 

The  diagnosis  fmm  vrrehnd  paUicH  is,  as  a  rule,  nut  diflieulu  A  cvrt*- 
bral  pandysis  is  almos^t  always  hemiplegicj  while  in  poliomyelitis  this  fi>rni 
IS  rare,  and  espef_*ially  so  in  the  onset.  The  hemiplegic  tyiie  may  renmiD 
after  the  recession  of  tlie  paralysis  from  the  other  limbs,  Cert*bml  [larslr- 
sis  ii^  generally  pre^Ttlt^l  by  convulsions,  and  tiiere  is  stujxjr  or  delinuin 
Both  of  i\wm  conilitiuns  are  rare  in  poliomyelitis.  Facial  jMiralysi^  i» 
frequent  in  cerelmil  hemiph*gia,  and  very  unusual  in  the  dismse  under  c«o- 
sidcration.  In  cerebral  palsy  the  musc*Ies  respond  readily  to  the  induow 
current,  and  in  poliomyelitis  there  is  no  response.  The  knee-jerk  i*  ri- 
acrcrertited  in  one  and  abolished  in  the  other.  The  skin  reflexes  mar  \x\^ 
m  both. 

The  following  table  fmm  Jacobi  *  is  convenient  in  showing  the  Jiff«^' 
ential  points  in  the  two  diseases; 


FouoifYiruTli. 

Pampleg^ic  or  monoplegic  the  rule.  Herni- 
plegic  1^  residuum  fmni  paTap1cg;in  nnd  in- 
volvinjsr  faciftJ  nerve  (very  exceptioniil). 

Tntellie^ence  frw  (rule). 

IntoUicrence  depressed,  when  flpinul  paral- 
ysis has  afTectc'd  imbecile  children. 


nemiplcg^ie  the  rale.  ManopJcgic  •  ^ 
siduum  of  hcmiplegpft^  or  a»  ft«uU  <if  "»*• 
tar>^  tubert'le  lexoeptioniil). 

In tf'llige nee  depressed  (ruk  i 

Intelligence  free  fexcepiioai  «|«*^^ 
wHh  solitary  tubercle). 


^Op.  cit.,  p.  115S. 
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I>iH|v*it><in  lively. 

initiuJ  c«>nTijljiori  tmiqiie;  generul  symp- 
ton\«.  of  II  few  hours^  diinitirtn  (rule).  Con- 
*tilsir>ns  repeated  during  two  to  three  weeks 
l«*f<>r»*  piir&l>'ftis  (7) ;    fever  ti  month    (mre 

*^ij«ibilit7  mUict  (rule), 
iLedoxci  cutAAeous,   nftd  toiidoti   lower^ 
lo«t  (rule).     Hefleices  preserved  wheu  the 
fi^le  muselei  in  groups  are  paralv/^ed. 
^.^iicmtod    niuvoment'*    of    himd    nbnent 
IgTiiuH^T). 
"o  rigid  eontrortions  of  upper  extremity. 

A. trophy  of  piiralyzcd  musolos  mid  ar- 
iiHtcd  developinofit  of  liiob  very  marked. 

JPsradic  contraftility  dimmished  or  loatj 
€le|gener»tive  muiicular  reaction. 


Cerebral  Paralyaji^ 

Disposition  apnthetic  or  croftS. 
ConvulBiuiis  rt'penltidi  pyrexia  prolonged 
several  days  or  weekij  (rule)^ 


Sensibility  int»ict  lifter  initial  period* 
Reflexes  intact. 


Afiftociated  movement*  frequently  obeerved 
in  h?ind. 

Extt'iifiive  iind  rigid  eontractioui  of  upper 
G.>£tr»:^raity  verj^  frequent 

Atn'pliy  very  sMjyjht. 

Eluetrital  rt'uctin^ns  normal. 


^■^  In  mifefiiui  there  is  moixi  violent  and  persistant  fever.  Then*  13  hyper- 
^^Hpliesia,  whieh  m  intonse,  and  is  followed  by  tuue^tthi^ia.  Tliere  is  am- 
^HRIeraljle  pain  on  mnvements  of  the  trunk,  and  gird!e-]>ain  is  generally 
B|>re£^iit.  The  reflexes  and  knee-jerk  may  Ix*  absent  at  tirst,  bnt  in  a  i'vw 
tlavs  they  return  and  become  exceBsLve.     The  muHeles  may  atrophy,  but 

elioTe  is  no  loss  of  resjx»nse  to  the  fiiradic  eurrent.  BtMl-srin'S  fR«nr  early. 
riie  onset  of  the  pnmlysis  is,  as  a  rule,  mueh  less  mpkl  than  in  polio- 
myelitis. Transverse  myelitis  in  ehildren  is  usually  due  to  dist^se  of  the 
v*ef1ehite,  and  tliis  j^iv^s  rise  to  deformity,  whieh  ran  be  deteett^L 

Pi'ot/rrjtm'e  jiimcular  airophy  is  a  rare  disease  in  ehildren,  and  should  not 

B^be  mistaken  for  ptjiiorayelitis,  even  in  the  chronic  form.     The  onset  of  the 

^D^at-alygis  is  <;radnal  and  corresponds  Uy  the  ineraise  of  the  atrophy.    Faradie 

^■cx^titraililiiy  remains  as  loni^  as  any  muscular  fibres  are  left.     The  kneo- 

^  Jerks  oflen  remain  to  the  last.     There  is  no  arrest  of  growth  in  tlie  bi>nes, 

r>lphihrritic  paralifHk  may  sometimes  be  mistaken   for  jM»iiomyelitis, 

^^fteii  there  is  so  long  an  interval   L>etwei»n  the  diphtlieria  and  the  paralysis 

^*>t  there  IS  a  difficulty  in  diagnosis.     In  diplitherilie  paralysis  the?^  is  a 

tAistory  of  throat-lesion;  the  paralysis  is  less  general,  and  usually  affects 
^^^  phairngeal  musek*s  as  well  as  those  of  tlie  limbs.  The  resjK>nso  to  the 
•^""aclic  current  is  lowenHl,  but  not  completely  h*st,  ami  there  is  no  rec<^ssion 
^   the  paralysis  from  certain  muscles  or  groups  of  muscles^  but  recovery 

I*^Kc*s  plac?e  gradually  and  stendily. 
JfitftijJe  neunfiii  seldom  oet^urs  in  ehildren,  but  when  it  dws  it  resem- 
^^^  poliomyelitis  in  many  n^speeta.     There  is  more  marketl  hypcra^sthesia, 
*^  there  is  tenflerness  over  i\w  nerve-tninks.     Movements  of  tfie  paralyzed 
hinlis  arc  painful.     There  are  sensations  of  numlnu'ss  and  pricking  in  the 
P^*tij  afTeetctl.     The  paralysis  comes  on  rather  more  slowly,  and  the  loss  of 
'^^^mge  to  the  famdre  current  is  more  gradual ;   moreover,  rc^gression  dot^ 
w»t  ottriir.     In  paralysis  from  lesion  of  a  i^eripheral  nerve  there  is  a  close 


POLIOin'-ELITLS   ANTERIOE. 


resorablance  to  jx>liomyelitis  wlieo  the  paralysis  is  limited.  It  is  dbtii^^ 
guished  by  olieervi ng  the  difitribution  of  the  injured  nerve  and  the  acoan^^ 
panying  disturhanees  of  sensibility  and  trMphie  skin^lesions.  J 

Hip-joiiit  dinc^ase  may  Iw  mistakfii  for  iufuntile  paralysis.  I  have  aeg^ 
one  I'ast*  in  wbieh  the  [mreiitsi  thought  tiie  \vg  was  pamlyzed,  when  it  w^^ 
immovable  from  j>iiiii  in  an  inflamixJ  hi|.>-jotnt.  An  examtoation  sho^^ 
that  tJiere  is  no  })aralyBis  and  no  inter ferenw  with  reflex  actions ;  inder?-^^ 
thi-  knetvjerk  may  lx»  exaggerated.  la  hip-disease  it  is  common  to  fi^^ 
ditheuUy  in  extending  the  leg,  but  the  presence  of  the  knee-jerk  sbow»  tL^^ 
spinal  paralysis  diw-s  not  exist,  ] 

Hanorrhat/e  into  llu'  gniy  mth^anee  of  the  cord  may  give  rise  to  ^yfr^«| 
toms  which  resemble  those  of  poliomyelitis  in  its  sudden  onset,  the  pandvs.J 
fijlhiwisl   Ia^  atropliy,  the  absence  of  reflex  action,  and  the  loss  uf  electric^J 
irritability.     In  luematoniyelia,  however,  the  paralysis  is  more  sudden,  tJb, 
initial  fever  is  absent,  and  thoi^  are  disturbances  of  sensibility,  jjandyni 
of  the  sphincters,  and  iKnl-siires. 

Birth-pukit:j<  are  ubserved  iuimcdiately  after  deli^'er}' ;  the  fmv  and  nim 
are  usually  atlwtetl,  and  the  wasting  which  octrurs  is  localized  to  fvrtwfti 
muscles.     Recovery  generally  takes  place  early. 

SpnMic  parapitY/ia  is  rcinlily  distinguishetl  by  the  fact  that  the  p:ii 
is  gradual,  tliere  is  but  little  atropliy^  tlic  limbs  are  in  a  rigid  cimim 
the  reflex  actions  are  exaggerated*  and  there  is  no  loss  of  faradic  irritability  . 

Progrnosis. — As  regards  life,  the  p^LlSp<:^ct^  of  the  ^witient  are  exceedingly 
gooii  In  some  ca^es  the  cliild  may  die  from  the  intensity  of  the  iaitiiJ 
sym ptonxs  or  fmm  implication  of  the  respiratory  muscles  at  tlie  anaei  uf 
the  attack.  Marker!  f-crebral  synipttmis  are  of  serious  irafiort.  After 
an  atta(*k  a  child  may  be  left  so  much  weaker  that  he  is  readily  overcome 
by  some  other  illness* 

I  have  seen  one  case,  not  a  child,  but  a  youth  of  eighteen  years,  w  ha 
succnml>ed  to  an  atta*"k  of  [KjHomyelttis  twelve  days  from  the  oni%et,  fnm^ 
Iiaralysis  of  tlie  respiratoiy  musc^Ies,     The  jtaticnt  I  saw  in  oonsultation 
with  Dr.  Radclit!e  Cheston.     He  had  gone  to  the  sea-shore  on  an  iateDtselr 
hot  day  in  July,  and  in  the  evening  there  was  a  sudden  change  in  the  lem- 
peratui*c.     Tlie  patient  lR*cnme  exa'cilingly  culd,  and  the  next  day  lie  had 
weakness  of  the  legs,     I  n  five  days  there  was  general  jmralysis,  but  it  was 
not  I'omjilete  in  all  the  affectetl  parts.     The  legs  were  motionle»4,  hut  the 
foivann.s,  hands,  and  fingers  eould  l)e  moveil   feebly.     The  head  a>uld  U' 
extendcHl,  and  turned  from  side  to  side,  but  not  flexed.     Swallowing  ^^ 
diflicult,  but  was  relieved  fivr  two  days,  to  b<»come  again  almost  impttss^lJ^ 
S<^nsiitii>n  was  gLMxl,  except  for  some  confusion  to  the  cumpas.^point:s    -^" 
the  skin  and  tendon  i-eflexes  were  lost,  except  the  cremasteric.     There  «^ 
retention  of  urine  for  a  time  on  the  tenth  day,  but  the  bladder  regained!  iw 
tone.     The  nmscles  respjndtsl  to  a  slowly-inUnTupted  faradic  current,    ^^ 
the  eh^vcnth  day  the  respiratory  muscles  became  weaker,  and  the  pftti^ 
died  on  the  twelfth  day.     The  mind  was  dear  throughout. 


fte  danger  to  life  in  the  grnat  majority  ot  tiises  is  slight,  l)Ut  the  im- 
poitmit  question  i^oun  aristis,  How  lar  will  the  patient  recover,  auil  which 
itiiJBs^c^le^  are  likely  to  i^emaiti  pamlyzed  ?  Thi.s  |joiiit  cannot  b€  dw'ided  until 
tH^  l^draly^is  hOi*  become  stationary  ;  and  this,  as  a  rule,  doe^  not  take  place 
UEmcil  altera  week  or  ten  days.  An  eleetrit^l  e.\aini nation  will  now  l>e  of 
S^iJ^^ea,!;  st'rvicx?  in  lielping  us  in  determine  which  muscles  are  Jikely  to  recover 
ar&d  which  will  have  definitive  paralysis.  Those  musi-les  which  do  not  re- 
l^i>«:>iicl  to  the  taradie  eurrent  aix*  likely  to  i^^main  pt*rnianently  paralyzed.  An 
'  •••^^•Jt rieal  exaniinatiuu  sliould  hv  made  every  itw  dayy,  and  it  may  be  found 
^'^^^t  tlie  mUi^-les  which  at  fii"st  did  not  respond  to  the  induct^  eurrent  will 
afk^r  a  week  or  moi-e  trive  a  feclde  rt^fionse.  We  tuay  then  ex[MH"t  partial 
<^**  eomplete  rec-uvery  to  take  plaee  in  these  miis<.'les.  When  there  is  no 
l^^^ss  of  faradic  contnietility  a  few  days  atler  tlie  paralysis  haa  become  sta- 
^•oiiary,  we  win  with  n'asoiiai4e  certainty  lx»k  Tor  rceoverv  in  a  few  weeks 
**«"  rDonths.  If  the  elLH-tritnl  eontraetility  is  gradually  lost,  wasting  and 
t^^^^ralysis  will  result  for  a  long  time.  If  afler  two  or  three  months  there  is 
■^*^*^ioh  wasting  and  the  loss  of  jiower  is  wmplcte,  tJiei-e  will  never  be  mueh 
S^^-iti  in  stren*2:th.  If  the  jMitient  is  seen  in  the  chronic  sta*^e,  the  [prognosis 
^^^*11  defK^nd  on  the  degit^;'  of  atrophy  whii'h  has  taken  plaee  and  the  eleo- 
*^*^c"«l  candttion  of  the  nius**les.  If  there  is  even  a  feeble  response  to  tlie 
^*-»"*idie  current,  we  can  safely  pnxlict  eonsidcmble  g^iin  ;  but  if  the  museles 
*^il  to  re8|K>nd  to  this  eurrent  and  give  tlie  reaction  of  degeneration  to  the 
i-l  vanic  eurrent,  there  is  little  or  no  ho|>e  that  there  will  be  any  restoration 


power.     In  any  event  it  is  extreiui'ly  rare  tliut  jifTfeet  reet>\'ery  lakes 


M^  ■*!►€.«.     Even  when  every  miiscle  iu  the  jKiralyzal  limb  has  regained  power 

^^f      motion  tliere  remain  a  t-ertuiii  enfeeblement  and  a  degree  of  wasting 

"^'^^ h% ieli  prevent  the  memlHT  i\\>m  lieing  as  |)erfcML't  as  its  fellow.    The  loss  of 

►^wer  is  most  conspienous  in  the  leg.     In  the  arm  a  slight  amount  of  weak- 

i  or  atrophy  is  not  noticeable.    On  the  other  hand,  we  should  not  give  an 

^•^fiivoralde  pmgnosis  even  if  the  i>iiralysis  has  jK^sistwl  for  many  months 

^-*i*    even  for  a  year  or  two.     Faiihiu!  and  intelligent  treatment  will  otVen 

«f  iiig  about  gain  in  an  atrophied  aud  powerless  limb.    As  regards  walking, 

^li^it*  are  few  eases  which  cannot  be  made  to  walk  very  well  with  the  aid 

^-*^  suitable  a|)paratus,  and  ofleu  the  improvement  af^er  the  apparatus  has 

"^^•-'0  applitxl  will  increase  for  stmie  time.     1  am,  however,  lar  Irom  agreeing 

^i^trJi  Dr,  Gibney  when  he  says,  *' It  wnll  be  seen  that  surgery,  after  all, 

*^"«»rs  the  only  relief  in  infantile  paralysis/'^     I  have  seen  a  nnmlKT  of 

^^'^^^^^i  in  which  eonsfiieuous  gain   fullowt^l  the  use  of  massage,  electricity, 

*^^  other  therapentie  mmns.     Many  others  have  had  the  same  experience. 

In  one  jtatient,  whose  ease  I  have  rclattfl  cls4'wherc,*  t he r*  was,  eighteen 

*^<»titbs4  after  the  attack,  no  response  to  the  Jiinulic  current  in  any  of  the 
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museles  of  tlie  left  leg  ext^ept  the  anterior  tibial  ^ronp,  and  the  clnlJ  was 
imiible  to  move  any  part  of  tlie  limb,  with  the  exeeptlcju  of  flexing  ik 
foot  and  toes.  In  six  weeks  the  patient  had  recovered  the  |K)wer  of  moKt 
itf  the  le":  movements.  Another  patient,  who  was  in  the  Infirman^  f<>r 
Nervons  Diseases,  was  totally  paraplegic.  There  was  loss  of  power  even 
in  the  adductors  of  the  thighs.  This  little  patient  regained  tJic  coDtml 
of  nearly  all  the  leg  muscles,  and  walkctl  quite  well  with  crntches. 

Treatment* — The  treatment  may  be  divided  into  that  which  ii&  suitjible 
for  the  initial  i?tage  and  that  f*jr  the  chronic  period.  At  the  onset  of  tin* 
attack  the  symptoms  should  l>e  examined  closely,  and  evcr>'tliin|r  llmt 
mi^ht  tend  to  pnxhK^  reflex  irritation  should  receive  attention.  Itlhv  ^nm 
are  swollen  and  tender,  they  shonld  be  lant^.  If  there  is  any  niiSDii  to 
suspect  the  presence  of  worms  in  the  intestinal  canal,  a  verniifugi*  slionld  be 
admiuistert^il.  I  have  seen  twf>  or  three  cils*^s  in  whicli  a  di>sf^  itf  itnuUmv* 
aiRl  calomel  expelled  several  hiriibri(*oids  and  s])ee<ly  amelioration  of  thf 
paralysis  folio wc»tl.     If  thcHever  is  high,  means  should  be  ust*d  to  redut*  it, 

Ivecehes  mav  l»e  applied  over  tlie  spine  at  the  cervical  and  lumWin* 
largcments  of  the  cord.     Connter-irritation,  in  the  form  of  mustard  pla^tiiv 
or  tincture  of  iodine,  is  adviBable.     The  application  of  the  spinal  i<Hvhag  i* 
a  means  that  is  to  be  strongly   n^ommeudcHl,     Medicinally,  ergot  k  th^ 
reme<ly   which  theoretically  shimld  be  of  value,  and  its  us<*  is  often  fJ* 
lowed  by  imi>rovciment.     It  is  best  given  to  children  in   the  fomi  of  tli*- 
fluid  extract  by  the  mouth,  or  ergotine  may  be  given   in  8up|M)6iloric*. 
Ergotine  has  been  advis(M:l  hypodermically  in  this  disease,  but  it  is  exclu- 
sively jiaiiiful  in  this  way,  and  shonhl  U(»t  l>e  administered  excx*pt  in  caw* 
where  the  patient  cannot  swallow  and  the  lx>wel   is  nn retentive.      Ergo* 
should   be  given  in   large  df>sf*s  as  long  as  the  stomach   will   tolerate  iC-^i 
Hammond  nvommeiids  the  fluid  extract  in  dos<^'S  of  ten  drojis  three  times i 
day  for  infants  of  six  months,  and  half  a  draclun  im  children  between  OM 
and  two  yt^rs.     Belladonna   ha^  bwn  advisi^l,  l)Ut  its  value   is  doiibtftiV^ 
Mercury  and  iodide  of  potiissium  have  also  l)cen  employed,  but  the?  ait 
not  adapted  to  the  acute  stage.     If  there  is  any  evidence  of  nieatrigitis  a^i 
compliaition,  these  remedies  are  imlicatetl. 

The  tr<?atmcut  for  the  clinmic  stage  consists  in  i^medies  to  rest<»tip  powrr 
to  the  piimly^nl  muscles  and  in  the  use  of  means  to  prevent  ami  ct>mTl 
deft»rmities.  The  most  imfwrtant  of  the  former  ait*  electricity  and  mas?«ge. 
?jhHlri(Mty  may  l>e  Ik^uu  in  one  week  from  the  m\&yt  of  the  paralysis,  pm- 
vidi-il  that  tlicre  is  no  fever  nor  mns(ndar  hy|>enesthe5ia.  lentil  afb^  tlir 
thii^l  or  fourth  week,  only  the  mildest  currents  shouhl  l>e  u>?*ed,  ns  ^n>ngrr 
cunvnts  might  muse  inci^ase  uf  (he  dist'ase  in  the  conl.     Erb  r  mI< 

cent  ml  galvanization  at  this  stage.      It  is  given  l>y  placing  the  jn  r^tle 

(anixle)  over  the  siiine  at  the  seat  of  the  lesion  and  the  negative  polt*  (kitlli(«lr) 
at  tlie  epigastrium.  It  has  also  Imh^u  advise*!  to  use  galvanism  to  the  mrd. 
It  is  extn-mcly  doubttid,  however,  if  eitlicr  of  these  mcthmls  is  fif  any  \iUi>r. 
In  using  electricity  to  the  muscles  it  should  fii'st  be  determint'cl  wiiicli  currmt 
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i-ise.     This  will  depend   upon  whether  the  muscles  respond  to  the  liiradic 
f*r^*nt.     If  they  du,  then  tbi,s  onrreut  shoulfl  be  selected,     A  eardinal  point 
^le  administration  of  electrieity  is  to  use  the  least  amount  that  will 
^^^a  mus(?ular  contraction.    The  slowly -tnten-uptcd  current  is  preferahlej 
msc  a  greater  amount  of  contmction  can  be  obtainetl  in  this  way  with 
3e*     pftin.     The  applicatiou  should  be  of  short  dnnition  ;  each  muscle  may 
■^     raade  to  contract  three  or  four  times»     The  treatment  shonld  be  nsi'd^ 
fc^ilv.      If  the  muscles  fail  to  respond  to  the  farad ie  current,  galvanism^ 
kOi.ild  be  employed.     A  great  (»hstaelc  to  the  use  of  this  form  of  electricity 
^lie  pain  it  wuLses^f.     Children  are  nmch   more  intolerant  of  galvanismfl 
"t*^«  of  fanulism.     If  the  former  is  nse<l,  it  is  iinjiracticable  to  use  a  cnr- 
-i^f:  strong  enough  to  pnjdut^e  nuiscular  c<tntractiim?^.     A¥c  mu,st  content 
*-^^^ «*selves  with  a  current  f*f  nm derate  intensity.     Tfic  be?5t  way  to  use  ifH 
*^      ^*)  ^PP'y  t'^**  anode,   which  shcjuhl   be  large  and  well  wetftnl,  over  the 
^^^^^iTA^e^trunk,  aiul  stroke  tlie  katlmde  firmly  over  the  surface  of  the  entire 
**»ir4b.     In  children,  and  inde«xl   in  ndults^  it  is  b-st  to  lx*gin  the  use  of^ 
tl  vanism  by  simply  applying  the  wet  spr^n^es  to  the  limb  atlV'eted,  without 
^yr  current,  going  thnmgh  the  raanipnlatious,  liowever,  us  if  there  really 
i  a  current.     The  next  day  one  or  two  cells  may  Le  usi^d,  and  afler  this 
i^-*^^  cmrent  sliould  be  gradual ly  increased  frt>m  day  to  day.     Static  elee- 
*cMty  has  sometimes  bei'ii  usc^l  advantagennsly  when  neither  fiiradism  nor 
^X vanism  has  Ijeen  of  avaiL 

Maissage  is  of  the  greatest  value  in  infantile  spinal  paralysis.     Not  onlyJ 
it  kt*cp  up  the  nutrition  of  the  muscles  and   reduce  the  wasting,  but  it 
&t,s  in  rehixing  the  shortf»ueil  and  contracted  I  musi^hrs  and  tendons,     Mas- 
ghould  Ije  given  l>y  a  pers^m  skilletl  in  the  employment  of  it,  and  at 
-1^^  same  time  that  the  massjige  is  use^I  the  contractrHl  nuis^^-les  should  l*e 
•%oroughly  stiTtehed,     Cure  should  be  taken   not  to  allow  the  application 
^^^  massage  to  be  kept  up  too  long.     It  is  best  to  have  the  applicati<jn  short, 
^^^it  usetl  daily.     Tlic  length  of  each  application  will  depend,  of  cTiurse,  onJ 
?•  *le  extent  of  the  paralysis.     If  rmly  one  leg  is  paralyzed,  ten  minutes 
^^:>n{|^  enough.     In  some  eases  the  tension  of  the  contraetetl  tendrms  is 
^S^reat  that  ma«sage  and  stretching  will  nt>t  overcome  it,  and  then  tenntomy 
^-^  iit*eessary ;  hut  in  a  nnich  larger  number  of  eases  than  is  generally  l)e- ™ 
^^evinJ,  faithful  and  tliorough  massage  will  do  as  much  as  tenotraiiy.    Sluirt-^ 
^■•"Tiing  will  occur  after  the  division  of  tendons  if  care  is  not  ust^l  to  keep 
^lirin  stretiJitHl.     It  is  very  nceessjirv  to  overcorae  cijutnictnn^s  as  early  as 
^jo^fe*ible,  for  all  efforts  to  restore  musfidar  tone  in  a  paralyz(xl  muscle  will 
^le  nugatoiy  if  it  is  kept  etretched   by  the  contraction  of  its  opponents 
^los^'les  wliich  have  no  furadic*  irritalfiiity  wliilc  stretched  in  this  way  will 
^^^*Oi^u  ivgain  it  when  the  rigidity  of  their  antagonists  has  bct^n  overcome. 

The  tendons  alr>out  the  foot  most  often  require  tenotomy,  es]3ecially  th€ 

^I'Ttdo   Achillis  and   the  phintar   fa.scia.     After  tenritomy  an  apparatus  is 

jicf^htl,  ami  manijudalion  shouhi  lie  kept  U|>  as  long  as  there  is  a  tendency 

ibr  contraction  of  the  tendon  to  recur,      Dt\  V.  P*  ''-•^^^^v  (foe.  ciL)  speaks 
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of  an  operation  for  shortening  an  Dver-sti^etched  tendon,  as,  for  earample.  m 
calcaneus  wlien  the  tendo  AchiUis  h  much  kngthentil.  The  operation  was 
devised  by  Mr,  Alfred  WUlett,  of  St.  Bartholomew^^  Hospital,  and  txjusists 
in  exeisinjr  a  portion  of  the  tendi>n  and  suturing  the  ends  with  the  sur- 
rounding tissues^.  In  the  use  of  nia>:8aj:;e  it  i^s  oilen  ijuggested  by  the  friends 
of  the  patient  that  various  applieations  be  made;  but  it  is  best  to  manipulate 
witli  the  bait'  hauiL  A  little  va,s<line  or  oil  may  be  ustxl  to  facilitate  the 
movements  and  to  prevent  irritativm  of  t!ie  skin,  but  a  gooil  masseur  will 
rub  Iietter  with  the  uncovered  hand  and  never  cause  irritation  of  the  skin, 

Tlie  jmralyztnl  limbs  sliould  bt*  kept  warm*  In  winter  tfie  tenijK'rature 
of  the  j>art  is  greatly  lowireth  It  is  well  to  kwp  the  limb  auistantly  eov* 
ered  with  silk  or  woollen  material,  or  with  eliamois'skin.  The  ajjplication 
of  dry  heat  to  the  paralyzed  jiart  is  useful  in  connection  with  other  means. 
It  ha,H  Imtu  advi.<t\l  in  the  case  of  a  pamlyzed  leg  to  put  the  limb  through 
a  hole  in  a  newspaper  and  t<>ast  it  l>efore  an  u|R^n  fire.  On  putting  tlie 
child  t-o  bed  at  night  it  is  a  good  plan  U>  use  bri&k  friction  for  a  few 
minutes  over  the  atleeted  parLs,  and  then  envelop  them  in  flaimeh 

Medicines  are  of  L'ttle  valne  in  the  chronii^  stage.  Strychnine  has  btx^i 
recommended  Ijoth  per  os  and  hy]K>fIerniically,  but  it  has  never  l>een  proved 
to  Ik-  of  usr\  If  the  gencnd  condition  is  ]>oor,  ccKl-livrr  oil  or  the  hyjx)- 
phosphites  are  indiaitcd  ;  but  the  gcneml  healtli  in  inlautile  [KU':dv-Is  is 
usually  excellent. 

It  18  of  prime  iruportancM^  to  give  the  pandyzc<l  jmits  a.s  much  un*  as 
ix)stiible.  li'  the  lower  cxtivmitit^  arc  atfected,  an  ellbrt  should  lie  made 
to  liavc  the  ehihl  walk  as  early  as  ]>tssible.  To  aet*ompHsh  this,  aj>- 
|mnitus  of  some  kind  is  ncedeti.  The  lightest  form  of  instrument  s^hould 
always  Ix*  used.  Theorc^tiailly,  the  use  of  elastic  bands  to  supply  the  place 
of  the  jianilyzid  muscles  should  aid  tJie  [mtient  in  walking;  practiwdly,  the 
chief  use  of  the  apparatus  is  to  support  tlie  jointe.  Care  should  he  taken  to 
have  the  stt^l  tikIs  thoroughly  (.Muhleil  at  the  joints,  so  as  to  avoid  friction 
and  tlic  formation  of  callosities.  A  well- tit  ting  apparatus  should  nut  make 
pressure  at  a  joint.  If  all  the  leg  and  thigh  muscles  are  ]>owerless,  the 
apparatus  sfntuld  have  a  lock  or  catch  at  the  knWj  so  that  in  standing 
the  joint  shall  be  rigid,  and  in  sitting  ttie  catch  can  be  releascti^  to  allow 
flexion  of  tlie  knee.  It  is  remarkable  how  well  a  child  who  is  |^«inilyzcd  in 
both  legs  can  walk  with  apparatus.  To  aid  a  child  in  walking  with  appa- 
ratus scuuc  form  of  crutch  is  netHied,  For  sevend  yeai^  the  l>arrach  wheel- 
erntch  has  been  used  at  the  Philadelphia  Intinnary  for  Nervous  Diseases, 
and  has  proved  most  satisfactory.  It  is  simply  a  light  frame  witli  wheels 
which  turn  readily  in  any  direction  ;  the  top  of  the  framework  is  padded 
whcR'  it  fits  under  the  armSj  and  them  is  a  piece  of  coveiiKl  metal  for  the 
hands  to  hold.  The  use  of  such  apparatus  enables  the  unaffected  muscdes  to 
be  exercised  J  and  those  enfei^bk<l  are  brought  into  play.  Another  imixirtant 
use  of  apparatus  is  the  prevention  of  deform i ties,  and  it  is  with  this  objetrt 
in  view  that  the  early  application  of  the  instnimenU  should  be  made.     Of 
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course*  care  raust  be  takeo  to  kec*p  the  appamtus  in  impair  and  fitting  prop- 

€»ri^'.     The  child  is  iMjustantly  outgrowing  them,  and  parents  ai^e  olteii  eare- 

«fi»  about  attention  to  the  repairs.     As  a  ralcj  the  iustrnments  need  not  be 

Worn  nt  night;  btit  if  there  is  niueh  tendeney  to  contraction  of  the  tendons 

•  lighter  form  of  ap])aratiis  slioohJ  be  applied  when  the  patient  goes  to  bed, 

Tliere  is  no  indication  for  the  appliaition  of  apparatus  in  {mralysis  of  the 

iip|.»er  extremities.     An  ajij)amtos  has  been  ref^oni mended  in  eases  f)f  wrist- 

cirop  from  paralysis  of  the  extensors,  but  it  is  not  of  any  practical  vahie  in 

»mren,     A  i^ilin;^  or  straps  to  support  the  arm  when  there  is  jmralysis  of 

^    clfltoid  and  slioulder  muscles  are  of  real  utility,  for  they  prevent  tiie 

^^^^^l^lit  of  the  arm  from  dragging  the  head  of  the  buraerns  out  of  the  glenoid 

tsi.Xrity,  and  tlie  stretching  of  tlie  deltoid  is  obviates! . 

CJowers  warns  us  to  be  careful  about  exposure  to  eohl  in  cases  where  the 
ba^:?lc  muscles  are  weak.       In  soeli  eases  the  respimtory  muH'les  are  ftt^blc». 
**^<.l,    "although   nurmal    IjiTathing   may  not   be  impaired,  the  diminution 
i*^    strength  may  render  an  acute  bronchial  catarrli   rapidly  fatab  and  tliis 
^■p^^oii  months  after  the  onset  of  the  paralysis/' 

^^L  Xn  the  treatment  of  these  cases  the  utmost  [mtienee  and  jxjrsevc ranee  are 

^^HpK|uisite  on  the  [mrt  of  the  parents  aiid  the  physician.  If  ^'eternal  vigi- 
ls.mre  is  the  pric^^of  lilwrty,"  so  are  jiersisteue*^  and  long-e<mtinuc<l  tivatmeut 
AXld  care  the  price  of  improvement  in  this  disease.  The  ]>arents  of  the 
patient  must  be  made  to  realize  that  the  treatment  will  have  to  be  kept 
!!.[>  for  months  or  even  for  yeai's.  Constant  attention  will  Ije  required  to 
j>revent  deformities,  for  the  more  the  child  walks  the  greater  will  be  the 
C»*»deney  to  deformities  from  contraction  and  relaxation  of  ligaments  and 
t^e^ndous  about  the  joints* 
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FRIEDREICH'S  ATAXIA. 

Synonymes. — Hcredttary  ataxia,  Friodrelch's  diS4?ase,  Family 
GeiKJ-ie  ataxia. 

Definition, — Friedreich's  ataxia  is  a  chronic  degenerative  disease,  afiTecti 
ing  the  sevei^al  loiig*filiiv  systems  of  the  spinal  eoixl,  e>;perially  that  of  th4 
poeterior  eohinm,  and  later  those  of  the  lateral  ^Njliininti.  It  iK'gin;?  in  thi 
lumhar  region  and  extends  upward  and  downwaixl,  tinally  involving  thi 
medulla  and  e«4pe*^ially  the  niielei  of  the  !»y|Kii^lossid  nerve.  It  develops  ifl 
childhood,  atfeetino;  jwrsons  with  an  ini|3erfeetlyHleveloiKtl  spinal  con!  thi 
result  of  a  neurotic  inheritance.  Clinically  the  disease  is  ehai'acteri^ed  b| 
ataxia  hejjjinninn;  in  the  lower  limhs  and  gnidnally  involving  the  uppel 
linihs  and  the  organs  of  s|}cec*h.  Curvaliire  of  the  spine,  talipes^  vertigOj 
and,  finally,  paralysis  and  contractures  app«n\  The  knet>jerk  is,  as  a  rulej 
abgent.  There  is  but  Httle  pain  or  antestliesia^  and  optic  atrophy  anc 
visceral  trouhlos  are  usually  absent. 

History. — The  disciist?  was  first  deseril>ed  in  1861  by  Friedreich,  whfl 
reported  six  eases,  Carre  reported  one  ease  in  I860;  Bradburv^  one  caa^ 
and  Caqx^nter  two  cases  in  1871  ;  Kt^llogg  two  erases  in  1875;  Dresehfell 
tliree  casc»s  in  1876;  Friedreich  throe  more  eases  in  1877;  Kaliler  am 
Pick,  Schmidt,  Seeligniullerj  Hollis,  and  Gowers  rejiorted  eleven  moil 
cases;  so  that  liy  the  end  of  the  year  1880  thirty-one  eases  had  Ix^en  r© 
[wrted.  The  fii^st  Italian  cases  wei-e  rei>orted  by  JInsso  in  1884,  Araeri< 
can  eases  began  to  be  rwordetl  ra]jidly  at^er  Dr.  W.  E.  Smith  had  reporter 
his  eases  in  1885.  Up  to  the  presi'nt  time  one  hundi^ed  and  sixty-five  casd 
have  been  put  on  record  in  greater  or  less  detail. 

There  have  been  fourteen  <ierman  obstU'vei*s  and  tliirty-thixie  vas/ea^ 
fifi^en  English  and  thirty-six  cases,  six  Italian  and  twenty  cases,  eighl 
French  and  sixteen  east^,  seventeen  Ameri^-an  and  fifty-six  (»a.ses.  A  fe 
cases  of  Swiss  and  other  nationalities  have  alsn  huen  re])orted,  Amenea 
physicians  have,  as  may  be  seen,  bc*en  particularly  active  in  studying 
peculiar  disorder  under  consideration, 
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I>r.  KoUogg  was  araonir  tlif^  first  to  observe  the  disea'?^.  Dr.  W.  Everett 
itii  not  only  adikd  to  its  literaturej  but  also  eontribiitetl  the  rei^iilts  nf  a 
:— jwortem  study  opon  one  case.  la  partieuhir,  Dr.  J.  P,  Crozer  Oiiifith 
^*«:s  ^vcirked  up  the  subject  i  a  great  detail  and  with  the  most  praiseworthy 
^'ane.  His  monograph  nptin  Friedreieh't^  ataxia  is  the  latest  and  by  far  the 
itio^t:  complete  analysiii  of  tlie  subjeet  which  has  Ijcen  piiljlisljed.  An  ex- 
*'"^Ho»it  monograph  was  also  written  by  Dr.  A,  Brousso  in  1882,  and  a 
^*^'ltiable  eritictil  digest  by  OrmercMj  was  pubbshctl  in  Brahi  in  1884, 
S-u^ry  analyzed  all  pit^vioiisly  pubhshed  fiis(^  in  1886,  and  Viziuli  did  the 
^^■lac  in  the  same  year* 

To  all  th^e  writers  I  must  express  my  indeljtedncss^  hut  m^Mv  partien- 

taa.M-lv  to  Dr.  Griffith.     To  his  paper,  published  early  in  1889  and  containing 

nalysis  of  one  hundreil  and  forty-three  cases,  there  can  now  be  added  a 

publidhed  in  this  article  by  myself,  a  case  of  Dr.  V.  P.  Gibney*s,'  tlnx»e 

by  Dr.  E,  E.  Wells,^  five  eases  by  Tourette,^  one  of  wbieli  had  been 

I^^^^viously  reported  by  Blocq,  three  eases  by  J.  M.  Clarke/  one  ease  by 

^-*ulrh^,  of  doubtful   character,*   two   casea   by   Paul   Bloeq,"   a   case   of 

^— ^^clame's  (in/ra\  a  second  case  of  my  own   reported  to  the  Xew  York 

■^urologioil  Society,  January  1),  1890,  and  four  ease?i  n^purte<l  by  inc  for 

1  Rook,  of  Quiocy^  Illinois,  at  the  same  time:  total,  one  hundretl  and 

xty-five.     Dr.  P.  Ladame  has  written  a  very  good  monograph  on  this 

J^utyect  ju  the  Revue  MetUcale  de  la  Suisse  Bomande^  July,  August,  and 

^ffovember,  1889.     Soca,  in  a  Paris  thesis,  November,  1888,  collects  one 

"Uudred  and  sixty-five  cases,  but  includes  some  which  should  not  be  classed 

*«JS  Friedreich's  ataxia. 

Etiologry* — PredisposijUf  Oaitaest  Herediii/. — The  fundamental  factor 
in  predisposition  is  an  inheritctl  or  connate  lack  of  development  of  the 
spinal  cord,  more  particularly  of  the  columns  of  GoU  and  pymmidal  tmcts. 
TUis  oonditioo  is  inheritKl  directly  sometimes,  but  iudii-ectly,  as  a  rule; 
that  is  to  say,  the  parents  or  other  members  of  the  family  usually  show 
siruply  a  neurotic  history,  and  it  is  in  only  a  minority  of  cases  that  there  is 
*  history  of  ataxia  in  the  direct  line  of  ancestry. 

The  more  frequent  condition  is  this  :  the  parents  or  gmndparents  have 
sortie  neuroftis,  such  as  insanity,  inebriety,  or  great  nervous  irritability  ;  the 
Waicia  occurring  only  in  the  children  of  one  generation.  Sometimes  in  a 
iiQgle  family  the  uncles  and  nei)hews  or  cousins  may  be  found  to  have  the 
disease.  Hence  the  name  **  family  ataxia'*  usetl  by  some  writers.  There 
•f^  a  good  many  cases  in  which  the  |>arents  were  apparently  perfectly  sound 
****!   healthy :  yet  it  is  most  probable  that  the  sufferers  from  Friedreich's 


»  New  York  Medical  Record,  October  1,  1887. 

'  Journiil  of  the  American  iledical  Association,  1888,  p»  803. 

■  Iconographie  de  la  Salpdtridre,  vol.  L 

•  British  Medical  Journal  March  28,  1889. 
»  Le  Progre*  Medical,  June  80,  1888. 

*  la  France  M^icale,  April  28,  1888* 
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disease  inherit  a  tendenrv  to  dc^enemtive  processes  from  fi<»me  of  their 
ancestors.  This  degenerative  tendeney  may  have  been  bUowii  in  tbnse 
aneestors  in  a  very  slight  degree.  The  parents  rarelv  have  looomotor 
ataxia,  though  this  lias  been  observed  in  a  few  cases.  The  eliiWren  of 
hjcoraotor  ataxies  do  not  have  Friedreich's  ataxia  except  iu  the  very  mrwl 
instariws,  but  this  may  be  due  in  part  to  the  fact  that  locomolnr  ataxia 
early  establishes  irapoteacc. 

Syphilis  iu  tlie  parents  is  an  element  in  some — perhaps  in  many—^a.'^. 
Congenital  sy])1iilis  lays  a  foundation  for  oenro-degenemtive  cbanse*,  jiM 
as  does  the  acquired  form.  Habitual  intem|x?rance  in  jiarents  uodoubr«lly 
is  a  factor  sometimes;  much  more  mrely  consanguinity  and  tubeivuloRis art 
as  predispjsing  causes  of  degeneration. 

Race, — Moi-e  eases  have  been  observed  in  America  than  in  any  litber 
country  ;  while  the  fewest  have  ^veen  rcjwiitcd  from  Franr«*,  despite  tbe 
attention  called  to  the  sulyect  by  the  French  writers  Bro!L««e,  F6i^  Char- 
cot, Blocq,  and  Tourette.  I  am  inclined  to  think  that  Amenm  w  rich 
in  this  form  of  degenerative  disorder.  Seventeen  observers  have  rpportd 
fifty-six  cases. 

Age, — The  disease  develops  at  about  the  time  of  puberty,  roost  cwb 
occurring  between  tlie  ages  of  six  and  fifteen  yeara.     It  ia  not  very  rart 
however,  for  symptoms  to  develop  even  iu  infancy,  though  some  uf  the 
cases  reported  at  this  time  were  probably  of  a  syphilitic  character.    Idi 
given  family  the  disease,  as  a  rule,  strikes  the  older  nicmberR  first,  brit  thf 
younger  meml>ei-s  are  attacked  at  a  relatively  earlier  age*     Thus,  tlieoldeFt 
child  becomes  ataxic  at  the  age  of  sixteen,  the  youngest  jx?rhaps  at  the  a^ee 
of  ten.     The  most  typical  time  of  development  is  a  rather  late  one.— *>-. 
after  twelve  years  of  age,  as  in  Fried reieli's  original  cases.     The  {YtH'Sf^ 
may  come  on  after  maturity  :  in  such  instances  it  is  only  the  family  hi«i>rj 
which  wHll  justify  the  diagnosis  of  Friedreich's  ataxia.     True  lococn(<c>» 
ataxia  may  l>e  present  iu  the  parents  and  Friedreich's  ataxia  in  tbe  rftil* 
dren.  J 

In  American  cases  the  age  of  development  of  the  disease  has  be^^ 
rather  earlier  than  the  average,  with  the  exception  of  the  cases  reportwJ  t^ 
Wells. 

iSex, — The  male  sex  slightly  predominates,  its  proportion  being  ibir^ 
aixty  ]^r  cent.  In  America  the  female  sex  has,  however,  been  dmf^ 
affected,  the  proportion  being  thirty-two  to  twenty-one. 

Social  Condition, — The  patients,  so  far  as  reports  give  data,  are  tfr* 
children  of  the  laboring  and  agricultural  classes.  They  have  been  fouc»4 
in  the  country  oftener  than  in  crowded  cities. 

Diaihcsis, — ^Nothing  is  known  specifically  regarding  the  tcmpemine^^ 
or  diathesis  of  the  families  affected,  except  that  nervousness  and  vario*^ 
neuroses  were  present. 

Over-Produdivencm, — Some  weight  has  been  attached  lu  ihe  fact  tb*^ 
in  many  instances  the  family  was  a  large  one^  and  the  exoeanve  druin  nfO0 
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niujber  was  thouglit  to  he  an  element  in  eay^atiotK     This  is  not  tlie 

however.     The  ataxia  apjK-ai's  in  elder  duklren,  before  any  dmin  on 

otatenml  enei^ies  could  ha%'e  aeciirred  ;  while  very  often  tbe  family  is  small. 

T*liis  is  partieularly  the  ease  with  the  FiToeh  patients.     In   America  one 

&rr»ily  of  thirt<»i'n  and  one  of  nine  children  arc  reported.     The  remaining 

-^a^milies  were  not  lar<,fe,  m  far  as  is  known. 

EiTiting  Causes, — Nnrsing  at  the  mother*s  breast  is  tliought  to  have 
^:^i:i€3ed  to  bring  out  the  disea^^e  in  one  Italian  family.  But  the  most  frc- 
«iti^^iitly  reported  excitants  of  the  di&ease  are  the  infections  fevers,  partieu- 
l^i^ly  scarlet  fever  and  diphtheria.  Rheumatism,  typhoid  fever,  variola, 
^^'^^"liooping-cough,  and  chorea  are  all  said  to  have  preceded  the  disease.  In 
^^^>Ti^>  of  my  own  ea-^cs  a  severe  blow  on  the  head  is  credited  by  my  patient 
^^^'itli  starting  it  up.  In  the  other  ease  it  w^as  preceded  by  wiiooping-cough. 
-*^ia    most  cases  thei'e  is  no  known  exciting  cause. 

Symptoms. — The  patient  first  notices  an  uncertainty  in  the  gait  and 
*<»tne  feebleness  in  the  lower  limbs.  These  symptoms  gmdually  increase 
^^titil  they  interfei*e  seriously  with  progression  and  foi'ce  him  to  leave  off 

b^fc^^ve  work.     \\' ith  this  there  may  be  some  slight  pains  or  nnmbness  in 
^^e  lower  limbs,  and  an  examination  will  show,  within  a  year  or  earlier^ 
^Ixat  the  knee-jerk  is  gone.    After  five  or  six  yeai's  the  arms  become  affected 
'^"ith  incoordination,  and  a  little  later  bidbar  symptoms,  such  as  thick  or 
^caEoning  speech,  and  often  nystagmus,  ap{>ear.     During  this  time  the  pa- 
^i^nt  saflers  little  pain  and   has  no  trouble  with  the  bladder  or  rectum. 
"V^ertigo  and  headache  are  often  jiresent.     Dorsal  flexion  of  tbe  toes,  tali|>es 
V^trus  or  some  other  form  of  club-forit,  and  lateral  curvature  of  the  spine 
WLTm  often  obserN'cci     Osi^illation  of  the  head  and  choreiform  or  ineoordi- 
na.te  movement8  of  the  extremities  may  develops    As  the  disease  progresses, 
tJ>€  I^  l>ecome  weaker^  and  finally  [jamplegia,  with  contractures  and  mus- 
ostl&r  wasting,  sets  in.     The  disease  makes  slow  progi'ess ;  often  it  remains 
Almost  at  a  stand-still  for  years,  and  the  patients  usually  die  of  some  inter- 
irrent  disease,  such  as  phthisis  or  an  inlectioiis  fever. 

Among  tbe  mrely-c^bserved   symptoms  are   tremor,  spasms,  decreased 

Ical  irritability,  muscular  atro])hy,  vaso-motor  paix»sis,  polyuria,  gly- 

irla,  amesthesiaj  fibrillary  tremor,  choking  attacks,  ptyalism,  strabismus, 

diplopia,  blepharospasm,  a  slight  degree  of  ptosis,  sluggish  pupils,  tachy- 

profuae  sweats,   imiwtence,  slight  vesical   incontinence,   fragilitas 

qm.      Many  of  these  svmptoms  are,  however,  exceptional  and  acci- 

atal. 

The  major  and  essential  symptoms  are  (1)  ataxia,  Wginning  in  the 
»ower  limbs  and  extending  to  the  arms  and  tongne  ;  (2)  pecnliai*  rolling, 
*^Xic  gait,  ataxia  gradually  involving  the  arms  ;  (3)  disturbances  of  speech  ; 
v4)  talipes  and  spinal  curvatures;  (5)  gmdual  development  of  pamplegia; 
V^)  loss  of  knee-jerk  ;  (7)  absence  of  cutaneous  anaesthesia,  of  bladdcr- 
^^^ubles,  of  eye-troubles  except  nystagmns,  and  of  severe  pains;  (8)  the 
^velopment  of  the  foregoing  at  about  the  time  of  pubertv. 
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Analysis  of  Speciai  Si/mpicms, — I  have  space  only  to  go  over  a  fei 
of  tliese. 

Ataxia. — This  i^  the  fundamental  and  by  far  the  most  iraportant  ssyraj 
torn.  By  ataxia  in  its  broadt^t  sen.^e  we  mean  a  los^  of  the  jxiwer  b 
which  one  rec^ognizes  the  dcu^rve  of  (1)  passive  or  (2)  active  moveraeii) 
of  the  limbs,  (3)  their  position  in  space,  and  (4)  the  amount  of  resistam 
or  wci^titai>j*liotl  to  the  muscles.  Our  w^nistance  of  these  different  thiii| 
dejx^nds  upi>n  atlerent  sensory  nervt^s  supplied  to  tlie  joints,  tendons,  te| 
dinous  sheaths^  ami  muscles.  It  dejjends  in  a  very  slight  degree  also  upti 
the  cutaneous  sensory  nerves. 

(a)  When  there  is  loss  of  power  to  j>erceive  the  weight  of  objects  and  tb 
tension  of  the  musc^lc^j  the  muscle-nerves  are  chiefly  aifected,  and  we  hat 
mtiscular  anseiifkeMa,  (i)  When  there  is  loss  of  power  to  appreciate  tb 
amount  of  tension  in  or  contraction  of  muscle,  and  the  relation  of  tk 
limb-segments  to  each  other,  there  is  Ixith  a  muscular  and  an  articular  ai 
lesthesia,  antl  wc  have  a  condition  known  as  static  ataxia,  (e)  When  thca 
is  k>ss  of  power  to  determine  the  degree  of  active  contraction  of  the  museli 
and  tlie  movements  of  the  limbs,  there  is  chiefly  articular  and  tendinoi 
antestliesia  and  locomotor  ataxia. 

Now,  in  Friedreich's  disease  motor  or  locomotor  ataxia  is  always  pi-eses 
and  very  marked.  Static  ataxia,  however,  which  calls  more  into  play  tl 
muscular  sense,  is  less  marked.  The  patients,  though  walking  with  a  mq 
ineoordinated  gait,  can  often  stand  fairly  well  with  the  eyes  closed.  FinalH 
muscular  ansestliesia,  as  tested  by  determining  weights  and  the  position  m 
the  limbs,  is  only  aioderately  impaired,  aud  sometimes  is  not  invohM 
at  all. 

In  fine,  then,  tlie  gait  of  patients  suffering  from  Friedreich's  disc^a>»o^ 
very  incooj-dinate.     The  patient  rolls  ami  tumbles  along  like  a  druukis 
man.     Yet  he  knows  where  his  legs  are,  and  he  can  tell   diffei'cnces 
weights  quite  well 

A  hitherto  undeBcribed  peculiarity  of  Friedreich's  atiixia,  at  least 
shown  in  my  own  patient^  is  that  it  involves  even  the  trimk-museles, 
that  thei-e  is  considerable  swaying  of  the  body,  even  when  seated. 

This  has  been  shown  by  a  study  of  tracings  of  tlie  head-mo veniei^ 
when  the  }mtient  is  standing  and  when  he  is  seated  with  closed  eyes*  , 

It  is  possible  that  this  unusual  degree  of  trunk-ataxia  is  due  to  the  d 
incident  involvement  of  the  direct  cerebellar  tracts.  I  have  observed  it  ' 
a  case  of  ataxic  paraplegia  in  which  the  lateral  columns  were  presumab* 
involved. 

Paraltfsis. — Paraplegia  with  contracture  is  a  late  symptom.  Weaknai 
of  the  lower  limbs,  with  inability  to  walk  far,  is  an  early  symptom.  Thd 
inability  is  dependent  largely  upon  the  excessive  incoordination  and  t| 
consequent  extra  demand  upon  the  ner\'0U9  force  in  the  act  of  locomotionj 

The  deep  reflexes  ai'e  generally  lost  early  in  the  disease,  and  abac 
always   in  a  year  or  two  afler  it   begins.     The  cutaneous  reflex^ 
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ever,  is  not  absolute.  There  is  almost  always  some  complaint  at  varicMis 
stages*  The  paiiis  are  not  often  i54:'vere  and  lightning^ike^  but  are  r«tlt^ 
dull  and  niyalgic. 

Tlie  special  senses  are  very  rarely  affeeted. 

Speecli  usually  l>eeomes  either  syllahie  or  more  often  drawling,  al«>w, 
and  '*  thick/'  Vertigo  and  nystagmus  conclude  the  list  of  niu&t  itnpi»rt^nt 
eymptoras. 


QtM  of  Jt>hn  AUxander  Ddnknniy. — Age^  eighteen  ymin;   single.     UA    We^^*''' 

Admitt<>a  Qptober  5,  1886,     (Sees  Photo.  L) 

Family  Hiat^ynf, — Fiither  diud  f'rtmi  aleoholitim  ;  mcilber  died  In  conflnecui*nt   Ofr^***" 
wise  uTiknown  ur  negative. 

Pt'cviuuii  Hhtonf. — P»tieTit  was  healthy  a»  a  child.     HjmI  rulwola,  pan»citi*, 
f«<7arlHlinii,  nnd  diphth<^na  when  atiout  Bcven  yORre  of  age.     Ha*  had  intermittent 
ft^veml  tiriK^s,     Denies  sypbilw  and  gonorrhoea.     Has  no  alcohoJic  buhitfi.     Vtm  la 
hi-^alth  tiU  it1>out  two  years  befV>re  admission. 

Present  fllmMn, — About  five  y<?ftis  ago,  while  at  his  work,  he  fr-ll»  (trikiiig  on  th*  b^ 
of  hia  boad.     He  waa  nat  rendered  unconst'iijus^  and  soon  rr*iirno«J  bi^  work.      Pr\*vii»u-s^ 
this  he  could  walk  and  Udk  likf*  other  pefiplo.     Sor>n  he  bt^an  t^>  have  dull  and  h- 
fiations,  was  always  tm^l  and  .=leepy.  and  fould  be  air^used  tmm  sloop  only  with  <i 
Then  he  hud  pi^cul'uir  feelins^ft  in  Ip^s,  puin  about  kripes  and  ankle*  shouting  upvanl.    I J 
was  most  severe  in  tbight*.     Hud  pains  in  lumbiir  region  ;  ojnstant  and  *#>v<'rv  iv|ibJ 
algia,     Had  formication  tn  legs  und  back,  especially  about  ><houIder¥i.     Thb  w  Vim  t***- 
For  about  two  years  he  had  a  band^llke  feeling  of  oppref^ion  over  iho  ^trmia^'h^  and«« 
siderable  nausea.     Tlii>i  had  now  gone,  hut  he  vomits  occasionally.     When  tbe»e  »\'ta 
lom«  )»ecarae  marked,  his  gait  wa*  so  peculiar  &s  to  attract  attention.     Ho  could  not 
titraigbt,  but  btiiggerod  like  one  iutoxicaled.    This  syniptom  petsiaU.    Th«  rtmir  and  ir 
have  always  felt  natural  iu  him,  but  his  ankles  were  unsti»ady,  a*  if  he  wen?  wulkirnr 
8kat4^.     Hi*  ^pewb  btw  bc(?n  pei'uliar.     There  is  a  sen&ation  of  the  tongue  being  iii^i 
and  be  hns  difficulty  in   forming  the  de^ir+zd  word,  tUi?  giving  the  «pc«'*^'h  a  tbickn< 
F*>nin'rly  his  woni*  wcrtj  natural.     At  tbe  name  time  his  face  nsdumed  a  fluiihrd  aji 
ance,  tb>it  has  persisted,  at  times  btfing  u  dark  red.     Formerly  he  txmld  walk  rtWity  ;  P»^~ 
the  distance  of  a  bk>ck  \a  done  with  difflrulty.     He  has  no  difficulty  In  urinating.  Kut  il 
done  frequently  in  excessive  amount.     At  first  he  wt\&  habitually  eonitipaied,  pt'iog  t 
and  five  days  without   movement;    now  he  is  regrular     Has   much  dlwDtsM*     H^ 
that  he  has  had  diplopia  and  musnc  vol  it  an  tea. 

Physical  Examinatitm^  ^fln/^  18S9, — Tbe  patient  is  tumll  of  <*tatun', — h<?ight,  four 
ten  iuehe-s.  He  h  well  nourished,  not  anifinie.  Face  is  flusbcii,  and  hand«  jmt  itj 
congeste<L  Hip  gait  is  n-dling,  stiiggfring,  like  a  drunken  man*t  j  he  do»  not  Mn^  hit 
down  bard  upon  the  heel,  as  in  typi<-al  locomotor  ataxia, 

Ht^art  nomiRl^  puUe  slow  and  istmng.     Lungs  normal.     Liver-dulnesi  normal 
tive  organs  in  fair  condition  ;  patient  is  inclined  tc»  conslipait<iri. 

Urine  of  light  speciQc  gravity  (1(X)5  to  lOlO),  and  he  pa^cs  one  hondn^  and  i»igh 
to  one  hundred  and  ninety  ounces  daily.    It  contains  no  albumen  of  (Ugftr,  bol  lliw 
suffer^  greatly  fr«>m  thir5»t. 

Mentally  the  boy  i»  intelligent,  but  emotional  and  lmpres»ionable.     Hi*  «pw^"h 
thick,  he  f^pf^aki*  a^  though  his  mouth  were  full,  but  there  i»  no  •*  scanning*'  or  i-UU! 
utteninee.     He  steep?*  well ;  has  sometimes  headachcar  and  often  attacki  of  vtrtigA.    Jl 
cular  power  U  fairly  good  in  the  arm*  and  lega.     There  is  no  atrophy.     He  hm  Ha 
or  tremulous  movements,  except  that  his  head  oscillates  to  and  fro  when  be  ttnadk    H# 
no  spasms  or  contractions. 

There  is  a  very  slight  tendency  to  flat-foot,  and  a  slight  anterior  curvatu?^  uf 
lumbar  spine,  but  no  lateral  curvature.     Weight,  one  hundi^  and  tblrtr  ponoda 
Hkin  reflexes  iire  diminished,  the  olecranon  and  p.itella  rcflexe*  normid  ;  si#  9k^Qi^ 
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TlwTp  WHS.  on  first  exaniirjiitkni^  a  slii^hi  ftiin*unt  of  cutaneous  anei^lhesia  of  ibc  lower 
lifljU;  IjiUt  it  disappeared »  imd  he  has  Iiud,  if  anything,  cutaneous  hypenusthcsia.  Ilia 
•tAtia  iavfiy  marked  in  ihe  luwer  limbs^  less  in  the  upper.  It  Is  essentially  a  motor  ataxia, 
buiirg  sbDvn  in  loctimotlon  and  in  itninij  the*  arms  and  hands.  In  walkins:  he  fttagsfers  and 
rotUfrom  fide  to  side,  and  often  fall-  if  he  is  not  cureful.  n<?  vim,  however,  Mimd  fairlj 
well  with  eye*  closed.  The  dt'yjree  of  moveuient  of  the  head  is^  shown  in  the  dia)[^rHiii«i 
(Ft^  1-4),  He  has  ttbo  trunk  atiixia,  us  shown  above.  He  knowi?  the  position  of  tiifi 
limb*,  tad  uppreeinti^  dilferenee«  in  weight. 

Hit  Tisinn  is  gotnl.  My  friend  Prtff.  WilliHin  O.  Moore  waa  kind  enough  to  exam- 
iii*bi4t*yrt  (F<?bruari%  1889)^  and  found  n'»lhuig  ahnormnl  in  the  fundus.  The  late  Dr, 
Loriftg,  who  examined  him  In  1887,  liuid  that  he  had  then  some  nysta^mus^  I  have 
Dc?er4#<'ri  it.    He  ha«  no  disorder  of  the  eye-muscles.     His  other  special  penses  ure  nonnal. 

Since  he  camc'  under  observation  in  1880,  the  patients?  gait  hns  grown  worse,  but  his 
gtncm)  condition  has  imprt»ved.  He  has  gained  in  weight,  and  bis  p^^ilyoria  has  nearly 
jfoD**,  He  has  often  cnnipbiinetl  trf  pniit4  in  the  head  and  back,  and  of  vertigo,  but  htis  bud 
no %1iteDiDg  or  girdle  pains.     He  has  ctjntrol  of  the  bladder  and  rectum. 

He  has  twice  fallen^  and  broken  Glret  his  fibulaj  and  next  his  radius  and  ulna. 


The  features  of  specrial  interest  about  this  case  are  its  origin  iViun  a  blow 
0n  the  head  and  the  cc^rebellar  ataxia  showo  in  his  gait,  both  facts  sug- 
gestive of  tumor.  Early  in  the  liistorv  of  \ih  HVinptonis  tlicre  wa.^^  oonsid- 
eralik^  [lain,  thoiiy^li  the  |mtient  always  magnified  his  sy luptonis.  He  .seeniij 
even  t»i  have  had  a  girdle  senstition.  The  presence  of  tlie  knee-jerks,  the 
extniunliDarv  pulynriu,  t!ie  eutane<iiis  %'a,so-ni(>tur  imresis,  were  all  i^finiewhat 
peculiur  thoujjjh  not  tiniqiie  syniptoto-s.  Fragility  of  the  bones  is  a  eurioiis 
and  interestiDg  symptom,  and  it  adds  to  the  links  between  Friedreicli's 
ataxia  and  the  h>e(>niotor  ataxia  of  adults. 

Patholog'ical  Anatomy.— Foniieen  aiilojisies  have  been  made  npon 
cases  of  Fritnlreieli's  iitaxia,  iuehidiog  one  by  Dr.  J.  P.  Crozer  (Jriffithj  not 
yrt  published.  The  disease  in  most  of  the  eases  had  lasted  over  ten  years; 
in  one,  only  two  yejirs  ;  in  two^  eight  years.  Tlie  examinations  have  led  to 
quite  unifbrni  resuhs.  The  lesions  id'  iniportanee  were  fimnd  iu  the  spinal 
crmi  and  meilnlla  only.  The  eonl  was  usually  small ^  flattened,  and  apjjar- 
mtJy  eongeuitally  imiK^rfeet  in  developtnent.  In  smne  caRS  two  t-eiitral 
Ollillk  have  lx*en  se<*n.  A  selerosis  exi.sts  titrough  tlie  whole  longth  of 
the  jxisterior  and  hit^'nil  enlnmns,  sometimes  extending  to  the  anterior 
etinmns.  The  selerosis  is  most  murkal  in  the  jHJStero-metlian  cohmins, 
wbi<*h  are  always  affwted  in  toio.  The  postero-external  rohunn  is  less  in- 
volved, and  there  is  often  a  narrow  strip  of  healtliy  tissue  between  the  ik>s- 
trrior  horn  and  the  si^lerosttl  area,  also  l»etween  the  |K»sterit»r  gi'ay  eonimis- 
»urc  and  the  disc^stxl  parts.  The  posterior  etdinnn  s^-lerosis  is  usually  most 
marked  in  the  lumbar  region.  In  tlie  lateral  eohimns  the  selerosis  always 
affects  the  erosse*!  pyi-amidal  tracts.  The  direct  oerel>elIar  tmets  and  the 
sewtilled  a-^Tuding  antenHlateral  tract  are  diseased  in  some  cases,  but  ap- 
[Kinnitly  not  in  alb  In  a  fvw  ijistauces  the  anterior  median  eolunnis  are 
involve*!.  A  zone  of  healthy  tissue  is  otl:en  fotnul  between  the  seler 
Jijrniinidal  tracts  and  tlie  |Kjsterior  horn.     (Str  Plates  T.  and  II.) 

As  to  the  gray  matter^  it  often  ajiix^ai-s  small  in  amount ;  there  may  be 


signiticuiit  diiiiige.     The  brafn  shows  no  changes  of  imp 
to  the  symptomatology  of  the  disease. 

The  posterior  nerve- roots  are  extensively  selerased,  ' 
k\ss  so,  ami  the  j>eripheral  nerves  show  some  degenerative 

Patholog'y. — The  disease  is  essentially  a  primary 
Tlie  persons  affeeted  by  it  are  born  with  nerve-tracts  whic 
cient  vitality  to  fleve|fi]>  in  ac*mrdanee  with  the  needs  o 
consequently  they  atrophy ,  and  eonnf'^'tive  tissue  takes  ih 
fibre.  This  is  the  same  ]>rocess  that  takes  place  in  loc 
adidts,  wliieh  is  a  de2:erierative  atmphy  alsi>,  hot  involvir 
rior  eolnmo,  as  a  nde.  The  distinetion  iHwc^ni  Friedi 
tnie  tabes  doi'salis  is  etiologieal  and  cliiiiealj  but  not  a  pat 

A  elinieal  peeiiliarity  whieh  esj>e<^ially  distin^juishes  F 
is  the  iVtHxloin  from  cutaneous  antpstliesia,  i>ain,  and  in 
orgauie  spinal  centres.  The  lesions  show  that  eiitaneom 
pass  np  either  in  the  external  ^lart  of  the  pi »stero-external 
lateral  eolnmn  just  external  to  the  pjsterior  h^>rn.  The  al 
ment  of  the  sphineters  may  l>e  due  to  the  faet  that  the  1 
lumlnir  ao<l  the  saeral  *'*>nl  are  not  extx'ssively  involved 
disejise. 

Diagnosis. — The  distinguishing^  features  of  Pried reic 
hereditary  or  lamily  history,  the  ag^e  of  the  patient,  the 
ataxie  crfiit^  the  al)s«Mit'f^  of  sincere  pain,  (yf  rutaneons  at 
bhulder  or  rt^'tal  tmubles,  the  pcruliar  thick  s|MH?eh,  the 
head,  the  spinal  cnrvatnre,  the  talipes,  and  the  absence  of 
A rgy  1 1  -Rt »bertson  pupil, 

Disseniiuatcd  sclerosis  niav  counterfeit  Frifdrelch's  i 
former  there  are  exaggerated  reflexes,  spastic  phenomena, 
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Duration  and  Progrnosis. — Tlie  disease  is  a  prngiTSsive  one,  thougli  it 

may  Im*  stationary  fnr  ii  luii*^  tirne^  untl  may  tn'ou  sliow  k'mjwjrary  ituprove- 

njeut.     The  longest  period  cil'  dumtitju  of  the  disease  i*ii  rix-urd  h  forty-six 

vetir^,  and  the  shortest  two  yeiirs,  the  average  being  fifteen  or  twenty  yeai«* 

I>ea.tJi  f)eeiirs  from  some  iutereiirrent  disorder. 

Treatment, — A  quiet  life,  goo<l  i'uoi],  ai)d  favorable  hygienic  mu'roiind- 

in^^  are  the  main  therapeutie  help8.     Arsenie  and  various  nerve-ttmit-s  may 

Iw^  of  temjKjrary  benefit.    My  eane  ami  jsoiiie  of  tlie  French  cases  were  bene- 

fit:€^  by  jiurtpension  by  the  neck  in  a  Sayre'-s  a}>paratuK.     If  the  disease  ap- 

]3«^a.z-s  in  one  member  of  a  family,  effort  sliould  lie  made  to  piTvent  its  ap- 

peei^rance  in  others.     The  infant  should  not  be  nni*sed  by  its  mother;  and 

sj>oc.-ial  care  should  Ix'  taken  to  [>revent  it  from  getting  any  infwrtious  feverB, 

-^Lx:^cl    from  receiving  auy  falls  or  blows.     Its  lile  sbonhl  Ije  eJiceptiunally 

q^^xi^,  80  far  as  physical  exertion  goes. 


US~^  EEEDITARY  ATAXIC  PARAPLKGIA  IN  CHIL- 
■  DREN. 

^H  There  is  a  primary  d^enerative  diacnder  of  tlie  spinal  cord  (Krurring 

^^**  children  and  eliaraeterized  by  symptoms  of  ataxia  and  Bomr  cntaneou« 
P'^^^rthegia  aoil  spasm.  The  disease?  develops  ui^ually  al»ont  the  time  of 
r  fr^l)irty.  It  progresses  slowly,  and  takes  upon  itself  the  cbaraetcrs  which 
Jiave  described  under  the  name  "simstie  ataxia/'  but  to  which  the  name 
xir  (laraplegirt  is  more  often  given.  Such  eases  may  for  a  time  be  eon- 
**clcr(.d  of  functional  or  hysterical  eharacter,  A  longer  ainpiaintance  with 
tlic?m,  however,  reveals  tlie  jirogressive  and  organic  character  of  the  disease. 
HeriM^iitary  ataxic  |winiplegia  behnig?*  to  the  same  group  as  Friedreich's 
*toxia.     It   is  a   primary  degenerative  disonlcr,  involvings  no  doubt,  the 

t'Wc'nd  and  i>ostcrior  colunms  of  the  spinal  cord,  but  with  a  prc)»ou(ierance 
^^  the  lesion  in  the  lateml  eolumns. 
Two  cases  of  this  disi^as^'  were  re[K)rted  by  me  in  the  Medlcfd  l{t:conl^ 
'^^h'2t  1887.     The  following  is  a  synojisis  of  tlie  strtmd  case: 
Peinale,  aged  nineteen  ;  family  history  good  ;  jmtient  of  nervous  tern- 
P^^'Hfnent ;    snppos<xl   hysteri^^d   attacks    In'tww^n    ages  of  eight  and   ten  ; 
*^^«*re  mental  and  cmcitional  strain  at  sixtwn  ;  ataxia  and  ameslbesia,  witli 
^I^astic  symptoms  affe^^'ting  dilferent  extremities  for  three  years,  but  raainly 
'^*\Vt*,.  limbs;  temporary   visual   trouble;  dI[>loiTia  and  V(*sii»al   |*aresis  ;  no 
***'*it-algic  pains.     When  sw'u  by  the  writer  at  the  t*nd  of  thnn?  years,  tliere 
J^^*  spjistic  ataxia  with  entaneons  amesthesia,  mainly  in  left  arm  and  right 
^^  ;   fl<jme  improvement,  with  shifting,  of  symptoms;  mental  depression; 
J  ^  historical  crisc^s. 
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In  the  thiTC  years  siil>sof|iR^nt  to  tlie  alK)%*e  rc*j>ort  the  pat  lent  V  oornli- 
tion  has  varii'*!,  but,  on  tlic  whulu,  there  is  a  [inigi't^iseiou  of  i^ymYUtm^^ 
and,  while  at  first  the  disease  was  considered  functional,  1  tliink  that  ocn^i* 
there  is  no  doubt  of  its  organic  charaeter. 


LOCXIMOTOR  ATAXl^l  IN  CHILDREN. 

Tlie  spinal  i\m\  of  [xrsons  nndor  the  age  of  piil>erty  is  not  guhjert 
priniury  systemic  degenerativ^e  changes.     Tliis  is  a  general  law  to  wliiiT 
aside  from  the  casa*  of  Friedreich's  ataxia,  there  are  hardly  any  exoepti< 
Dii  Castel  ^  1ms  ivporttHl  a  ciise  of  primary  selerosis  of  the  eolumiift  of 
There  are  s^nTitil  coses  of  amyotrophic  lateral  s«*lerosis  in  young  child 
Cases  of  lateral  sclerosis  are  not  rare,  btit  they  are  always  9eci>ndarj% 
depe ud en t  ge r i era  1 1  y  u po n  l>ra in-! rsiou s,    A \n Hit  t w en t y  c^a^^es  of  d i sftcni i 
sclerosis  are  on  ix*conl,  but  here  such  systemic  degenerations  u»  uocur 
also  secondary. 

The  posterior  columns  alone  seem  sometimes  to  l»e  primarily  ftfl(s:tHl, 
alrrady  indicated  ;  but  in  alrnnst  all  instaner^  the  disease  takes  the  iv 
knuwn  a^  Friedreicirs  ataxia,  and  it  may  Ix^  seriously  doubted  whether  tal 
doraalis  ever  shows  itself  in  young  children  in  any  other  vmy  than  as  hemi 
tary  syphilis  or  as  tlie  pi^ndiar  form  known  as  degenerative  or  Friedrcicli 
ataxia.  Erb  asserts,  however,  that  he  1ms  seen  three  cased  of  loeomot* 
ataxia  in  children  Ijetwecn  the  ages  of  eleven  and  twenty.  Euleulierg 
ports  one  c^Si'  Ix'gimiiug  at  the  age  of  nine  ;  Iveubu*i*:*her,  one  beginiiitig 
the  age  of  thnv  ;  Bmdtmry,  one  beginning  at  the  age  of  nineteen  ;  Rei 
describes  three  castas  of  talx^  in  children  aged  respectively  nine,  thirtee 
and  fifti-en,*  and  refers  to  six  otliciv;  previuusly  reported,  Thomas  Fi 
rejKirts  three  casi-s  occurring  under  the  age  of  ten/^  Strunipell  reports 
cjase  with  talx^tic  and  paralytic  symptoms  in  a  child  of  thii-tet*n. 
refers  to  five  cases  o<7<.urring  between  the  ages  of  felxteen  and  turent; 
Jos,  Eicldx^rg  rcjKiils  a  doubtful  case  of  a  girl  aged  fifteen,  with 
atropliy  and  lightning  jmins.* 

Gomlmnit  and  Mallet  have  reported  a  doubtful  caae  of  tabcsi 
paralysis  developing  In  child IuxkU* 

The  historii^  <*f  some  of  the  cases  of  Friedreieh*a  ataxia — §ucli^  for 
ample,  as  Dreschfeld's  and  Segnin^s  cases^-are  more  like  those  of 


^  6iizett<^  Medii-ale,  1674,  No.  8. 

'  Berlin.  KJitj.  WwbiMi&fhr,,  1885»  No.  5. 

"  Ilud.,  1SS7,  Na  7. 

*  Procrrda  Mwlicul,  1HS8,  Nm.  28,  24,  80. 

*  CincinnnM  Lancot  and  Clinic,  1888.  p.  So4. 

*  Arch,  do  MM.  Exper.  et  dMnnt,  P»l!i.,  May,  1880. 
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tabes  dorsalis  in  the  adult.  Still,  many  of  the  foregoing  cases  are  far  from 
showing  typical  symptoms  of  locomotor  ataxia,  and  some  are  probably 
instances  of  disseminated  sclerosis,  chronic  myelitis,  neuritis,  or  hereditary 
syphilis. 

Locomotor  ataxia,  therefore,  when  it  occurs  in  children,  takes,  as  a 
rule,  the  ty})e  of  Friedreich's  ataxia.  So  far  as  it  diverges  from  that  type 
it  approaches  in  its  symptomatology  to  tlie  locomotor  ataxia  of  adults. 
The  i>atients  then  suffer  from  pains,  anaesthesia,  bladder-troubles,  and  visual 
disturbances.  The  etiology  in  such  cases  is  often  obscure.  Sometimes 
there  is  evidence  of  direct  heredity,  as  m  Eichberg's  case,  or  of  injuries, 
«r  of  rheumatic  influences.  Most  often  there  is  a  history  of  hereditary 
fiyphilis. 


STRUCTURAL  ABNORMALITIES  OF  TH^ 
BRAIN  AND  CORD. 


By  SARAH  J.  McNUTT,  M.D., 

AND 

SARAH  E.  POST,  M.D. 


Abnormalities  of  the  brain  and  cord  may  be  divided  into  two  classeB, 
— namely,  those  of  greater  and  those  of  lesser  clinical  importance.  Among 
the  latter  may  be  placed  anencephalus,  cyclops,  absence  of  the  prosenceph- 
alon, and  absence  of  the  cerebellum, — gross  defects  which  are,  with  the 
exception  of  the  latter,  incompatible  with  prolonged  extra-uterine  life. 

Anencephalus  is  always  associated  with  a  considerable  d^ree  of  cranial 
defect.  Bauer  has  classified  cases  of  anencephalus  into  those  with  and  those 
without  an  occipital  fossa,  the  vault  of  the  cranium  being  absent  in  all 
cases.  In  a  typical  case  there  are  present  of  the  skull,  at  the  most,  only 
the  lower  jwrtions  of  the  occipital,  temporal,  sphenoidal,  and  frontal  bones. 
The  basis  cranii  is  occupied  by  a  mass  of  connective  tissue  and  blood- 
vessels formed  from  ingrowths  of  the  pia,  constituting  the  pseudenoephalon 
or  fungus  cerebri  of  the  older  writers.  Rachischisis  and  amyelia  are 
accompaniments  of  this  condition. 

Absence  of  the  prosencephalon  may  be  found  with  a  complete  skull.  The 
eases  of  Starr  *  and  of  Dana  ^  are  still  fresh  in  mind.  Of  Dana's  case  it  is 
said  that  the  skull  was  proportionately  large  and  long  in  its  antero-posterior 
diameter,  and  that  the  sutures  were  ojien  and  the  bones  freely  movable. 
Both  of  these  children  were  born  at  term  and  lived  a  number  of  days.  A 
rudimentary  thalamencephalon  was  present  in  both  cases.  The  cerebellum, 
medulla,  and  pons  were  reduc^  in  size,  but  otherwise  normal,  the  difference 
in  size  being  apparently  due  to  absence  of  tlie  fibres  which  depend  upon  the 
prosencephalon  for  development.  The  main  interest  of  these  cases  has  been 
found  in  the  complete  elimination  of  the  pyramidal  fibres  and  the  conse- 
quent simplification  of  problems  connected  with  these  and  other  spinal  and 
intracerebral  tracts. 

*  Journal  of  Nervous  and  Mental  Diseases,  July,  1886. 
'  Ibid.,  January-,  1888. 
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'^^^OTRAJ-   ABSOEMALrrUES  OF 


IX   AX©* 


ijpo^m  IS  I 


bf  an  oodivifkd  aDierior  cerebcal  veside^  wfaieb  \ 


hr  hM  a  fiii^le  tcntridep  aad  in  marked 


giv« 


ta 


bill  i  jin^  o|iiie  nerve  and  a  single  eve.  The  maUbnnalioo  of  ttie  ejres  j 
r,  but  one  of  a  defies  of  ddeccs  to  be  found  in  these  eases^  as 
*  afe  abo  imperfect  deirelopoieot  of  die  otfa^*  parts  derived  from  the 
mumr  ceiebml  v^sidey  and  extensive  changes  in  the  bones  of  the  $kull 
Bkc  The  ol&ctory  nenres  aie  absent,  and  the  noese  h  hut  a  mdi- 
'  ocguL  The  defi>itnitT  of  cydops  may  ejusl  in  die  tase  of  an 
fm  well-fiirnied  child.  In  a  ease  r»eiitly  described  by  William 
of  Edtnbnigh,^  the  diild  was  otberviae  well  (levela{jed  atxl  lived 
minutes  after  birth.  Cases  {Mftaking  partially  c»f  die  nature 
of  ike  ct'clopg  ha\-e  lived  lo  a  considerable  age.  In  a  case  repi>rtt^  by 
Bicbter  die  snlgect  was  a  male  who  died  of  pbdiisi?  at  the  age  of  Dioe*  ■ 
tes  JtacL  The  le^  were  oompletely^  paralytic,  there  was  but  slight  uae  of 
Ae  anaa,  and  the  intelHgenoe  was  of  low  grade.  When  younger  die  {latient 
ii  mA  to  have  been  able  to  talk,  but  later  be  became  stupid  and  apathi^icv 
Upoo  autopsy  the  posterior  third  of  the  eorpus  calltisum  was  found  present, 
but  there  had  been  no  further  division  into  hemispheres.  The  optic 
aervfia  were  well  developed. 

Another  case  is  described  by  HadJieh,'  in  a  child  living  but  eight  days, 

where,  with  bare-lip  and  other  deformities,  the  surface  of  the  braiu  was 

fiintjwed  between  the  frontal  lubes,  but  showed  no  further  eflort  at  division. 

There  were  no  traces  of  the  eorpus  callosum  in  this  case.     A  similar 

<■*  has  been  reported  by  AVille.^     Difficulty  in  nourishing  the  child  has 

W*wd  to  be  the  direct  cause  of  death  in  the^^  cases.     An  interesting 

P^  connected  with  the  condition  is  the  fact  that  cortiml  convolutions 

develop  independently  of  a  wrpus  csillosum  or  other  transvei^*  conimi^nre. 

A  tri lobular    brain  hai*  bet^n   rc|>orted  by  licydcui^eicli,*  fmm   the  St, 

Petersburg  Findelhaus,  the  middle  lobe  being  occupied  by  the  third  ventri*  ■ 

^    There  w*as  no  trace  of  ossifit^tlon  in  the  skull,  yet  t!ic  rhild  lived  a 

^Ooiber  of  days.     One  other  similar  case  had  been  reported  fi*om  tlie  same 

***^titti(>n  in  1850,  the  total  nninlxT  of  inmates  during  the  iutt^rval  having 

7^°   two  hundred  and  tliirty-nine  thousand  eight   hundred  and  twenty- 

i*^U     Geoffmy-vSaint-IIilaire    mentions   a   similar  case.      Double  bi:Hin, 

^^r  hcniisphcres,  is  jR'rluips  less  infrapient.     A  recent  ca^  has  been 

'^P'^t-ted  from  Italy  by  Marti  iiotti  and  Sperino**  M 

■*0  all  cases  of  this  class  the  deformity  is  supposed  to  date  from  a  very 
*^*y  stage  of  intm-utcnne  liic.     Ai^euixling  to  Richter/  the  defoi'mity  of 
r*^*ops  has  its  origin  before  the  eighteenth  day. 


»  Edinburgh  Medical  Journal,  vol.  xxxiL  No.  H, 

*  UHdlich,  Arch.  f.  Psych.,  18S0,  Bd.  x.  p.  97* 
»  Willt?,  Arch.  f.  Paych,,  1880,  Bd,  x.  p.  97. 

•  Heydenn*ichj  Virehow  a  Art'liivj  iv.,  1885,  Bd,  c.  p,  24. 

*  Iiittniat.  Monat*chr.  f.  Amit.  ii.  Piiy».,  1888,  p.  IL 

•  Virchuw'i  Aruhiv,  Ed.  cvL  p»  3m 


STRt'CrtlRAL   ABKORMALITIES   OF   THE    BRAIN    AND   CURD. 


KriUititT  teth  US  tirat  the  dosiire  of  the  intHlullary  canal  lH?j^iaa  a  lirtlf 
caufhul  tu  tlie  heail  aiul  pnx^Hls  in  IjMjtli  directions.  This  olw^TVttlii«i  if 
ciU^l  an  a  Reason  for  the  faet  thnt  in  Jhese  early  deformities  the  sacml  T^m 
and  the  jirusenee|)lialon  ^nlfer  so  .nevei^ely,  the  ptirt  last  deveh>p<Hl  Ijcinjr 
that  wliieh  is  most  apt  to  be  niuUbnuod. 

The  r(*niaiiiiiig  eutiditions  whieh  we  have  to  cjODsiderare  not  loetjosi^i 
with  a  somewhat  proUm^tsl  extra-uterine  life.  Thid  class  may  \x  «ib» 
divideti  as  follows  t 

1.  Ahnormalitie.s  awompaiiied  by  defects  in  the  envelopes  of  ihepiit: 
£  Eiic:i»[)haloeele. 
a,  Cranioschisis, -'  HydreiRvphahx'ele. 
(  Meningocele. 


b.  Rachisehlsi 


Mveifx*ele. 
ilSpina  bifida  occidta. 


f  Myeiw 
Isis,  \  Mcnint 


L*lc  sjihialis. 


Abnormalities  in  wliieh  the  envelopes  are  entile: 
'^  Hydrcieephalus, 

Micnx'ephalns. 

Porenc^phal  ns. 

Aberrant  an-augenieut  of  fissures  and  eonvolutioDS. 

Agenesis  of  cortical  elements,  commissureti,  and   as^KiHtiv*^ 
tracts. 

Ejieepkalocek  is  characterized  by  protrusion  or  hernia  of  a  jiart  of  ihl 
brain  throngh  an  oj>enin^  in  the  skull.  Accf>rdinij:  to  Bnins?,  oepebf«l 
hernias  are,  with  few  exi-eptions,  located  in  the  median  line  of  the  ftkull 
The  majority  are  fbuud  at  the  posterior  extremity  of  this  line, — namely,  it 
the  occipital  protuberauec, — i^'X tending  upward  to  the  |>osterior  fimmoel  or 
flownwiird  tii  the  o<x;i|iital  fijiiimen.  Much  less  often  the  aperture  i^  at  the 
ant^^rior  extiTmity,  between  the  cribriform  plate  of  the  ethmoid  and  tht 
frontal  bone  or  between  the  halves  of  the  fnjntal  bone  at  its  lower  uA 
anterior  poitiou.  Exceptional  eases  are  found  in  which  the  opening  i* 
btiwiH'n  the  halves  of  the  frontal  Ikjuc  at  its  upi^KT  piirtion,  the  ai»ti»rior 
fontanel,  and  the  sagittal  suture,  A  few  cases  have  been  obser%'<«il  io  wliick 
it  was  iH'twH^n  the  temjjoml  and  parietal  bones. 

Conpmital  cerebral  hernias  are  found  between  bones,  oot,  as  B  rule, 
through  openings  or  foramina  in  the  substance  of  the  bones.  Then*  are 'jn^ 
few  exceptions.  The  rnxurrence  of  such  a  hernia  in  the  middle  of  tfc 
occipital  luine  is  no  exception,  because  at  a  eeitain  period  of  di'velopitHftt 
the  lialvt^  of  this  bone  are  separate.  Hernia  outside  of  the  medbm  liof  »* 
so  rare  that  only  a  single  case  has  cnjme  to  the  writer's  notice, 

EneepiialmH^e  appears  as  a  n»und  or  t'gg-shaiied  tumor  ri)wml  ^*° 
skin,  unaltcrc^d  if  the  tumor  is  small,  hut  destitute  of  hair  in  tho?i»e of  bnfn^ 
growth.  The  tumor  of  encephaUKN^e  sc^metimes  shows  a  fuVrow  diWdiwr  »* 
into  lateral  halves,  varying  in  size  from  that  of  a  nut  to  tluit  uf  a  roiui'* 
fist     In  the  true  enct^phalocele  this  tumor  is  pretty  firm.     M  h  omtiin^ 
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moi'e  writer  it  fluetiiat^.     Its  volume  is  <lirniiiislH'(l  by  pressuiie  during  ilet^p 
'nsjmntion  and  during  sleep,  while  it  is  luereased  in  voliuue  during  expira- 
tion ami  crifs.    It  is  semi-transparent  wlieu  containing  water.    Impairment 
of  fimetion    is   not    usual   whei-e  the   tumor  is  small  and  not  distnrb^il. 
irbeti  ili5turl>ed,  rnstlc*ssuess,  cries,  and  convulsions  Ibllow.     Pix^ssure  on 
the   tumor    produces  turniug  or  fixing-  of  the  eyes,  diftieult   respiratiiui, 
weakening  of  the  pulse,  naust^a,  convulsions,  and  a  tx>matose  condition* 
Exceptionally  no  change  occurs  in  the  tumor,  but  usually  it  bcct>mt^  larger, 
ftnd  the  more  considerable  its  size  at  the  time  of  birth  the  more  rajiid  is 
Its  ^nnvth.     Mt>st  of  the  cases  die  within  a  few  weeks  of  birth,  fixjm  pro- 
f-  '  .«*  hydrocephalus  or  diffuse  inflammation  of  the  nicmbmucs  fmm  the 

•  iiou  of  the  jKUtions  over  the  tumor,     A   few  easc^  havcj  lu>wc%er, 

lived  twenty  or  thirty  years,  without  funetioual  disturbanees, 

Jlcningocele  is  characterized  by  the  f.^cajK.*  of  the  arachnoid  a<lhering  to 
^lue  dura  through  an  o[>euing  in  tlte  skull,  so  that  there  is  furmed  another 
reside  which  CDUiniuuicates  with  the  cavity  of  the  arachnoid  by  a  narrow 
^nouth.  This  vesicle  forms  a  tuuior  which  is  filled  uith  fluid  and  piesi'nts 
^  semi-translueeut  a|ij)eamuce.  The  case  figured  below  is  one  exhibitt^il 
W  Dr.  McXutt  before  the  Cltuieal  S^x-iety  of  the  New  York  Postgraduate 
^ledical  Seliool,  April  16,  1887.  The  history  of  this  case  is  briefly  as 
follows : 


Fio,  L 


Fio.  2. 


The  patient  was  a  male,  the  first  child,  born  at  term,  of  young,  Ileal  thy 
P^ivnts,  There  was  a  histmy  nf  privation,  anxiety,  and  iusutlicieut  foml 
'-'•'ring  the  preguaucy.  The  delivery  was  nurnial.  The  tumor  was  observed 
••Httic?cliat4'lv  after  birth.  It  appeared  in  the  occipital  Region.  The  sac  of 
■[^"*f^  tumor  was,  al>out  tlie  convexity,  uicmbranous  and  translucent,  To- 
"  ^*3trds  the  liase  it  was  covered  with  Iiair.  The  bones  of  tlie  skull  werv  st^tt, 
^^t*  fontanels  large,  and  the  sutui'es  o|>cn.  Ijcfk  facial  paralysis,  sluudder- 
***3tation,  tali|^>es,  and  deformities  of  tlie  wrists  and  hands  were  |jrosi*nt. 
*^Iie  child  lived  two  months.  At  tlic  time  of  dcatli  the  tumor  measure<l 
*^* He  and  three-fourths  inclies  in  circumference.  The  jiedi4'le  of  the  tumor 
^^ite  thick  and  contained  cerebral  tissue.  The  occipital  convolutions  inter- 
'*^kcHl,  and  the  cc»rel>ellum  was  absent.  A  further  drtailc<l  reiMU't  of  the 
^icnjscopitnl  conditions  in  this  sixtiinieu  is  being  preparKb      The  bony 
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drfoct  exU'nds  irom  the  level  af  the  inferior  eiirvetl   line  intci  the  ticfip 
fommen, 

A  verticai  section  through  tbe  skull  in  the  mcxlian  lioe  is  sliourti  in 
Fig.  2,  with  the  segment  »)f  the  oe<.'ij>ital  Ijone  surrounding^  the  dt'fWt,  wljirli 
was  disarticulateil  and  removed  with  the  tumor.  We  sliall  again  n^fcrta 
thit^  dm  wing,  niatle  from  a  pliotograph  of  the  siK-ciraeji. 

Mtjdovt'le^  or  hernia  of  tlie  eortl,  is  one  of  the  conditions  commonh 
designated  as  sjiina  bifida.  As  deiseribed  bv  KiX'h,*  it  is  fonnd  mo^i  fre* 
qnently  in  the  siieral  region.  The  .^pine  down  to  the  sacrum  is  nommllj 
closefl,  but  the  jKTSterior  gegnients  of  the  arehes  of  the  thixv  upper  sicnl 
ve  rte  f >  ra»  are  I  ae  k  i  n g »  I  *?a  v  i  n g  a  f(  >  u  r-eo  r 1 1  e red  fi  jjls  u  re.  'The  n  u  m  Inrr  < if  the 
vei*tel>ne  is  normal  and  the  direetion  of  the  lamime  convet ;  they  simply 
do  not  quite  meet.  The  boilers  of  the  tisyure  are  covered  with  the  peri*»- 
tenm  of  the  spinal  eanal,  wlii<^h  blendj^  with  the  lumbodorsal  fa^ia.  The 
dura  forms  the  sae  of  the  tumor, 

Normally  the  tx)rd  in  tlie  ucW'l>orn  ends  at  the  level  of  the  wmA 
hiuibar  vertebra,  the  e<:)iil  being  i^lraeted  to  this  level,  ae«;'ording  U^  Kaiike, 
with  the  later  growth  of  the  kmy  eanal.  In  myelocele  at  the  level  of  the 
fir^t  sacral  or  the  hist  lumbar  the  eonl  is  adhcRnit  to  the  flnni»  the  fasfia, 
and  the  skin,  and  iTtmetion  is  thtis  apparently  hindered,  Ixx'au^  if  tb»a>rJ 
in  a  case  of  mych)ce'le  l>e  extended  it  will  n^aeh  the  level  of  the  thin!  or  foiirtt 
sacral  vertebm.  Lumbar,  sjuuiil,  and  eocHTgeal  nerves  aiv  found  iti  tbe 
tumor.  Wheix?  the  coixl  is  adherent  the  menibmne  covering  it  is  often  ikin 
and  tmns[>arentj  up(>earing  to  have*  the  eharaeter  of  priraitive  epihk^ic 
tissue.  Hydromyelius  is  pres<>nt,  a^.  a  rule,  to  a  greater  or  less  dci^rei*  iuill 
ca^e^, 

Mailnfjovik  spuudiH  consists  of  a  hernial  sac  formi'd  by  tiie  dtira  fX- 
ternally  and  lined  by  the  pia.  The  spinal  coixl  does  not  take  pait  in  iW 
formation  of  this  tumor,  but  lies  even  more  dee|jly  than  usual  in  llic  Iujb^'O 
of  the  spinal  i-aual,  or,  at  most,  sends  only  a  few  fine  nerve-trunks  <>vfT 
the  tumor.  TJie  classic  location  for  nieningo(*ele  is  the  inx-iput,  Ae(^*fdi«g 
to  Jvoeh  {Iqc,  ciU)^  its  next  most  fivtpient  hication  is  coccygeal,  at  the  l«ti*"«^' 
extremity  of  the  sacral  vertebrte,  the  pedicle  ap|)ej*ring  through  tJie  biatiw 
sa*'mlis.  Abs*jrption  of  the  neighboring  vertebml  segments  may  ocvmt  fnun 
pressure,  but  a  true  bony  defcet  \^  not  necessiiry  to  the  fcirmation  ^ii  tb** 
tumor.  The  diagnosis  is  obtained  from  the  trans|)areDey  of  the  tuiuor|it* 
fluctuation,  its  rapid  develupment,  and  the  [>rmluetion  of  cerebral  sym]rf'»n** 
when  pressure  is  exerted  u|Min  it.  The  mycloci»le  is,  on  the  wnlrarVt  * 
small,  firm,  and  usually  umbilictited  tumor,  always  associated  with  loo; 
defei:t. 

Spina  bifida,  or  rachisehisis  p<)sterior,  is  characterized  simply  l>y  «*- 
fience  of  a  hirger  or  smaller  (M>rti<m  of  the  vertebral  arch.  In  t^ital  ni*'"^-^ 
chisis  the  whole  c^nal  lies  open,  the  fW*e  Innxlcrs  pointing  outwaid*    Tii*' 
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cst^rd  is  only  partially  de\'eloiMxl.     Cases  of  aDenecplialos  and   occipital 
^SK^phalocele  are  allieil  tu  llii^  claims. 

In  {lartial  rachischisis  the  delk't  is  limited  to  one  region,  or  even  to  a 
.»r&gle  vertebra.  According  to  Koch  (foe.  eit.),  the  vertebne  are  Dornially 
:#c>i*mcd  up  to  their  tninsvei-se  processet^i.  The  intervertebral  fu rumen  and 
^i^^  interarticuhir  ligaments  also  are  little  altered  ;  but  beyimd  the  trans- 
-^^rrse  prtwes&es  the  arch»  instead  of  continuing  backward  and  inward, 
]j:>r«KtH^ls  in  an  outward  direction* 

In  total  rachiseliiais  the  whcile  nurnijer  of  vertebrEe  is  under  the  UMrnuil  ; 
^Im^  bodies  of  the  defective  vcrtehne  are  .smaller  than  normal,  or  may  be 
m^,  givino:   the   variety   knnv^ii   as   i*aehis4(^^'hisii>  anterior.     With   this 
lUbrniation  the  wliole  eonl  may  be  defective,  abs<,'nt,  or  represented  by 
e-iixihrynnal  tis^sue,  or  it  may  ap[>ear  as  a  fissured  ex|)anse.     In  otlier  casen, 
^?v-liere  the  niednllary  plate  has  united  to  form  yie  medullary  tube,  the  spinal 
wm^^rves  take  their  origin   irrei^ularly,  often  Iteing  in  eonnt^'tion  with  the 
MDfinhranes  only  and  totally  dttaclKd  i\\nn  the  cord. 

Spina  bijuia  ocenlin  is  a  mitmr  allied  condition  discovered  by  Virchow 
«i-iid  aiDcc  des<"ribed  in  a  ntimlxT  of  ca>H\'^.^  The  defect  hcTc  is  in  the  lumbar 
"■^e^ion,  it  is  t!Overed  with  skin,  and  hyixTtricliosis  of  the  part  is  cliaractcr- 
istic  of  all  cases.  There  have  lK?en  uniformly  pi*esetit  also  club-foot,  a 
*l**jrnet*  of  anaesthesia,  and  }KMioratin;::  ulcer  of  the  fliot^  These  two  varieties 
**^'  imJiis«:'liisis  were  observed  by  Dareste  in  his  studies  upon  the  artificial 
P»^»diiction  of  deformities,  and  w^ere  referred  to  l>y  him  l>cfore  the  Academy 
*'i  1877.  In  one,  all  the  tissues  from  the  laminie  outward  were  wanting 
^^  the  mi^ian  line;  in  the  other,  bone  only  was  wanting,  the  skin  and 
^Qbcutaneous  tissues  iK'tng  formed. 

With  a  high  grade  of  raf^dschisis,  ventral  hernia,  ini{wrforate  pharynx 
ftitd  rwtnm,  etc,  usually  are  pivstnt.  J.  Blaud  Sutton  fitids  the  origin  of 
*^**i,s  ei>incidenee  in  tlie  primitive  nenrenteric  canal,  the  neural  canal  and  the 
^•>Hientary  canal  lieing  continuous  at  a  very  early  date,  and  hence  coudi- 
^totiid  by  the  sjime  lack  of  formative  force. 

The  older  writers  reganliNl  meningeal  effusion  as  the  primary  etiological 
***<-'t4>r  in  the  pnoduetion  of  cerebro-spinal  deformities.  In  the  class  of  easea 
^^lich  we  have  just  eonsidennl  it  was  supposed  that  the  envelojx^  niptui*e; 
*'*  the  class  yet  to  be  eonsidercxl  the  envelo|)cs  resist  the  execntric  pressure, 
^tid  embarrassed  growth  is  the  result.  The  more  recent  literature  has  not, 
"^Wcver,  given  to  meningeal  eflTnsion  tlie  same  prominent  place,  Dareste 
^'^djater,  Lebcdev,^  fixmi  stiulit^s  of  the  chick  embryo,  Aekermann;^  from 
**  study  of  the  crania  aasocM*at(d  with  hernia  of  the  brain,  and  William 
*^oeb,*  from  a  study  of  spina  bifida,  arrive  at  a  common  conclusion, — 
*^^^iiely,  tliat  bony  defects  at  least  do  not  necessarily  depend  upon  hydro- 

*  Conrad  Bnmner^  V  ire  how's  Archiv,  Bd.  cviL  p.  494. 
'  Virchow 's  Arrliiv,  Bd.  Ixxxvi.  p.  203. 

*  Die  ScbAdeldiflTonuitiit  bet  der  EncephaltH?€le  Congenita. 

*  Beitriige  zur  Lehre  der  Spina  Bifldft, 
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Koch  considers  the  bony  defect  in  myelocele  and 

doe  to  fiulure  of  se{mrHiion  iK^twcn^^n  the  cutaneous  and 

'after  the  formation  of  the  nK*dnlkin^  eanaK     A  i^ptum 

the  oeural  tube  with  the  skin  and  prevents  union 

I  of  the  osseous  and  miijscnlar  layers*     Thest!  finally, 

m  thsckoPSB,  may  exert  traetion  U[Hjn  the  neural  organ  and 

I  im  bed  in  the  canal.     Increase  in  size,  gravit>%  and  6ul)sei}uent 

ipliele  the  work  thus  be^nn.    We  have  alrrady  i-otentJ 

^rihr  Ait  1^01  OMtplAlocele  and  myelocele  are  apt  to  l>e  unibilieated  t»r 

tht  phec  of  uinbiltcation  or  furrowing  is  sup{iosed  to  locate 

ohI  frnnlive  defect. 

li^  the  ahortening  of  the  spinal  ix)lumn,  the  ab8ence  of  some 

nd  tht  dwaHing  of  othei*s  in  pronounced  cases  of  mehischisis^ 

M>f  minor  dt^rec*  of  raehischisis;  without  neutral  involve- 

[  to  the  theory  of  rupture  from  distention.     In  hydnmiy- 

[oxpeot  the  spinal  axis  to  W  lengthened  rather  than  curtaileti. 

1  eilies  further  the  condition  of  the  crania  in  cases  of  enceph- 

oppoeed  to  the  tlieoiy  of  ruptui'e  by  the  distention  of  a 

The  peculiarity  of  these  crania  is  that  known  lis  kypho- 

^  of  the  skull.     In  tliis  deformity  there  is  steepness  of  incli- 

whok  Jbase  of  the  skull,  and,  in  addition,  sharjK^'ninjL;  of  the 

1  angle,  or  the  angle  formed  Wtween  the  l)asihir  pnxiess 

^^tm  qw-ipiiril  booe  and  the  body  of  the  sphenoid.     In  the  live  skulb 

;  by  Ai4ccrmann  the  angle  made  by  the  basilar  proct-ss  of  the  i-KX'fp- 

»  with  the  plane  of  tlie  occipital  foramen  was  diminished  from   14t5 

^li>  U2,  104,  100,  119,  and  132 ;  and  the  angle  made  by  the  basilar 

«tir  the  oortpitttl  Ijone  with  the  b^dy  of  the  sphenoid,  from  151  to 

1^9^  144*  aini  143.5.     Prognathismus,  with  its  receding  forehead 

craoiiil  capiurity,  aecompani^^  this  iiasilar  deformity.     In 

>>%M*  ^Jidloctphaltis  the  first  angle  was  little  altered ;  the  second  was, 

Ihuod  JaiUrrtr^  in  all  of  six  cases.     In  hydreucephalocele  also 

tfcii^  ijMrttr  ^Kaiw  as  ill  h\\h*oct*phalus,  inci*i*ascd  to  157,  175,  and  178  degrees 

\ekennann  finds  kyphosis  an  argument  in  fiivor  of  a 

tM^  delisct  with  a  resulting  dtminish«l  intracerebral  pn:^j=i^ure, 

W  OBtpfauBS*  intraeeivbral  pressure  must  somewiuit  exc*eed  tliat 

iidh^  airdium.     With  a  bony  defect  tliis  balance  of  pressure 

.>k*  *ml  crushing  together  of  the  immature  bones  will  result.     In 

^'T^  t^tt  thm  i\iiitrary,  the  intracerebral  pressure  is  sup|Kised  to  be 

■  of  the  basal  angles  is  a  consequenoe, 

:  a  vertical  section  of  the  skull  in  Dr.  McXutt's  case 

1.^  ■aoiftetly  an  example  of  this  deformity.     Further  ob- 

«^^a£fe{i6^  ikA  MJ^tipOQ  the  bvsLin  but  also  upon  the  skull  in  these  cases 

[^     The  practical  importance  of  the  investigation  is  easily 

/  Itvolkotl),  New  York  Medicftl  Becord,  December  12,  1S89. 
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*<!ii.    If  ppenntal  liytlroi-epiialiLs  leaves  its  impression  upon  the  base  of  the 
Anll^  this  base  may  be  interrogated   in  regaixl  to  a  niiral>er  of  disputed 

To  construct  the  angles  referred  to  by  Ackermann,  first  divide  the  skull 
Pitied ly  in  the  median  plane,  then  npon  this  plane  draw  lines  I'epiTsenting 
Its  intei-seetion  witii  the  plane  fif  the  oceipital  foramen^  with  that  of  tlie  luti- 
gitijdiual  axis  of  the  basilar  process  of  the  oceipital  bone,  and  with  that  of 
longitudinal  axis  of  the  IxmIv  of  the  sphenoid.  The  two  latter  extend 
«Ivvay  between  the  inner  and  outer  surlaees  of  the  bones,  tlie  ine*pmlities 
^f  these  surfaces  being  disrc'gartleib  We  present  Ackerraann's  observations 
®t  Some  leno^th,  on  aeeount  of  their  interest  and  apparent  value,  also  as 
"eiiig  in  their  conekisions  harmonions  witli  the  more  retv^nt  experimental 

While  Koch,  I^bedev,  and  others  make  meningeal  effusion  secondary 
***  a  primitive  meilullary  defect,  Sutton,  on  the  other  hand,  aseribos  the 
ttttnor  of  ocjcipital  meningoc^ele  to  primary  elosui^  of  the  canals  connecting 
™^  lateral  recesses  of  the  fonith  ventricle  with  the  subarachnoid  space.  It  is 
•^^ociated  with  a  rudimentary  or  absent  cerebellum  tf  develojx^d  at  an  early 
•^•go.  This  variety  of  meuingrK-ele  has  ihe  same  relation  to  true  meningo- 
*^*^  that  syringomyelocele  has  to  spinal  raeuingocele.  Hydrencophalocele 
^ould  be  produced,  according  to  Sutton,  by  dilatation  of  the  central  canal 
atia  the  mechanical  withdrawal  of  cerebral  tissue,  the  agent  being  the  trac- 
itoii  exerted  by  the  growing  tumor  upon  the  adjacent  cerebral  mass  ;  Bruns 
*^***ight  that  a  meningocele  b(?<'ame  a  hydrencephalocele  by  the  going  over 
«*erebral  substance  into  tlie  tumor  under  tlie  combined  influences  of 
^'^Wth  and  the  cranial  defect ;  while  Ktx'h,  on  the  contrary,  holds  that  the 
P'^ftian'  encepliahx^le  Ix^omes  a  hydix'ucejihalocele  by  the  loosening  of  the 
^•^'d  of  connection  between  the  neural  tul>e  and  the  skin  and  the  conse- 
_^*^^tit  sinking  back  of  the  hernia  into  the  canal.  The  question  as  to  which 
'•«t^  first,  the  tumor  or  the  defect,  and  the  question  whether  tlie  menin- 
cffusions  are  primary  or  secondary,  cannot  thus  be  said  to  have  yet 
Hved  a  completely  decisive  answer. 

Jiydrocephalus  may  be  internal  or  external.     Internal  hydrocephalus  is 

^^racteriztxl  by  effusion  into  the  vent rich:^.     In  external  hydrowphahis  the 

**'^l  is  found  in  the  subarachnoid  space.     Hydrocephalus  may  be  due  to 

^**^i«of  the  circulation,  meningitis,  shrinkage  of  the  brain,  or  crmgenital 

^^itis.     In  hydrocephalus  due  to  inflammatory  action  the  ejiendyma  is 

^^Hiii<]  thickehe<:l,  nil,  and  granular. 

^licrocephaltu!  is  characterizetl  by  narrowing  of  the  brain  in  all  its  diam- 

^^tB,     Premature  synostiisis  of  the  bones  of  the  skull  has  been  established 

"T  Virchow  as  a  more  or  less  constant  concomitant  of  this  condition.     The 

^^i^volutioDS  are  simple  in  arrangement,  approaching,  according  to  some 

*^tliors,  the  cetacean  type.    In  a  case  reported  by  Dr*  Mary  Putnam  Jacobi^' 


*  New  York  Medicul  Record,  January  11,  1881, 
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in  a  child  of  tlirpi*  mcniths,  tlu-  sktill  nioai^urcd  hut  twclvo  and  a  lial^ 
ID  its  grcatust  drcuraferencc.  Thorc'  was  etrn^ion  into  the  veutrielei?,  b 
epeodyrua  was  uot  inject^Kl.  The  convolutions  were  simple,  little  ci 
narrowband  flattened.  The  nedpitai  lobe  was  Ir^st  developed*  The  < 
callosiim  was  small  and  tenniuattxl  '*  prematurely," 

Inoeripifie  h  a  term  used  to  distinguish  mieroeephalie  brains  in 
the  defect  in  the  oceipitnl  lol)e  is  espet'ially  marked,  Tliis  abnorn 
aecordinti;  to  Riehter,  dates  from  about  the  fouith  month,  at  whieh  tii 
fmntal,  parietal,  and  tetniJonil  \o\ws  Jiave  lx*en  diiier^ntiatcd,  but  the  c 
tal  lolje  has  not  yet  been  formed.  Following  Virehow,  Richter  fine 
origin  (jf  oecijMtal  agenesis  in  pi'ematine  CM-eipital  synostosis.  Sehroel 
conditions  of  idicx-y  found  the  corpus  eallosum  abnormally  short  i 
hundred  and  nineteen  eases.*  fl 

Poirmrphfthis  iscliaraeterize<l  bv  the  pnsenee  of  depressions  or  ami 
portions  of  the  surface  of  the  hcnuspheres.  In  &jme  eases  the  pit 
munieates  with  the  lateral  ventricle.  The  surronnding  eonvohitiona 
otinverge  towards  it,  and  tlie  lesion  is  moi-e  profound  and  presumal 
earlier  <jrigin.  In  tlie  majority  of  aises  the  defect  is  imihiteml  ;  in  i 
it  is  bilateral  and  e%'en  symnietrieaL  An  example  of  hilateml  8ymm< 
porencephahis  is  shown  in  Figs.  3-7,  The  clinical  condition  is  o 
paraplcjtj^ia  of  cerebral  origin,  the  devehjpment  of  the  parts  supplied  I 
atrophitMl  cortex  l>eing  imjiainnb  la  the  case  here  refer reil  tu^thei 
a  history  of  difficult  labor,  with  an  aller-eoming  liead.  The  child  su 
with  convulsions  ^>r  nine  days  after  birth.  It  lived  two  years.  Volu 
motion  never  was  obtaintnl,  tlic  reflexes  were  exaggerated,  and  contra 
were  present  in  all  the  extremities,  in  the  lower  extremities  tlie  rigidity 
most  markwl.  The  larynx  also  was  badly  deveh»])eil»  and  the  eliild  hi 
crowing  respiration  and  the  tendency  to  regurgitation  noted  in  sinrilar 
The  cortical  defect  w^as  found  in  the  jxiits  adjacent  to  tlie  salens  of  Ro 
and  the  pra'centml  sulcus,  there  Ixnng  complete  abst^nc^e  of  gray  mat 
the  Ujttom  and  along  the  sides  of  these  sulci.  The  examination  o 
bi'ain,  made  by  Dr.  William  H.  Welsh,  shows  results  which  are  in 
respects  unique.  We  refer  ]>articularly  to  the  escai>e  of  the  crest  c 
i^t)n volutions  from  the  atrophic  process.  Dr.  Welsh  ^  refers  to  this  jxicul 
as  follows  ; 

**  The  margin  of  sclerotic  tissue  can  be  traced  up  for  a  certain  di: 
alimg  the  sides  of  the  anterior  central  convolution^  and  then  there  aj 
nit  her  abruptly  a  cortex  two  or  three  millimetix*s  in  thickness,  whjc 
be  traced  over  the  top  of  the  convolution  where  it  lias  its  great^efl 
ness.  The  sclerotic  tissue,  however,  does  not  disa|jjx^r,  as  it  can  he  t 
along  the  deeper  jiarts  of  this  cortex  near  the  junction  of  white  and 
matter.     At  the  top  of  the  anterior  central  convolution  can  be  mad< 

«  Neurol ng.  Centralbkiij  OcUiber,  1886. 

*  McXutt,  A  marl  call  Journal  of  the  Medicttl  ScicneeSt  Junumry,  1886. 

'  Ibid.,  JftTiuarv.  1886. 
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in  narmei  siicoession  and  uf  ubuut  nuriual  tliickni'^i?,  the  ruukH^ular  layor,  the 
kyor  of  Bmall  aiitl  tlie  layer  of  large  pyraTiiicls,  and  then  t?omes  tlie  sele- 
rtytic  tisgue,  with  its  abundant  niielei,  fibrous  texture,  aod  dilated  lymph- 


\ 


l^  hemisphere.    Atrophy  of  ttn  :A  eoiivfiluUon,  tttmptiy  of  Iho  ascc'tidlner 

paiirt&I  convolution,  Atrophy  of  lUf  para*  - ntrai  tijTnik%Hn(J  pcissUily  fttmphy  of  Uie  juitedor 
P*H  of  ihe  firet  iemp<jnLl  coiivuluUoii,    (Atniut  iwfwthtrds  aclual  siR*?.) 

spaa^.  lu  foIlowiDg  the  t^rtex  down  the  ^ides  of  the  einivolutioii  it  is 
K^n  tliat  sclerosis  iiivailes  from  the  dtx'per  \mrts  moiio  aod  iiio!*e  of  the 
cortejt,  the  layer  of  hirge  ])ymniids  fii-st  disappearing,  then  that  of  small 

Fig.  4 


.^-^ 


'^    "-, 


^%til  bcmlftptier^.    Atr»>phy  of  thu  nscetntlug  fntuiol  con  volution,  utrophy  of  the  aacendltif  pAtietAl 
oi)nir<)luUoii,  iirid  atm^ihy  of  the  p«nieetttriil  lobule.    ^ About  twothirds  ACtuvd  size.) 

*^t^midg^  while  the  moleeidar  hiyer,  although  ahnormally  rieh  in  nuclei, 

^^^^  tie  tmeed  all  the  way  down  tlie  sides  of  tht*  e<jnvoluti<m.     The  iiopi'es- 

*^tiignot  that  of  a  s<'lerosis  invading  the  cortex  from  the  surfaee,  but  rather 

*Ui  of  invasion  from  the  dee|jer  layers  of  the  cortex  or  from  the  medullary 

_^^Utanc^^'' 

Figs.  3,  4,  5,  6,  and  7  are  taken  from  this  brain. 
Vol.  IV,— 47 
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siftrrtin  acute  illness  rharacterizixl  by  fever,  njnvokion.s,  and  other  evidenoea 

tiF  (listurlxd  cerfibral  at-tion.     In  ctirniection  with  this  fact  the  pnxlnction 

of  symmetric  atrophy  of  the  cortical  motor  centres  has  suggested  a  systemic 

i iifliirumatory  affect ion.^t he  pihencephalitis  of  Strumiiell,  supposably  anal- 

•^rttus  in  character  and  devclopnient  to  anterior  [Hjliuniyclitis.     Satisfactory 

i^>   it  may  ap^>ear,  this  theoiy  has  not  been  substantiated  by  post-mortem 

*'v-i(|i*iiees,  and  must  be  said  to  ije  losing  groinul  in  tlie  general  estimate  of 

tbi*j  c-ondition.     In  other  cases,  as  in  the  one  here  referred  to,  the  jmralysis 

bas  dated  from  birth,  and  there  htis  been  a  history  of  difficult  labor,  witli 

«^nviilmons  following  delivery.     An  hypothesis  fitted  to  these  cases  has  i 

f^P^n   meningeal  hemorrhage  at  the  time  of  biilh.     So  probable  docs  this 

^iologv^  apjx^ar  that  (iowers  has  styled  such  doul>le  hemiplegias   birth- 

P^Jsifig,     Not  all  eases  of  even  biplegia  liave,  however,  tliis  liistory.     In 

^'•g'tit  of  the  nineteen  cases  observal  by  Osier  the  labor  was  normal. 

Kichter's  observations,  already  quoted,  liave  included  cases  of  port^n- 

**^pliidus.     In  these  cases  he  has  divided  the  skull  vertitnlly  upon  each  side 

^^  tj-ie  longitudinal  sinns,  so  as  to  leave  tiie  sinuses  and  falx  entire.     With 

^^c»li  a  section  of  the  skull  he  claims  to  have  nnmistakalily  demonstrated 

•^>*ptiisis*  of  the  }mse  of  the  skull  with  undue  pnyei'tion  of  the  sella  turcica 

tcito  the  cranial  cavity.     To  affomnuxlate  itself  to  this  deformity  the  brain 

^**    rtiore  than  usually  inclineil,  and  the  corpus  callosnm  comes  into  collision 

^'^i til  the  falx.     The  result  is  failure  in  the  development  of  the  ii?strietcHl 

t>«3rtiQn  of  tlie  t'allosum  and  symmetric  atrophy  proceeding  centri fugally  in 

■'-**^tt  directions.    Pressure  of  the  falx  u|jon  the  venoE?  Galena?  pnKloces  ciiTU- 

"^^torj-  disturbances  and  ventricular  efifnsion,     SymmetriLiil  atrophy  of  the 

^^''^itcx  is  thus  explained  as  primarily  **  tabes  of  the  corpus  eallosum/' 

In  the  case  of  double  pfirem^-phalus  here  referrtd  to,  uufoitimatcly,  the 
•^^"'ain  was  removed  so  prtT*ipitately  that  even  a  cousiderable  amount  of 
"*fc»ilar  deformity  might  have  est^jjed  unnoticed.  Excepting  the  post-natal 
^^"'^d pulsions,  therefore,  we  liave  no  evidence  connected  with  tlie  case  which 
"^^'ould  disprove  Richter's  hypoth<^'^is;  wliile  tlie  location  of  the  atrophy  of 
^«^  callosum  just  in  front  of  tlie  splenium,  the  part  which  Richter  finds 
'^ti^  most  frtijuc*utly  cncroach(xl  upon  by  the  basilar  deformity,  with  the 
^y  ixunetry  of  the  coiliral  lesiuu,  would  be  in  its  favor. 

A  curious  point  in  i'onnection  with  this  observation  of  Richter  is  the 
ftiot  that  he  found  the  condition  of  kyphosis  and  collision  with  the  falx  in 
*  OBse  where  the  inc*eption  of  the  [)aralysis  date<l  from  the  sixth  year.  His 
^^planation  is  that  the  deformity  was  present,  but  not  sut!ieieut  to  interfere 
'*''^h  the  brain  until  it  reatrhcd  this  stage  of  its  development.  The  possi- 
hility  of  the  development  of  basilar  kyphosis  after  Itirth  might  also  be 
*^*KB^«ted.  TluTe  was  delay etl  ossification  of  the  intersphenoidal  articula- 
"*>n  in  Dr.  McNutt's  case  of  meningocele,  also  in  all  of  Ackermann'g  casea.  ^ 
^^  fact  of  persistent  cartilaginous  intersphenoidal  union  suggests  rachitis 
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as  the  possible  origin  of  the  deformity. 

tlK'  Ijasc  of  the  i^kull  wjus  not  exainititHl,  but  the  vault  was  raeiiitie, 

child *s  whole  coinlitioD  had  a  raehiiic  aspect. 

In  n^ird  to  unilateral  ijo»*eocephalus,  apparently  mterruption  of 
pymniidid  inu:i  in  any  }jart  of  Its  extent  will  result  in  a  {>orus  if  the  injil 
be  rctxnvL^l  during  the  jx^riod  of  growth,     ^\iggleg worth  reports  tbe 
of  a  man  dying  at  the  age  of  fifty-six  years  in  which  the  left  upper  ci-- 
tremity  liad  been  amputateil  at  the  age  of  four  yeai's.     U|K)D  uuUjpsy  tl 
was  found  atrophy  i*f  the  right  jH)8t-eentral  c*onvolntion.     Also  %ivjirf  i 
minded  tluit  in  Heubner's  cjist*  of  double  [x/reneeplmlus  the  symptoiitis  *l 
from  eonvulsions  and  fever  at  tlie  age  of  fit\eeii  moutfais.     An  embuliii^ ' 
found  hi  the  right  nn'ddle  eerebnd  artery  in  this  ease.     It  is  prcibiible  1 
basilar  kyphosis  is  at  the  most  but  one  of  a  number  of  eomlitions  > 
of  produeing  this  deformity. 

From  even  this  stiort  and  inwniplete  review  of  the  recent  litcTatiii^( 
our  subject  it  will  Ix?  apparent  perhaps  that  iiiterest  has  tenditl  to  eentrel 
the  ojllateral  etiologieal  evidenoe  to  be  gained  by  iuterrogEtioo  of  the  i 
and  spinal  etuial,  upon  the  one  hand,  nnd,  upon  the  other,  in  the  reve 
tions  afforded  by  the  natunil  atropliy  method  of  agenesis.     In  the  pr 
of  such  obsei'vations  as  those  of  Richter  all  doubt  as  to  the  c^ommbsiajl 
system  of  the  wrpus  (?allosum  should  be,  it  would  ap|H*ar,  permaneotly 
to  rest.     The  value  of  this  natural  atrophy  method  in  demonstrating 
eerebro-spinal  tibres  has  also  t>cm  referred  tc3.     An  abnormal  pniduct  t§| 
the  light  of  such  investigations  not  a  mere  mon.strosity  to  be  immedia 
put  out  of  sight,  but  rather  a  blunder  by  which  Nature  reveals  die 
of  her  workshop. 

The  arrangement  of  convolutions  and  the  d^ree  of  development  in  €-^1 
nerve-el  em  ruts  have  re<.^>ive<l   attention  in  connection   witli  the  braim 
imljeeiles  and  criminals,  (mrtieularly  from  Hpitzka/  Mills,^  and  Sachs.* 

It  is  evident  that  in  this  line  of  investigation,  also,  there  is  a  wide  I 
for  research. 


'  Americiin  Journal  of  Neurology  and  Pftycbology^  1882,  p.  a8*» 

'  JoutuhI  ui*  N**rvous  &nd  M^nUl  Diseases,  September  aod  OctobcTi  1386.^ 

^  Ibid.,  SepteiiibciP  and  OLtobor,  1SS7. 


TBE  SURGICAL  TREATMENT  OF  ABNORMALI- 
TIES OF  THE  BRAIN  AND  SPINAL  CORD. 


By  p.  S.  CONNER,  M,D, 


_^  The  congenital  or  carl y-doveloped  abnornmlities  of  the  brain  and  spinal 
that  may  demand  and  with  advantage  re<^ive  surgical  treatment  are 
"•OcDingocele,  encx'iihalocele,  spina  bifida,  and  hydrocephalus ;  in  other  words, 
hernia?  and  dropsies, 

Abnonnal  protrusion  of  a  portion  of  the  brain  or  its  coverings  raay  be 
due  to  too  slight  resistance  on  the  part  of  the  membranous  or  bmy  eraiiium, 
to  iDcreased  pleasure  from  within  be(!au^*  of  ventricular  dropsy,  or  to  a 
dragging  force  from  without  eonse^juent  upon  early  attachment  to  the  fietal 
t*ovclope.  As  a  result  of  tl^e  action  of  these  causes,  the  presenting  tumor 
ooay  be  a  iKjrtion  (1)  of  the  mriiiiigeSj  containing  fluid, — Le,^  a  memngot'eky 
which,  if  it  occur  at  all  (and  tliis  is  nnu-h  doubttd),  does  so  very  rarely  ; 
(2)  of  the  brain, — i,e,,  au  cneephaiocek  ;  (3)  of  both  brain  and  eovering,^ — 
t.^.,  a  mefiingO'encrphahceky  whieli  is  the  most  frcqoeutly  observcil  condi- 
tion ;  or  (4)  of  the  brain  with  inchided  ventricle  distemleil  with  duid, — hn, 
«  hydreneephnlocele^ 

As  shown  by  Berger,  there  oecntrs  at  times  a  hy|)erjjlasia  of  the  menin- 
S«^J  envelope  simulating  a  net) plasm,  aud  when  brain-substance  is  pi*cs<.'nt 
it  may  be  of  such  mixed  character  as  to  indicate  that  the  protrusion  diitcs 
imelc  to  an  early  period  in  the  development  of  tlie  nervous  system. 

The  size  of  the  hernia  varies  greatly,  at  times  almost  equalling  that  of 

M>e  head  itself.     As  might  be  expected  from  the  manner  of  its  protl action, 

'tieation  is  along  the  sutuiT-liues,  being  in  tlie  great  majority  of  instances 

where  on  the  meilian  line,  mtjst  commouly  in  the  mxipital  region,  l>ut 

^^^  Seldom  in  fmnt,  at  or  near  the  uaso-froutal  junction.     Ven^  rarely  has 

'^  '^^n  found  in  the  temporal  region.     When  lomted  posteriorly  it  may  be 

j**st  al)ove  the  foramen  magnum,  at  the  iuutanel,  or,  more  usually,  between 

*"•  two  at  the  meeting-ix>iut  of  the  sevend  [>arts  of  the  oci-ijutal  bone. 

inat   brain   is  or  is  not  present  cannot  in  many  cases  be  absiilutely  de- 

^*"JUnf^  cxwpt  by  netnal   insjx'ctiou,  or,   it  may  l»c,  eji!t*ful  microscopic 

examination,  and  it  should  therefore  always  be  regaitled  as  entering  into 

tl^t' ^'omi)Ottition  of  the  tumor. 
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When  other  than  quite  stnall,  itn  dragnosis  is  ordinarily  ra,«ty7lf  dnt 
consitlemtion  is  had  to  its  location,  its  raorc  or  less  yielding  and  rtuduatiftg 
character  and  translucency^  its  rediicibility,  and  the  effect  of  presjsare  io 
prodiu'ing  general  distnrljanees  (nausea,  convulsions,  or  even  cc^ma).  It 
may  be  eunfonaded  with  simple  serous  cyst,  but  in  the  great  majoritj'of 
cases  such  cyst  may  properly  be  regarfed  as  havHugbeen  origiually  abernia, 
the  connect  ion  of  which  witli  the  interior  has  l>eea  cut  off.  If  small,  «*- 
jiecially  when  loc^atcd  near  the  inner  angle  of  the  eye,  it  may  be  and  bus 
been  niisiakeu  for  a  wen  or  an  erectile  tumor,  which  latter  an  encephalfxiek 
may  much  resemble  in  general  api^earanw*  In  at  lcai*t  one  case  it  \m  befti 
thought  to  be  a  nasal  p^lyp,  and  ojicratal  on  accordingly,  with  a  fatal  re?ult. 
The  great  ditTienlty  at  times,  not  to  say  impossibility,  of  clearly  diag* 
nostirmting  the  affection  mak<^  it  necessary  to  view  with  much  suspidoo 
any  t^rly-notici-d  tumor  situated  in  or  near  the  median  line,  especially  io 
front. 

In  all  the  abnormalities  under  ^consideration  treatment  is  cither  palli8tiT« 
or  radical,  the  former  consisting  in  the  apjilication  of  a  protecting  [mdjimd, 
if  permissiide^of  moderate  pressure.  Radical  trt^tnient  has  been  by  ptim> 
ture,  by  injection,  and  by  incision  followed  by  either  replacement  or  ex- 
cision. Puncture,  which  until  quite  iM?ccntly  was  the  only  ojienition  pmpef 
to  be  done,  since  the  othem  were  almost  certain  to  be  followed  by  &tal 
septic  inflammation,  has  proved  unsatisfac*tory,  having  ordinarily  U*  \x 
frequently  rc*peated,  and  lx?ing  liable,  even  though  all  antisc^ptic  prpcautioBi 
are  taken,  to  give  rise  sooner  or  later  to  meningitis. 

Injections  are  not  to  be  advised,  bec-ause  of  the  great  likelihood  of  the 
production  of  destructive  irritation  and  inflammation. 

Shall  a  cutting  opemttun  be  done?  It  is  as  yet  too  ?soon,  the  cusi'S  air 
too  feWf  to  warrant  t!ie  expression  of  a  positive  opinion.  Septic  mcoiagiti* 
has  up  to  a  recent  date  carried  oft*  the  majority  of  the  patients.  If  w 
ojM'i'ation  is  to  be  done,  the  sac  should  Im?  freely  ojiened,  the  protmdiosi 
brain-substance  replaced  if  jj#jssible,  the  sac  excised  and  its  t*dgcs  sutun^ 
and  the  skin-flaps  brought  together  and  united.  Only  when  the  \^^^ 
hernia  is  small  can  it  be  put  back,  the  obstacle  to  reduction  Wing  either  tbf 
size  of  the  opening  in  the  skull  or  tiic  intolerance  of  the  brain  to  the  ws^ 
mry  pressure. 

How  shall  an  irreducible  mass  he  treated?  Either  by  letting  it al*****' 
closely  covering  It  in  with  siic  and  skin-flaps,  or  by  excising  \U  Tb' 
latter  piXK-etlui-e  will  certainly  add  to  the  gravity  of  the  operatioo,  f*^ 
ticularly  if  the  caae  is  one  of  hydancephalocele,  when  some  part  oS^ 
lateral  ventricle  must  of  nwx^^ssity  Iw  ojK'ued,  Further  experience  Oi^ 
determine  how  much  of  the  bmin  may  be  cut  away  without  resulting  J<**'^ 
or  marked  mental  imiMirment, 

When  tlie  tumor  is  very  small,  is  not  enlarging,  and  seems  to  he  pTt^ 
ducing  no  disturbance,  it  should  not  be  interfered  with  ;  nor  §bouId  tioj 
operation  be  done  when  the  general  conditiou  is   bad,  or  whea  thff^  ^ 
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?iit  other  nialfomiiition  dangcrons  to  life,  or  of  siieli  nature  as  to  ren- 
it  undesirable  that  life  should  be  prolonged. 

Spina  Bifida. — ^Hernia  of  the  spinal  coi-d  or  its  envelopes,  or  both,  is 
corainonly  known  to  Engl i si i  and  American  phypidans  and  surgeons  as 
[spina  bifida,  Wmise  of  the  proniinenee  attaehiog  to  the  aasoeiated  eleft 
[«i:»cidition  of  (lie  spinal  eolnnin,  which  only  in  the  most  exceptional  eases  is 
>f  tlie  vertebral  bodies.  In  the  great  majority  of  patients  the  non-closure 
^f  the  posterior  an^hes  is  in  the  sacml,  hi  in  bo-sacra  I,  and  lunil)ar  regions, 
oocasionally  in  the  dorsal,  and  much  less  ofteu  in  the  cervit^l.  In  a  few 
ii2St.a.Qee3  the  entire  canal  has  been  found  open  ixjst^riorly.  Like  the  corre- 
iding  brain-hernia,  that  of  the  i-unl  may  be  (1)  of  the  meninges,  inen- 
w/f,  the  dropsy  occurring  in  the  amchnoid  cavity  and  poshing  the  c^jrd 
n*^vard  against  the  bodies;  (2)  of  the  coixl  and  its  coverings,  mniingO' 
^J^dacelCf  tlie  fluid  being  in  the  subaiiiehnoid  space  ;  iw  (t^)  ififni}tjo-my(loceh\ 
I  distention  of  the  central  c-anal,  the  cord  Iwing  flattened  and  spread 
^^ut^  The  second  variety  is  much  the  more  common  :  63*2  p^r  cent,  of  the 
^^^ses  examined  by  the  Clinical  Stx^iety  Conmiittce  were  of  this  class.  Or- 
dinarily, if  not  alwaySj  congenital^  the  tumor  may,  tliough  verj^  rarely, 
^laanifest  itself  only  some  time  after  birth.  In  a  few  casc»s  there  is  present 
^^  thick  covering  of  skin,  but  nsnally  the  intc^gument  is  veiy  thin  and 
^losi^ly  adherent,  generally  entirely  absent  over  the  ci-ntral  jmrt  of  the  mass. 
In  Ranke's  opinion,  it  was  a  growing  together  ol'  the  menibranes  of  the 
*^t^  and  the  external  skin  that  prevented  closure  of  the  eanaL  Instead 
•^f  the  ordinary  reddish  color  of  the  tense  shining  tumor,  the  sac  may  be 
Wuish  white,  as  in  a  case  of  Crew's,  In  other  than  simple  meningoc!eles 
^he  cord  or  a  part  of  it  is  found  within  the  sac,  more  or  less  closely  and  ex- 
pensively attached  to  it  or  even  passing  over  in  its  walb  Not  seldom  a 
I  dimple  or  depressed  furrow  indii^tes  the  point  or  line  of  adhesion.    Existing 

I  •^ta  may  make  the  tnnior  multilocnlar. 

^H  Other  malformations,  especially  hydrtK'cphaUis  and  c]nb-frH>t,  are  ot\cn 

^"     present     Paraplegia  and  sphincter-fjaralysis  may  exist  at  the  time  of  birtli, 

in  which  case  death  spc^'dily  o^^curs.     In  many  cases  pamlysis  is  deveJojied 

after  a  short  time.     Spont;ineons  ruptni-e  often  takes  jilacc,  in  lalwr  or  after 

I  ^   few  hours  or  days,  with  the  rr^snlt  onlinarily  of  musing  death,  either 

^^    *luickly  from  shock,  or  more  slowly  from  septic  meningitis.     If  the  opening 

^m  is  a  very  small  one,  sucli  inflammation  may  not  Ijc  develo^ied. 

^^  The  only  otiier  conditions  likely  to  l>e  mistaken  fur  spina  bifida  are 

fniiy  tumors  and  congenital  cysts ;  but  mistake  is  mA  apt  to  lie  made  if 

t'^^utl  is  had  to  the  consistency  and  probably  lobulated  chameter  of  the 

fomaer,  and  to  the  absencx^  of  the  cifwt  of  pressure,  of  changes  of  position, 

j        of  crj^ing,  etc.,  in  altering  the  sixe  of  tlie  latter.     The  cyst  may  be  and 

often  is  an  original  spina  bifida  in  which  the  vertebm!  opening  has  become 

'         ^oeed.     Fatty,  cystic,  and  even  fietal  tumors  have  been  notit?ed  coming 

Gom  within  the  spinal  canal  and  preventing  union  of  the  arches. 

Though  the  majority  of  the  subjects  of  this  abnormality  die  early, 
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largely  from  marasmus,  a  few  live  for  many  months  or  yeai-s,  and  in- 
dividuals have  survival  to  the  age  of  thirty,  fifty,  even  seventy- four  yeans* 
Of  Demrae's  thiiiy-two  patients,  however,  who  were  untreated,  all  were 
dead  within  two  years.  Oor^sionally  it  hapjiens,  as  in  a  case  of  White- 
head^«§,  that  after  years  (twenty -one  in  tlie  case  rcferreil  to)  of  quiescence 
tlie  timior  enlarges  and  becomes  trouble&ome,  even  dangerous,  Spontaneoiis 
closure  of  the  opening  may  occur. 

As  in  cases  of  brain-hernia,  so  here,  treatnicDt  is  either  palliative  or 
radit*al,  intended  to  protect  by  [>ad  or  other  mechanical  covering  and  secure 
nicxlerate  conipression,  or  to  remove  the  tumor  and  effect  closure  of  the 
ojwniug.  When  the  jirotnision  is  small,  is  not  enlarging  or  that  but  slowly, 
and  is  covered  with  healthy  skin,  tlie  palliative  treatment  should  always  be 
adopted.  The  applimtion  of  collodion  has  been  found  of  service*  There 
is  much  wisdom  in  the  suggestfoo  that,  as  a  rule,  no  radical  treatment 
should  be  institute<^l  for  at  least  two  months  after  birth,  as  not  seldom  by 
that  time  indications  of  spontaneous  healing  will  manifest  themselves,  and 
Jarge  proportion  of  the  children  unfit  for  opei-ation  will  have  dieih 

The  nidi«'sil  treatment  has  licen  by  punctui-e,  by  injection,  by  ligation 
or  clamp-compi'ession,  by  ejccision  and  plastic  operation. 

Puncture,  which  has  usually  had  to  be  rejx'ated  owing  to  the  refill- 
ing of  the  ,sac,  has  fX"C*asionally  htyim  followed  by  cuix^,  but  ordinarily  has 
resulted  in  larlure,  commonly  in  death,  due  to  a  develojied  meningitis. 

The  sutx^ess  following  the  appli(?ation  of  a  ligature,  the  ^*raseur-vvire,  or 
the  clamp  has  n(»t  bc^en  such  as  to  give  much  encouragement  for  their  use. 

Puncture  lollowed  by  simple  iodine-injection,  advised  by  Velpeau  and 
first  practised  and  highly  commended  by  Brainarcl  (itKline  gr*  v,  iodide  of 
potassium  gr,  xv,  water  31),  was  a  favorite  methcnl  of  trt^atment  until  Mor- 
ton i>roposed  the  use  of  gtycHjrin  in  phace  of  water  (imline  gr.  x,  itxJide  of 
jMjtassium  gn  xxx,  glycerin  si),  since  which  time  such  solution  has  been  or- 
dinarily employ e<l ;  the  glycerin  IxMUg  thought  to  leSvSeu  the  liability  of  the 
ditt'iision  of  the  irritating  itxline  to  the  j>ai^s  outside  the  sac.  Many  suc- 
cessful cases  have  beeu  reporttnl  (twenty  out  of  twenty-six  treated  by  simple 
injection,  thiily-five  out  of  sf?venty-one  by  the  Morton  fluid,  of  the  cases 
examint^  by  the  Conmiittee  of  the  Clinical  Society  of  Ltmdou),  but  too 
much  regard  should  not  Ix?  had  to  the  statistics  that  have  bct^n  accumulated 
and  i>ul>lished,  as  they  are  nt>t  ver>'  extensive,  and  there  is  good  reason  for 
believing  tliat  the  large  majority  of  tlie  unsuccessful  cases  are  not  put  on 
reconi. 

Great  care  must  be  taken,  in  withdmwing  the  fluid  of  the  sac,  not  to 
remove  Um  much,— not  moi\\  certainly,  than  one-half, — and  to  inject  slowly 
the  iodized  glycerin  in  small  quantity  (3ss-5iii),  as  otherwise  fatal  sluK^^k 
may  be  pnKluced  or  violent  inflammation  mpidly  excited*  I  have  onoe 
seen  an  infant  several  months  old  die  immediately  u|>on  lieing  turned  over 
u|xni  its  back,  after  removal  of  a  large  part  of  the  fluid  in  th*-  sar  and 
injection  of  i>erhaps  forty  drojis  of  the  glycerin  solution. 
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The  exiiSitem-e  of  paralvBis  is  a  coiitra-iudiratiun  to  the  use  of  iodine, 
^^t\le«g,  as  suggc*8ted  by  Ashhurst,  it  can  be  thrown  iuto  the  coverings  with- 
^M  perforating  the  sae  itself. 

When  a  suooessful  resuU  h  to  fi)IIow  the  fnjcetion,  the  sac  heeomes  filled 

^'ith  new  connective  tissue,  which  later  umlergtu'S  contraction  and  .s<:)lidifi- 

<^on.     Whenever  puncture  is  made,  witli  or  without  asscx'iated  injection, 

*t»e  needle  should  l>eentcre<l  at  a  ronsidemble  distance  from  the  mcHliau  line, 

^lessen  the  risk  of  injuring  any  i>art  of  the  curd  whicli  may  be  fu  the  sac  : 

*  huB  been  said  with  truth,  we  have  '*  no  means  of  determining  in  the  living 

^u^yect  whether  or  not  the  fxjixl  ib  in  the  sac."     Electrical  stimulation  has 

O^BO  proposed  as  a  method  of  making  snch  determination, 

Though  the  injection   treatment   in   **  it^   mode  of  action   most  nearly 

^'^Bsetiables  the  natural  mode  of  cure,"  and  its  employment  has  not  seldom 

**^^n.    followed  by  a  siit!sfiict4)ry  result,  yet  within  the  laet  few  years  direct 

*^IE^^''*'^tian  has  mucii  cngiigetl  the  attention  of  surgeonB,  and  in  a  numljer  of 

*^*^*'^a^  the  sac  has  been  removed  and  the  adjacent  soft  parts  lirought  together 

*^    ^^'^losely  as  was  jKissible,     In  one  case  of  s[>cintaneous  rupture,  Davidson 

1*^*^  <3la^ow)  used  a  thin  layer  of  sponge  cut  to  lit  the  ojK'ning  in  the  sac  as 

^  ^^^^-^Bunework  for  granulations,  and  found  after  a  time  that  it  had  eutirely 

^*s=5si^j)j)^^i.ed  .  a  e,ire  followed.     To  clc»se  the  vertebral  gap  Mayo-Kobson 

**^^**^xlnced  a  piew  of  rabljit  periosteum,  without,  however,  seeuring  the 

_^^^iTed  rt^snlt ;  and  Dollinger  lias  done  an  osteoplastic  oiK'ration,  breaking 

iV"u,  l)ending  in,  and  suturing  together  the  everted  arches. 

Too  ni])id  and  excessive  esf^pe  of  fluid  should  be  preventCHl  by  the  posi- 

^**>»3  of  tiie  patient  rather  than  by  tlie  use  of  clamp  or  ligature.    Any  nerves 

^^«^Lt,  may  be  in  the  sac  should,  if  possible,  be  dissected  out  and  returned 

^'^i.tliia  the  canab 

^Zenenko  has  stated  that  remo\'al  of  such  nerves  apimrently  causes  eo 
Oisc!iemible  disturbances  in  the  i'unctious  of  any  organs,  yet  snch  a  case  as 
tli^    one  reported  by  Barton  shows  ttiat,  even  if  no  s|>eedy  ill  consefpiencefl 
TC3ult,  convulsions,  followed  by  death,  may  later  txfnir. 
p  In  closing  the  wound,  the  sevcml  layers  should  be  separately  united  by 

btirjcsd  sutures.     Parker,  who  has  rcportwl  three  openitions,  with  two  recov- 
eric>s,  attributes  the  fatal  result  in   the  third  case  to  infection   introduced 
Wong  the  ti-acks  of  two  silk  sutures  |iasscd   tlirongh   the  skin  and  the 
^^pOT  jmrta  to  strengthen  the  union,  septic  meningitis  developing  very 
Jl^iiel^ly  jifter  removal  of  the  stltehcs,  though  primary  union  of  the  wound 
^^Jt*  had  taken  i*lace.     It  is  of  interest  to  nf>tii'c  that  the  two  t4iildren 

**^  recovered  wei*e  very  young  (four  and  seven  weeks  old). 

,        T'hough  these  excisions  and  plastic  o|>erations  have  fuit  sehhini  Inxai  done, 

^**3^h  it  is  exceedingly  difficult  to  kt^^p  the  wciuiul  aseptic,  and  though  the 

V^^lta  thus  far  have  not  been  very  encouraging  (c.^.,  three  out  of  five  pa- 

**Otsopemted  tijHm  in  theOottingen  clinic  and  rcportrtl  upon  Ijy  Ililtlebrand 

*^*X  yet  future  cxperienee,  and  tfmt  on  an  extended  scale,  can  alone  dctcr- 

**^e  the  actual  value  of  the  really  operative  treatment  of  this  abnormality* 
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Hydrocephalus, — Cansec|ueut  upon  interference  with  the  outflow  of 
blood  through  the  (ialeoie  veins  or  closure  of  the  t^ommuoication  betweeu 
the  ventricles  and  the  subarachnoid  spfkce,  or  because  of  some  disturbaDoe 
of  the  balance  ix^tween  secretion  and  absorptioo  the  cause  of  which  raav 
not  be  recognizable,  thece  occurs  a  dropsical  accumulatiou  in  the  ventricles 
or  subarachnoid  space,  or  b4:Jth*  apparent  at  birth  or  manifestiDg  itself  soon 
after.  Not  seldom  various  niemliers  of  the  same  family  are  affected,  and 
coexistence  of  other  al> normalities  (spina  bifida,  club-foot,  hare-lip,  etc.)  is  — 
fre<:[ueiitly  observ^ed.  Those  congenitally  atfected  are,  as  a  rule  having  few  | 
exceptions^  short-lived,  but  when  the  disease  is  developed  lat^r  and  the 
enlargement  is  of  slow  production  the  patient  not  very  infrequently  lives  to 
adult,  it  may  be,  though  rarely,  to  old  age.  The  size  to  which  the  head 
may  attain  is  at  times  monstrous  :  in  the  Warren  Museum  is  a  skull  twenty- 
seven  and  a  half  iucbes  in  greatest  circumference  ;  in  the  Cruikshank  Mu- 
seum was  one  of  fifty-one  inches.     Cardinal's  head  was  thirty-two  and  a 

Fio.  1. 
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quarter  inches  around,  Esquirol's  patient's  thirty-six  inches.  In  a  child 
twenty-eight  months  old  whom  I  saw  (Fig,  1),  the  distance  from  the  root 
of  the  nose  to  the  oec^ipital  prutiiberanee  was  forty -two  inches,  and  that 
irom  one  mr  to  the  other  over  the  veilex  twenty-seven  and  a  half  inches. 
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Ocmsiniinlly  the  enlargement  is  asymnietri^il,  oven  one-sidc?d.  The 
great  dlspruportioo  lietwtieu  t!ie  size  of  the  head  and  ihat  oi*  the  faee  gives 
a  peeullar  and  chararteristic  appearance  to  the  cliild.  When,  as  is  osnatly 
the  case,  the  dnipsy  is  intra ventriciilaFj  the  eyes  are  c^arric^  doM^nward  and 
outward,  while  their  ]x>sition  is  iinehauged  when  the  enlargement  of  the 
head  is  dne  to  fluid  in  tlie  arachnoid  eavity  only.  In  other  tiian  the  milder 
cases  the  brain  is,  as  a  rule,  iecbly  developed,  and  often  will  Ix?  finmd  spread 
out  as  a  til  in  layer  lining  the  inner  snrfaee  of  the  sac,  or  resting  upon  the 
base  of  the  skulL  iren<jch  reports  a  ease  in  which  the  hemispheres  had 
almost  entirely  disapi>eared. 

Spontaneous  Imi'sting  of  the  sac  is  usnally  followed  by  deiith,  though 
recovery  ha^  Ijeen  known  to  take  plaa\  Extensive  cellulitis  aod  formation 
of  abscesses  have  been  rei>orted, 

kOf  treatment  little  can  be  said.  The  internal  administration  of  drugs 
seldom  or  never  of  any  value,  and  local  applications  arc  practically  use- 
B.  The  only  opemtive  treatment  as  yet  resorted  to  has  been  puncture,  at 
times  eraployc<l  since  the  days  of  IjQ  Cat,  cKx^sionally  with  success,  espe- 
cially in  ciises  of  arachnoid  dropsy*  Only  a  moderate  amount  of  fluid 
eliould  be  drawn  off  at  a  time,  and  that  through  a  puncture  a  little  to  one 

I  side  of  the  median  line  near  the  anterior  fontaueh     The  aspirator-needle 
lehould  Ix^  preferred  to  the  trocar  and  cannla. 
^      'When  elasure  of  the  sutures  has  taken  [)lace  yet  symptoms  of  intraven- 
tricular dropsy  are  present  (indications  aflbrdwl   by  ophthalmt7Sct>pic  ex- 
amination are  of  great  %'alue),  t!ie  ventricles  may  lie  tapped  through  an 
o|K'oiDg  made  in  the  skull,  as  has  been  done  Ijy  Ay  res  and  Keen,     The 
latter  advises  lateral  trephiuiug,  and  directs  to  make  a  large  opening  one 
and  a  quarter  inches  behind  the  meatus  and  one  and  a  t|narter  inches  above 
Reid's  Imse-Iine,     Puueture  towards  a  point  two  and  a  lialf  inches  directly 
alx)ve  the  opposite  meatus.    The  puueture  will  traverse  the  second  temporo- 
S|>henoidal  convolution  and  enter  the  normal  lateral  ventricle  at  the  be- 
ginning or  in  the  course  of  the  deseeuding  cornu  at  a  depth  of  about  two 
to  two  aod  a  quarter  inches  from  the  surface.     In  the  mse  operated  upon, 
the  ventricle  was  reached  at  a  depth  of  one  and  three-quarter  inches  from 
tlie  dura  mater.     The  same  obJ€»etion  holds  against  this  operation  as  against 
Jtapping  in  ordinary  eases:    reaecumulation  of  the  fluid  is  almost  cei'tain 
fjccnr. 
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As  tills  article  is  ytrictly  oonfinecl  to  the  c-oosideration  of  oi^^rative  tcc^bJ 
niqne,  diaguoi?i,^  and  iudications  for  or  against  o|>erative  tnmtmeut  raii*t  be] 
sought  ID  other  seettous  of  this  work.  I 

The  fact  tliat  "  no  itijury  of  tlie  head  is  too  trivial  to  be  despised,  and  nouei 
too  severe  to  be  desi>airtxl  of/-  should  niK^easiiigly  iriflueow  the  snrgeonVj 
opinion  and  control  tiie  treatment  of  head-injuries  at  all  ages,  but  especialljl 
those  fx*cnrnri[r  during  eh i Id hcKKl,  As  the  nio^t  trivial  injuries  of  the  scalp* 
nmy  l>e  coniplicatctl  with  severe  cranial  and  cerebral  injuries,  or  as  secondary < 
diseases  of  the  sfjfl  structures  may  initiate  fatal  intracranial  trouble,  th€^ 
proi>cr  therapeu*^is  of  scalp- wounds  must  first  Ix*  briefly  considered.  An  ii>-1 
significant  sc^alp- wound,  if  it  become  infh'ledj  inay  lead  to  periostitis,  puru- 
lent osteitis,  osteophlebitis,  and  encephalitis;  or, again,  from  the  peri osten nil 
the  inftf^tive  prtx'ess  may,  by  continuity  of  tissue,  through  osteophlebitis,1 
initiate  thrombosis  of  the  cerebral  sinuses,  with  consequent  pya»mia.  AM 
though  such  complications,  as  well  as  tetanus,  are  uueommoo,  they  anil 
possible,  and  most  not  be  ignored. 

INCISED,  LACERATED,  AND  CONTUSED   WOUNDS  OF  THE  SCALP. 

Incised  Wounds. — In  view  of  the  just-mentioned  fiicts,  and  lest  th« 
wounds  of  the  soft  tissues  be  only  the  smaller  ]mrt  of  a  severe  head-injury,, 
the  foltuvving  precautions  should  always  be  observed  before  any  exam iuatiom 
of  the  wound  is  made.  I 

The  hair  should  Ix*  carefully  removtM:!  from  the  (Hlges  and  inunc<Hat0j 
neigh  bo  rhuixl  of  the  wound  by  the  raxur  or  scissors,  after  a  thorough  drench- 1 
ing  witti  carboli/^ed  water,  and  the  sciilp  carefully  sembl>e<l  with  a  nail-brush  ♦ 
wet  with  a  mixtui-e  of  two  |>arts  of  turpentine  and  fourteen  parts  of  alco- 
hol, follo\vt\l  by  soap  and  carljolizod  water,  after  which  the  wound  should 
be  thoroughly  irrigate<l  with  men'uric  bichloride  s^jlution  ;  now%  and  only; 
now,  can  the  wound  be  safely  explored  with  the  disinfected  finger  or  probcj 
Careful  search  revealing  neither  foreign  Ixxlies  nor  fracture,  any  henior*- 
rhage  which  cannot  raidily  \w  cnninAh^  by  ix»mpreasion  must  be  chec?ktd. 
by  twisting  or  tying  l>oth  ends  of  the  divided  vessel.     Whea  the  eoda^ 
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act  iuto  tht!  deuae  fibrocf'l hilar  tissue,   they   ctiii  be  Ix^t   securetl   Iw 

passing  a  Dcedle  amieil  with  ii  ligature  around  the  %*essel,  iiR-liidiiig  some 

of  the  surrounding  tissues.     Ligatures  will  probably  never  be  oeceasary  iu 

■clitldi\*n  except  when  the  wound  involves  the  lower  jjart  of  the  ternpoml 

a,  io  wliieh  ea^^e  the  bleeding  may  prove  ditheult  to  arrest.  "Should  the 
bleeding  recur  or  become  dangerous,  notwithstanding  all  our  local  means, 
the  question  of  applying  a  ligature  U)  the  external  or  connnon  carotid  may 
arise/'*  I  quote  the  Ibregoing  sentence  not  l>eeau&e  in  my  practice  any 
such  contingency  has  arisen,  but  l>ecause  so  experienced  a  surgeon  as  Hewitt 
has  evidently  known  of  some  such  question  arising. 

I  A 11  bleeding  having  been  arrested  except  that  which  is  to  be  cliet/kc^d 
by  the  c^omprcssion  of  the  dressings,  the  wound,  if  it  have  not  penetrated 
the  apTueurosirt  of  the  ^x'ci  pi  to- frontal  is  muscle,  should  be  eh>stxl  by  fixing 
one  end  of  a  strip  of  fine  aseptic  gauze  with  iodoforni-collodion^  uixvn  one 
side  of  the  cut,  when  the  wound  can  be  accurately  coapitated,  and  held  s<>  by 
[minting  the  other  end  of  the  gauze  strip  witli  more  colhttlion,  tJie  drying 
and  consequent  fixation  of  the  dressing  \mug  hastened  by  fanning.  This 
exiKxJient  is  pi-efcrable  to  the  use  of  adhesive  plaster,  because  the  latter^ 
by  the  rapid  growth  of  the  hair,  soon  becomes  loosened,  and,  above  all, 

Iasepticity  of  the  wound  is  rendered  difficult,  if  not  impossible. 
When  the  wound  extends  through   the  mx'ipito- frontalis  a|Miueurosis, 
catgnt  or  horse-hair  sutures  w^ill  often  become  iurcs,sary  from  the  gaping  of 
the  wound,  but  before  their  passage  the  centre  of  a  launch  of  fine  catgut 
must  be  secured  by  a  suture  of  the   same  to  the  deepest  portion  of  the 
wound,  three  or  four  stmuds   being  <mrefully  brought  out  between  each 
pair  of  sutures.     In  cither  variety  of  scalp-wound,  dusting  with  iodoform/ 
laying  a  piec^  of  protective  along  the  line  of  the  wound,  and  the  adjust- 
luent  of  appropriate  aseptic  g-auze  compresses  to  secure  contact  of  the  flap 
with  the  deeper  parts,  must  be  resorted  to,  covering  all  in  with  about  eight 
tliicknesses  of  bichloride  gauze  the  innermost  layers  of  which  have  been 
thoroughly   moistened  with  tlie  men-uric  s<.*lntiou.       !My   preference  is  to 
t^tain  all  io  place  by  the  application  of  a  moist  carholized  gauze  roller, 
Which,  when  dry,  forms  a  firm  unyielding  dressing.     For  appearance'  sake 
^^  muslin  bandage  may  be  applied  outside  the  gauze  roller. 
^P       I  have  entered  into  these  minute  details  Ijeaiuse  afler  corai>onnd  frac- 
T'Ures,  the  ojjeration  of  trephining,  etc,  the  same  metht*d  of  dressing  should 
Oe  adopted,  with  the  exception  of  the  dminage,  which  in  certain  instance 
^HUiSt  \}e  with  the  tube,  as  will  be  indicated  in  its  proper  place* 


*  Hewitt,  Holmes's  System  of  Surgery,  M  ed.»  vol.  i.  p,  670* 

*  Pl»!n  eolk>dion  will  do  very  welli  while  shreds  of  ubsorbent  cotton  can  be  sulMtituted 
tw  tbe  gftuze. 

*  Notwithstandmji^  iht?  exj>erimonts  of  lalwratory  itivDstig^at«o»,  I  still  ding  to  the  use 

^*f  this  drug,  ray  ulinjcal  experiunce  apptinenlly  contrndicting  that  of  the  experimenters, 

'^r»>bAblj  both  are  corr^'t,  recent  observations  going  to  show  that  iodoform  destroys  th« 

^-iralence  of  the  ptomaines  resulting  from  the  tnultipliciition  and  growth  of  certain  of  the 

imicro-org&DiBmB* 
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Should  suppuration  beneath  the  ajioQeuro^is  owur,  from  nfglect  of  the 
proper  aseptic  pre<^nutions  or  from  infection  of  the  wound,  eapillary  drain- 
age will  fail  to  reoiove  the  pus,  and  a  tube  or  tubes  must  be  substituted,  with 
the  applicatiuu  of  such  conipre^i^s  as  will  prevent  all  purulent  acx^umula- 
tions.  Tlie  wound  will  rarely  he  situated  so  as  to  afford  drainage  at  the 
most  dependent  portion  of  the  accumulations,  under  which  circunistaoeess  ■ 
e<innter-oi>ening9  are  indicated^  to  be  kept  patent  by  the  introduction  of  small 
dminau^c-tid>e.s.  If  the  surgeon  will  remember  that  this  aponeurosis  is 
altaehcd  behind  to  the  su|>erior  curved  lines  of  the  occi|jital  bone^  to  the 
mastoid  process  of  the  temporal  bone  and  the  zygoma  laterally,  and  that  it 
becomes  continuous  with  the  tissues  of  the  upjicr  lid  and  those  over  the  root 
of  the  nose,  together  with  the  position  in  which  the  disease  will  compel  the 
patient  to  keep  his  head,  fhe  pmper  places  to  make  tliei-ountcr-openings  can 
readily  l>e  determined  in  each  case.  The  most  Btreniious  efforts  must  now,  of 
course,  l>e  made,  by  the  occasional  use  of  the  stronger  antiseptic  solutions,  to 
render  the  pns-cavities  aseptic,  and  all  bagging  of  pus  must  be  prevented 
by  proper  compresses,  for  by  such  means  oftentimes  a  rapid  diminution  in 
disi'hargc,  ]>ain,  and  constitutional  symptoms  will  result  Sloughing  may 
occur,  but  is  rarely  prmluctive  of  any  osseous  necrosis,  especially  if  strict 
asepsis  be  secuiTd.  8hould  the  surgeon  fear  to  trust  to  the  unaided  powers 
of  nature,  he  may  invoke  the  ostc<jgenctic  powers  of  the  diploe  by  pene- 
trating the  outer  table  with  a  fine  awl,  making  the  perforations  as  close  to- 
gether as  eonveuicnt.  In  a  few  days  grannlatious  will  spring  up  frt»m  the 
diploe  and  coalesce  with  those  of  the  soft  parts.  It  can  hardly  be  expected 
tliat  extensive  or  more  massive  necrosis  will  occur  in  childhood  from  trauma- 
tisms, with  which  we  have  chiefly  to  deal  in  this  section,  but,  should  thi*i 
occur,  it  must  be  rememlicred  that  separation  of  the  sequestra  will  probably 
occ*ypy  months  or  years^  so  that  the  subsequent  discharge  aud  exhaustion 
may  at  times  compel  the  snrgajn  to  resect  large  j)<::irtions  of  the  calvarium. 

Constitutional  Treatment, — As  this  is  the  form  of  inflammation  too 
oomnionly  mistaken  for  erysiix^las  and  alleged  to  l>e  due  to  the  use  of 
stitches,  and  as  the  disease  may  in  some  cases  either  be  of  a  genuine  eiy- 
sijielatons  nature  or  become  complicated  with  er}^siix'!as,  attention  to  the 
digestive  trart  by  the  exhibition  of  calomel  and  s^Kiain  small  doses,  followed 
by  a  saline,  will  pmve  useful,  when  indicatetl  by  the  condition  of  the  tongue 
and  IkiwcIs.  CJuinine,  tiiu-tnre  of  the  chloride  of  iron^  and  stimulants 
when  ne<'cssary,  shuuhl  tliin  be  prest?ribcd,  ^ith  abundance  of  nutnti<iirs, 
non-irritatiug  fo*xl. 

Lacerated  and  Contused  Wounds :  Local  Treatment. — After  the 
preliminary  antiseptic  cleansing  prcviunsly  descTibed,  these  wounds,  if  not 
penetmti ng  the  a|x>neurosis,  shouhl,  when  needful,  be  coaptated  by  gauze 
(or  shretls  of  ahsorljeut  cotton)  tind  t*o]Iodion,  while  division  of  the  aponeu- 
rosis, witli  L*onse(pient  gajilng  of  the  wound,  calls  for  sntures  as  a  retentive 
measure,  even  W  complete  coaptation  wmuot  be  ettVt'ted  :  they  should  be 
drawn  just  tight  enough  to  eifect  this  end,  while  dminage  must  be  provided 
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/or  as  in  incised  wounds.     Under  no  eiraumaiiinees  should  mgs  of  bruised, 
apparently  liopclcssly-damaged  scalp-tissue  be  t'ut  away,  for  even  in  the 
adalt  they  rarely  slough,  much  less  in  ehildreu,  and,  should  they  die,  no 
harm  will  accrue,  provided  asepsis  Ije  secured  :  this  is  a  tuitlinal  rule. 

CX>N'TD8I0N   UF   BONE,    WITH    SUBSEiilTENT   USTEO-MYELITIS,   OSTEO- 
MYELITIS  FROM    MIDDLE^EAR  DISEASE,  ETC\ 

This  complication »  whieh  prolmbly  always  results  from  infection,  should 
l>ut  rarely  occur  w4]en  proper  aseptie  methods,  such  as  suggested,  have  been 
oooscientiously  pui^ued.     When  tlie  constitutional  or  local  symptoms,  or  a 
oombination  of  both^  indicate  the  nect^sity  for  operative  interference,  after 
*i*^  usual  preliminary  antiseptic  precautifms,  a  large  flap,  its  outline  being 
a  shallow  curve  so  plauuctl  as  to  avoid  the  main  sctdp- vessels  and  favor 
**J*aiiiage,  should  be  raised,  all  the  t issues ,  including  the  periosteum,  being 
divij^  at  one  cut,  which  must  be  vertical  to  the  skull.      Preferably  under 
*^^Ostant  antiseptic  irrigation,  tlic  bone  should  be  removed  with  the  gouge, 
tr^ptine,  chisel,  saw,  or  burr  of  the  dental  engine*  including  some  of  the 
apparently  hfalthy  bone  for  a  sliort  distance  around  the  diseased  area.     Ap- 
propriate tube'dminage  l)cing  institutcil,  tlic  flaj>  may  be  now  laid  down  and 
^^SM^fiilly  sutured  with  silkwonn-gut,  silk,  or  prcparetl  horse-hair,  and  an 
^xiti septic  dressing  applicil  over  all.     That  under  the  most  unfavomble  cir- 
<5imigtanoes  success  is  still  attainable  in  eases  of  this  nature,  which  have 
*^BsuJted  even  in  throml>osis  of  the  lateral  sinus  and  septie  embolism  of  th«^ 
ll^firt  and  lung,  is  proved  by  a  case  of  Horsley's,  the  disease  originating, 
**»    is  most  usual,  from  old  middle-ear  disease.*      Horsley  has  suggested 
tlia.t  when  ''the  first  indication  of  embolism  appears,  the  internal  jugular 
vein  should  l^e  tied  in  the  middle  of  tlie  ueck,"  though,  as  he  points  out,  a 
lerieus  arguraenfc  agaiust  the  i>erformance  of  this  operation  **  lies  in  the,  at 
l»^esent  impossible,  task  of  discovering  how  much. thrombosis  there  is,  and, 
fiirther,  what  risk  there  is  of  embolism  from  the  same.'^^ 

SIMPLE   FRACTURES   OF   THE   VAULT, 

Should  ojieration  be  indicated, — and  I  must  reiterate  that  in  this  article 
I  have  nothing  to  do  with  anything  beyond  the  mere  tec^hnique  of  the  various 
operations  requlrtxl  for  injuries  and  diseases  of  the  head, — the  usual  anti- 
^ptic.  preliminaries  must  ix'  attended  to  with  peculiar  care,  for  here,  unlike 
^^  cuse  of  a  comjxjund  fracture,  the  '^sni^eon's  acts  determine  the  fate  of 
*  fiieah  wound,"  and  **  iufec*tion  and  suppuration  ai-e  due  to  his  technical 
^^Mlta  of  omission  and  commission,"  Since  septic  infection  and  inflanima- 
^*>*i  of  the  raeningc^s  and  brain  constitute  the  only  inimc^:liate  risk  to  lii'c  of 
^'^phining,  no  arguments  are  neetled  to  enforce  unusual  care.  The  pi'cfer- 
*bfe  f^j^m  ^f  fl^p^  tijat  whieh  has  been  just  described  in  the  preceding  section, 

*  Medical  Press  and  Circular,  18S6,  N,  S..  p.  405. 

'  The  Oponitions  of  Surgery,  p.  197^  W.  H.  A.  Jocob^on,  F.R,C,S.,  Pliiladdphia,  1889, 
T^U  tug^cAiiun  has  been  recently  fluecesjjfiilly  curried  into  effect  by  another  Burgeon. 
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should  alsvays  be  employed  where  the  previous  damage  to  the  soft  parts 
admits  of  it^  whleh  in  the  injuries  now  under  considemtion,  of  course,  cannot 
interfere.  The  bone  being  exposed,  the  depressed  ineart^erated  fragments 
must  be  released  by  as  limitetl  a  removal  uf  the  overlapping  sound  bone  as 
will  admit  the  iutroductiou  vi'  the  point  of  the  elevator :  if  extensive  com- 
minution of  the  internal  table  exists,  sufficient  sound  bone  must  be  removed 
to  extract  all  the  fragmcutss  of  the  internal  table. 

Oftentimes  the  use  of  a  Hey's  saw,  by  removing  the  overlapping  edge 
of  the  external  table  of  the  skull,  or  by  merely  widening  a  fissure,  will  ren- 
der elevation  possible,  but,  when  the  whole  thickness  of  the  skull  is  driven  M 
down,  the  bone  can  be  moiT  rajiidly  and  satisfactorily  Removed  by  the  use  ■ 
of  W.  B.  Hopkins's  mmiification  of  the  rongeur.     Again,  in  many  cases  the 
trephine  must  be  used,  especially  where  other  instruments  are  not  available. 


METHOD  OF  PERFORMING  THE  OPERATION  OF  TREPHINING. 

The  special  instruments  recjuii^ed  are  an  elevator,  a  knife  with  raspatory 
attached,  trephines  of  various  sizes,  a  trephine-brush,  a  jKiir  of  Hey's  saws, 

a  small  pair  of  cutting  bone-for- 
^^^'  ^'  <^'^ps,    the   goiige-ibix*eps  of  Hop- 

kins, and  |K>rhapsa  lenticular,  with 
which  some  surgeons  still  prefer  to 
elevate  and  smw>th  the  TOngh  edges 
of  bone ;  but  I  have  never  seen  any 
necessity  for  its  use,  as  an  elevator 
in  careful  hands  is  perfectly  safe, 
and  its  rough  serrated  edges  serve 
admirably  to  file  away,  as  it  were, 
any  inetpmlitics  left  by  fragments 
of  the  brittle  inner  table  remaining 
at  the  periphery  of  the  aperture-, 
Hopkins's  rongeur  (Fig.  1)  is 
an  admimble  instrument^  and,  where  it  can  be  used,  serves  a  better  purpose 


Hopklna's  rongeur. 


Fig,  2. 


EJevtitor. 


Fig.  3. 


Fio.  4. 


TrepliUie-bnish. 


Uey'B  «ftwr^ 


than  the  trephine  or  Hey's  saw  (Fig,  4)  in  removing  an  overlapping  shelf 
of  bone,  while  it  is  an  instrument  which  can  be  used  with  more  safety  and 
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Mfitdhv^    Of  the  two  forms  of  trephine,  the  conieiil,  iT»nimoiily  ealled  fiiilt'S 
^ig,   a),  is  the  safer,  sioee  from  its  ibrm,  when  propcrli/  conatruvkd,  it  is 


Fio. 


Fio.  G. 


CoD!ca)  trephine. 


Old-pattern  trephine 


im|MWihh:'  for  it  to  iDJui^e  the  brain  if,  as  the  lagt  portions  of  the 

table*  nrv.  ilivkh'd,  uirdiie  pressure  be  made;  while  under  th^^^e  eireiim- 

**aTic5e»  the  old  form  of  instniment  (Fig.  6)  has  oeeasioimll y  been  aeeideiitally 

pliincrpd  into  the  ln^aiii-sid*stance.      Hyi-sley*  has  devi.setl  a  trei>hiue  with  a 

^peculiar  handle,  with  sueh  a  thin  cutting  edge  that  tlie  Imtton.s  of  bone 

'»'Wn  replrnxnl  fit  much  better  than  they  would  if  cut  out  with  the  ordinary 

form  of  instrnment. 

All  tlie  in^trinueiit.^  inehiding,  in  addition  to  those  mentioned,  a  flat- 
•rfixl  pmlje  or  tooth ])ick  to  measure  the  depth  of  various  portions  of  the 
*f^phine-ent,  a  tenaenhnn,  eev^eral  hgemostatic  forceps,  a  pair  of  scissors,  etc^ 
should  be  thoroughly  boiled*  in  plain  water,  and  then  with  nsepik  hands 
f^moval  and  platiHl  ujxjo  a  towel  wrung  out  of  a  five  per  (x2ut.  t^arbulrc  acid 
^JtilioD,  another  similar  towel  covering  them  until  needed* 

-A  (xjtjvenient  method  of  sujiporting  and  steadying  the  head  is  the  use 
of  ;^rid-bags.     Aniestliesia  mu.st  be  carefully  induced^  and,  in  my  judgment, 
[extx*|H,  for  brain-tumors  and  perhaps  epilepsy,  ether  should  be  the  agent 
^raploved. 

The   scalp  surrounding  the  prt^poseil   site  of  operation^  liaviug  been 

I  Ntavevl  and  disinfected  as  previously  describcil,  where  there  is  no  wound, 

t^nonhl  Ik'  incised  down  to  the  bone  with  one  stroke  of  the  knife,  fonning 

]J^  ^^<?  flap  whose  outline  is  a  shallow  curve  m  planned  as  to  avoid  the 


Aiknrt  one  other  sui^eon  cluima  the  peculiar  form  of  handle  figured,  and  I  cunnot 
thfct  Mr.  Horslpy  does  more  than  state  his  preference  for  thia  form  of  instrumenL 
'  Boiling  in  plain  water  will  render  aseptic  any  inatrufiient  if  kept  up  for  not  less  than 
*'*  *toi mites,  and  lias  the  atlvanta^e  of  not  injurinsj  the  edge  of  cutting:  innrumpntii.     For 


ihie 


^BMon  «c»lid  fttecl  int-trument»  arc  desirahla;  but  even  ivory  or  ebony  hundlea  will  often 


"^^  lHi«  trejitment :  if  not,  they  must  be  cleanied  by  Umff  immermoti  in  the  five  per  cent. 
wMic  «cid  aolution. 
Vol  IV.— 48 
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main  scalp-vt'ssclsntnl  fiivor  dmkiage  in  the  rwiniibent  posture ;  thU  >Iioulil 
be  mpidly  reflated,  Auy  bleeding  which  does  not  8poDtaue«>u*ly  t^eai^ifli 
few  motncnt}^  shonld  be  arressted  by  the  hsimostatic  forcejws,  or  poffiiblv  b; 
ligatures,  but  the-sc*  are  rarely  neees^ary.  The  periosteum  usually  readily 
strips  off  with  the  rest  of  the  flap,  but  tliis  manteuvre  may  be  aM  by 
tlie  use  of  the  periosteal  elevator  of  51  r.  Victor  Horsley\s  depietttl  in  Fig. 

7.  When  merely  an  overlapping  edge  of  bone  has  to  be  removed,  lhi» 

s*e|)arate  removal  of  tlie  ftn- 
c^teum  is  Iianlly  ijwtjisiry, 
the  membrane  beiug  mulily 

(  -J^*C^^^     ^  st^rajxtl  aside  by  the  raifft* 

„    ,    ,       . \    I  ,     .  torv-    All  tliese  maoreuvra, 

Horsley  a  periosteal  elevator.  *  ^^ 

with  those   presently  to  be 

des^MuU'd,  shuuld  be  exeeiitt^l  under  a  constant  flow  of  tartaeid  meituric 
biehloride  sedation,  one  to  two  tbonsand  or  three  thousand. 

The  trephine,  with  its  centre-pin  protiudetl  about  one-si xteentb  of  u 
inch  and  firmly  screwed  in  tlds  position,  sboiikl  now  be  applied  to  the  pjf* 
tion  of  bone  wliieh  it  is  inteiidtMl  to  remove,  tlie  (jeriphery  of  the  trp|jiiiiie 
somewhat  overlapping  the  deprt*a*5t^l  Ixme  at  one  |ioint,  as  indicated  in  Fig. 

8,  The  instrument  ehouUl  Ix^  worked  with  a  light,  ebarp,  quick  moi^ 

Fig.  8. 


Fio,  7. 


^ 


%/ii/j 


ment  from  left  to  right  and  from  right  to  left,  mre  lieing  taken  nottop««* 
unevenly,  and  the  pressure  being  ehiefly  exerted  as  tlie  hand  h  tTarricd  fr** 
left  to  right.     As  stx^n  as  a  snffieirnt  gn>ove  lias  Ij^een  eut  Ut  Pteailv  t«^ 
trephine,  the  eentre-pin  shuuld  be  withdrawn,  and  fixtnl  so  as  to  avoid  inj«^ 
to  the  dura  mater.     Wlien  the  outer  table  of  the  gkull  h  cut  througbt  ^ 
irrigation  is  not  nse<l,  the  bone-dust,  whiHi  up  to  this  time  has  Im^n  •* 
becomes  sotl  anil   bloody,  as  the  instrument  jjenetrates  into  the  dipl 
Both  the  sound  and  the  fet*!  are  also  different.     When  the  use  of  the  cpnC^ 
pin  seems  undesirable,  l>r.  P.   H.  Watson,  of  txlrnburgh,  hai*  su\ 
that  tlie  instrument  Bliould  be  steadied  by  applying  it  tlirough  a  perforata 

'  TliU  u  ab<^ent  in  early  Ufe,  hikI  ut  all  ag«6  over  a  lar|^  part  ijf  the  M|ttB8iu«i  1 

and  m  the  ^'ctpiiul  fussie. 
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pieci*  of  pasteboard  firmly  liet  J  against  the  hone.     In  view  of  the  great  diffi- 
culty of  rt'nJering  jxisfeboanl  aseptie  and  of  its  «ofteniiig  imder  irrigation,  I 
would  suggest  the  substitotton  of  a  perforated  piece  of  tliin  splint-wood/ 
If  the  irrigation  does  not  keep  the  trephine-teeth  free  of  boiie-diist,  or  when 
this  tiieasnro  is  not  employcHl,  the  instrument  mu.st  be  rennjved  from  time  to 
time,  and  rh^an.sed  in  the  earljulixtnl  water^  either  by  the  brash  or  a  sponge. 
The  detritus  lying  in  the  bony  groove  sliould  also  be  i-emoved  by  the 
tootbpiek  or  flat  vml  <d*  the  probe,  advantage  lK.'iiig  taken  at  the  F^anie  time 
to  measure  the  depth  of  tlie  cut  at  various  jiortions  of  the  eircumferenee,  to 
a3<*ertain  whether  the  lx>ne  is  being  evenly  divid^-ch     If  one  segment  of 
tiie  grtMive  W  deeper  than  another,  tlie  trephine  must  be  inclined  towards 
the  fihtillow  side,  anil  |>re>5sure  made  at  that  point  alone  tmtil  the  groove  is 
of  equal  deiitli  throughont.     It  must  Ije  i-emendicrc'd  that  tlie  bone  is  fve- 
qut'iitly  of  unequal  thickness  at  various  parts  of  the  eircnmfert*nee  of  a 
t-re|>hine-cnt,  80  that,  while  the  osseous  disk  may  be  fiimly  held  fast  at  some 
pointti  by  portions  of  tlie  inner  table,  the  t^'tlt  of  die  instrument   may  at 
<*tli€r  points  be  tearing  the  dnni  mater,  the  ehief  tlnng  to  l*e  avoidLH^h 
Eveo  in  the  atlult  the  sfcidl-inp  varies  from  oiu'-fifth  of  an  inch  upon  the 
Average,  to  as  much  as  thnv-fourths  ofan  iurli  at  the  (xxipital  protuhcitinee. 
lo    young  ehildren  the  diploe  may  also  br  aiiM^nt,  so  that  in  them  great 
^^autiou  must  be  exereistHl,     I  can  give  no  better  working  rule  than  that  of 
*^oliien ;  **  Think  that  yon  are  oiK-mting  on  the  thinnest  skid  1  ever  seen, 
^-^d  tldnner  in  one  i>ortion  of  the  circle  than  in  the  other/' 

When  the  instmment  rtwhes  the  inner  tal>h%  botli  the  sound  to  tJie  ear 

^-od  the  sensjxtion  eonveyetl  tu  the  hand  usnally  give  warning,     iireat  care 

^'fcould  now  be  exereist^l  :  eat*li  turn  nmst  be  made  cautiously  and  w  iUi  very 

*'^lit  pressure,  fi\Ypient  i"es<jrt  being  had  to  tlie  probe  or  tootli|)ick  to  deter- 

*^*=^i  tie  at  whicli  points,  if  any,  tlie  Ujne  has  lH»en  eomjdetely  dividwl,  that 

"^ri^  teeth  may  be  so  iuclimHl  as  t*)  avoid  cutting  the  dura  mater.     By  a 

^li^lit  nicking  movement  of  tlte  trephine,  the  hH>senefts  of  the  piece  can  be 

^?^  t-rtaiucd  ;  but   it  is  better  tu  lay  the  instrument  asale,  and,  scM/ing  tlie 

•  ^  *'^k  in  the  grasp  of  a  stont  pair  ot'  fbixx'jis  inscrteil  in  the  groove,  gently 

I        wucive  it  from  side  to  side.    If  looscmed  at  one  edge,  the  trephine-twth  must 

^H  %>o  maile  to  cut  upon  the  oppusite,  artacluil  part,  for  a  turn  or  two,  when 

^V  t.lK*foreeps  should  again  test  tlic  stability  of  the  disk.     When  loasencd,  the 

^^*^TK?  may  mmie  away  in  the  crown  of  the  trephine  :  but  I  think  it  safer  to 

'^tjiov^.  it  by  tihing  the  piece  out  with  the  forceps,  using  a  nxking  move- 

^*>nt,  and  always  dniwing  it  out  towards  the  si<le  wliere  any  iKUtion  of  the 

"iiler  table  remains  unsawu,  as  tlien  the  dura  mater  esi^ix^s  the  slightest 

*>Vjiiry  fn>m  the  other  tlioronghly  sawu  and   jiiThaps  splintercfl  edge  of 

^*i>e,    Sbotdd  any  pcirtions  of  the  inner  table  be  left  behind,  they  can  be 


^  In  '■Hii  of  tjvpbining  iTjetrunKr-nl*  niUMufswOircd  over  fifty  yeius  agOi  there  was  a  similar 
***^1  iimtnuTicnt  with  iw»>  hjinclles  tHmstrueti-4  for  thia  spei^iiil  pur|io«c,  ti5  well  us  segmented 
**^phin«.  fcurh  ft*  werv  reinvented  by  Dr.  J.  B,  llob*;rts  a  fuw  ycura  siince. 
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i-emovt^tl  by  tlie  n)ngeui\  elevator,  fir  It^iitieiilar.     When  a  very  hv^e  il    '^  sk 
is  being  removed,  els  oua  from  one  and  a  lialf  to  two  inehcs  in  diameter,      ^^i^he 

bone  liad  perhaps  better  be  wt- 

^^^-  ^'  mo  veil  in  the  following  man^^r^m^. 

^^^^^^^^^^^     When   the  disk  is  hxisienefl,  trhe 

A     ctMBtc^l^  ■      l^P^^^^^^BJ^Jjy     elevator  may  tjo  gently  iisei^^B     to 

lifl    one   edge,  after   whieh  t:\ie 

Lenilcoiar.  doin  niator  should  l>e  earef«H«^m lly 

stri|*|KKl  utf  with  Horsley'a  in- 

strnraent  depleted  on  page  754  (Fig,  7),  or  by  a  smootli^  blunt  elevi^     ^"'^^M 
Tlie  trephine-disk,  as  well  as  any  other  fra^ment^s  siibsecjuently  i^nro'fc— ^  ^^ 
should  at  otiee  lie  traiisterrcHJ  to  a  warm  solution  of  mennirie  biehloi — -■  ^«, 
one  to  two  thousand,  plarvd  in  a  efiina  receptacle,^  and  mrefully  niaintaE  :^c:a«d 
at  a  temperature  of  from  100°  to  H>:>^  F, 

Wlien  dealing  with  a  puneturtd   fracture,  a  trepliine  large  enougl'm  ^** 

inclnde  llic  starriiis^  of  tlie  outer  table  with  a  small  area  beyond  shonk^  '"^ 

used,  when  most  of  the  fragments  of  the  inner  table  will  come  aw*ay  \%'r      ^ 
the  button,     (rreat  eare  must  be  exercised  in  removing  splinters  of  tf 
inner  tal>lt\  lest  the  dura  mater  or  venous  sinuses  l>e  woundecl.     Wtic 
dealing  with  an  ordinary  depres-SLn:!  fmeture,  the  ti'ephine  shonld  be  applii 
80  that  only  about  two-tliirds  of  the  circumference  will  be  h waited  upon  the 
fioiiud   boue,  and  the  crown  of  the   instrument  sliould   Ix!   no  hirger  than 
will  admit  of  the  easy  introduction  of  the  elevator*     If  the  removal  of 
one  button  will  not  allow  of  elevation  of  the  fragments,  moi^  l>one  tun 
be  readily  rcmovetl  by  the  rongeur  uv  Hey*8  saw  ;  if  n*jt,  a  new  segment 
of  bone  must  be  removed  with  the  trephine.     Certain  precautions  must 
be  ol>serv(H]  when  tlie  fracture  is  near  a  sinus  whieh  we  sus|)ect  lui*i  been 
wouudt^  by  the  depressc^d   fragments.      Thus,  the  trophine'cnt   must  be 
plannctl  so  as  to  give  fme  access  to  any  bitting  point,  rather  than  merely 
to  admit  easy  elevatiiui  of  the  tragments.     One  is  often  temptetl  to  draw 
out  a  long  fragment  driven  some  distance  kuieatb  sound  Iwjiio,  whof^*  ci>n- 
eealed  extremity  lier?  in  close  proximity  to  a  large  sinus^  possibly  wounding 
it;  but  in  such  a  «ise  this  w^ould  be  a  dangerous  pi'actiee,  since  without 
removal  of  bone  access  to  any  blet^ding  point  ejtunot  be  rjbtained.     It  is  far 
safer  to  trephine  over  the  site  of  the  eonecalnl  extremity  of  lx>oe,  wht^n, 
if  its  withdrawal  is  followed  by  hemorrhage  from  a  wound  of  the  sinus, 
instant  compression  may  l>e  eHwtcd,  as  will  presently  l^e  indii^itfHl  :  neglet^t 
of  this  rule  has  been  n>llowc<l  in  the  practi<X'  of  two  eminent  Philadelphia 
surgeons  by  almost  instant  death,  in  one  ease  from  an  extensive  wound  of 
the  latcml  sinus,  in  the  other  from  a  wound  of  the  superior  longitudinal 
sinus.     Large   instruments  are  indicated  when  ojKn'ating  for  inti*aeranial 
hemorrhage,  pus,  cerebral  tumors,  or  epilepsy,  or  after  traumatism  when 

*  I  ftpeciftUy  mention  this  because  I  hove  known  of  a  aurgoon  plfu?ing  the  bone  in  » 
mercuric  solution  containt-d  in  a  metal  Ut^m,  whi<"h,  of  course,  decompa*c?d  the  antiseptic, 
€abfieq,UQnt  necixwia  of  the  ropluced  button  resulting,  compelUng  its  removal. 
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[  of^rebral  localization  suggests  tlie  gradual  iDVoIvement  of  one  wutre  after 
moother. 

Whenever  trephining  is  performed,  all  loose  fragments  of  bone  shonld 
be  removed,  to  make  sure  tliat  no  spicidcs  have  wounded  tlie  dura  mater  or 
bmin,  and  depiTascd  jiieres  elevate^!,  but  iillnued  to  remain  in  hUu^  nnless  evi- 
deotly  injectrd  by  tlie  vuhieiiiting  btxiy,  when,  unless  the  daniage<l  portion 
caui  be  disinfected  while  in  position,  the  whole  piece  had  better  be  i-emoved, 
cl«ifisc<l,  and  replattxl,  as  I  sliall  dci^*ribt\  All  the  fragmrnts  should  Iji? 
placed  in  the  warm  autisi^iitio  solution,  as  lK»fore  meutioued.  If  the  sinus- 
like  veins  of  the  dii^hje  lileed,  the  bune-tissue  around  the  orifice  s-liould  be 
P  crushed  into  ttie  sinus-mouth  from  all  sides  by  some  bhmt  instrument,  as 
tW  dcvator,  or  they  must  be  plutrgcJ  witli  a  small  fraji:nient  of  antiseptic 
gniijsi'y  which  may  l>e  removtJ  at  the  end  of  the  operation  or  allowed  to 
Y^emain  for  twenty-four  houi-s. 

Any  hemorrhage  from   bleeding    poiuts   in   tlie  dura  mater  must    be 
3wr««stcd  by  fine  catgut  ligatures,  jia^stHl,  if  rc«|riisitc,  tli rough  tlie  membrane 
U'itli  a  curved  ucimJIc,     Should  a  earefid  search  indicate  neither  subdural 
liltjtnl  nor  wound  of  tlie  dura  niater^  aflcr  smoothing  otT  (he  etlges  of  the 
bc>iii»-upcning  with  tlie  rongeur  or  file-edge  of  the  elevator  to   lessen   the 
rit&k  of  ulceration  of  tlie  dura  mater,  the  bony  fragments  sliould  l>e  replac^ed 
Mi&  nairly  in  f^Uu  as  possilile,  when,  if  they  are  too  small  to  fill  up  the  gap, 
^faey  should  be  jw^rfomtetl  with  the  ceutrc*-pin  of  the  tit'pbine,  phiccd  with 
€^tie  portion  of  their  |XTi]>hcry  in  contact  with  tlie  s<.anid  boue,  and  sntui-cil 
the  scal|)  by  |>assing  a  stout  c'atgut  tlircad  through  tlie  perforation,  as 
Kf^ted  l»v  W.  W,  Kei-n,     Where  a  large  ga[>  is  still   left,  osteogenesis 
ly  be  seenred  by  csircfully  miuciug  the  smaller  bone-fnigmeuts  and  dust- 
ings them  over  the  exposed  diu-a  mater.     Altera  final  irrigation  with  raercu- 
TMc  l)iehU»ride,  a  bunch  of  fine  catgut  drain  sbuidd  be  se<Mircd  l)y  its  middle 
to  tliedcctK*r  [>arts  of  the  woiuid,  and  tlic  flap  then  bird  dfiwn,  and  suturitl 
hy  medium  silk  or,  what  I  prefer,  silkworm-gut,  placing  the  stitches  about 
***>^  Centimetre  a|>art,  bringing  4iut  l»etwet^u  each  |air  three  or  four  i-atgut 
•brteadg^  which  must  l>e  kejit  can^fully  iu  contact  with  one  ant^ther  (Fig.  10) 
•ttci  iiotspmyed  out  (Fig,  11).     Hoi^e-liair  or  fine  silk  may  he  used  lietween 


Fig.  10, 


Fm.  IK 


fur  caplUiiry  tlmuiage. 


^*^i*^TmtUiod  of  arrniTJKinK  jfnt  iJire&ds  for 
etpiXUry  drain uge. 

^   Other  stitches  if  decmt^  necessary.      Dusting  with  iodoform/  protec- 
^^^  to  keep  the  catgut  drains  moist, — without  which  precaution  they  will 

*  T)hU  dni^  sliuuld  be  eatvftilly   wush«d  with  bichloride,  pepowdemt,  imd   kept  in 
■■^PUc  reeeptjicles» 
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fail  to  drain, — and  a  voluniiinms  mass  of  wet  rorraslve  gauze  will  cnr 
))lete  the  dressing,  all  kept  io  plart.'  as  directcnl  UDder  the  captioa  Saili 
Wounds. 

Wlieu  the  dui'a  mater  lias  heen  woundeil,  it  should  be  ftarefully  sutii 
with  fine  catgut  when  jxissible.  If  this  he  not  feasible,  a  rubber  drainag) 
tube  had  better  be  used  for  twenty-four  to  forty-eight  hours,  for  a  rea«<ii 
which  will  be  explained  when  speaking  of  the  removal  of  cerebral  tumo 
Certaiu  modifications  of  openitive  methiKls,  tlrainage,  and  after-treat  me 
will  Ik*  dt^eribed  in  the  sections  trtnting  of  bmin-abscess,  braiii-tumor 
and  epilepsy. 

The  after-treatment  will  be  |>oiuted  out  in  a  separate  section  at  the  em 
of  this  article. 

It   is   advisjiblo  to  avoid   certain   regions  of  the  skull   in    trephining^ 
such   as  over  the  course  of  sutures,  because  the  duni  njatcr  usually  ad 
hercs  at  these  points  with   exceptional   tenacity,  rendering  tearing  of  thi 
membranes  a  proliable  accident,  and  also  because  of  the  greut  difference  i 
the  thickness  of  the  bone :  thus,  along  the  sagittal  suture,  where  lies  tin 
groove  for  the  longitudinal  sinus,  at  one  portion  of  the  periphery  of  thi 
trephine-eut  the  teeth  would  almost  certainly  touch  the  dura  mater,  while 
other  portions  the  Ixme  wf>uld  l>e  only  half  sawn  through.     In  tranmaii^ 
cases,  where  it  seems  imperative  to  afjply  the  trephine  over  a  srnu5,  there 
fortunately,  very  frwpiently  a  separation  of  the  dura  mater  produtx^  by  th 
injury,  which  removes  it  out  of  harm's  way.     Where  0[>enitiug  for  diseas 
a  trephioc-cut  of  medium  size  should  he  made  upon  each  side, — say,  of  thi 
superior  longitudinal  sinus,— when  the  intervening  bridge  of  Ijone  in  cofHii 
tact  with  the  vessel  can  be  carefully  cut  away  with  the  rongeur,  its  smoothJ 
thin,  blunt  lip  siifely  separating  the  sinus  previous  to  eacli  cut ;  when  thiij 
instrument  is  not  available,  the  bony  bridge  should  be  cautiously  divided 
by  a  Hey's  saw.     The  risk   of  injuring  this  sinus  in  the  adult  is  great^ 
owing  to  the  existence  of  Paivhionian  Imdies  whose  perforations  of  the 
dura  and  adhesions  to  the  cranial  walls  are  ot\en  uufltjubteflly  the  csiuse  of 
injuries  at  this  point :  fortunately,  this  anatomical  dispjsition  is  pmcticall 
absent  at  the  age  of  whit4i  I  am  writing.*     Where  a  sinus  that  is  Jreeh 
exposed  has  been  woundL"<l,  pluming  a  small  orifice  with  a  bunch  of  catcrni 
has  proved  effective  in  the  hands  of  more  than  one  surgf»on,  as  has  al> 
lateral  ligation,  but  in  my  own  experience  pressure  by  a  small  antiseptic  pa< 
or  plugging  with  a  strip  of  gauze  has  been  |>erfectly  effei^tive  and  reliable d 
very  mucli  less  pressure  is  required  tfian  is  used  to  arrest  ble*>ding  afteij 
vene.'sa'tion. 

Trephining  over  the  anterior  inferior  angle  of  the  parietal  lione  is  like^ 
wise  to  be  avoidal,  because*  ttie  middle  meningeal  artery  so  often  runs  in 
bony  canal  at  this  point  that  it  must  then  of  necessity  l>e  wounded,    Shoul 


*  They  an?  said  never  to  have  been  observed  before  sevea  year»  of  age,  aod  s^Ster  tka 
but  mrely  before  puberty. 
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ihk  v«!*ei  be  wounJc'd,  It  am  lie  spcurecl  by  jmssionr  a  needle  armed  with  a 
Sm*  gut  ligature  througli  tlie  dura  beueutli   the  vessel  ;  if  lying  in  a  l>ony 
«UJal,  tins  can  he  plugged  with  a  bunch  of  c!atgut,  the  vessel  can  be  sealed 
hy  a  touch  of  a  pmbe  lH»atfxt  to  a  didl-red  hejtt,  and  aiitiscptie  tampounade 
*^n    be  resorted  to ;   or  in  some  eases  no  attention   need  be  paid  to  the 
iiemorrhage  until  the  opemtioo  is  completed,  as  in  an  operation  tor  pene- 
trntin|7  ^nnshot  wound  retviifly  oeeurriug  in  my  practice,  where  all  bleeding 
hud  j^rmaneotly  ceased  by  the  time  the  wound  was  read}'  tor  closure.     As 
^«»     cxoeedingly  rare   late  complication  of  trcj>hining,   I    would    mention 
•ocsoiuJary  hemorrhage    fmni  this  vessel,      Thus^  Mr,  Jackson  reports   a 
•CJooudary  and  uncontrnllable  bleeding  fnini  this  vessel,  which  rcrpiired,  six 
^w>ee^ls  after  trephining,  ligature  of  the  carotid  artery  ;  the  jiattent  re<:'overed. 
*I*li is  could  occur  only  in  a  sceptic  wooud,  whieh  it  is  the  surgeon's  busmess 
^- 4«»   yirevent, 

^^L  Tn»phining  over  the  frontal  sinus  has  be^i^n  in  times  past  a  bugbear,  but, 

^^^M  t:his  cavity  does  not  exist  before  the  fifteenth  to  the  sixteenth  year,  we 
^^r»a.%*e  nothing  to  do  with  it  in  this  work, 

^^  The  hiatus  left  by  removal  of  portions  of  the  cranial   Ijones  is  usually 

^Bcrlc^eed  by  fibrous  tissue,  sometimes  by  fibro- cartilage,  and  very  mrely  by  a 
■       Tnore  or  less  comi^lcte*  thin  plate  of  b^uic.     Sometimes  the  bony  margins 
^liickeHy  forming  a  raisfJ  ring,  while  at  other  times  they  become  thinner, 
ii^od  blend  with  an  imperfet*t  ring  of  osseous  tissue  which  extends  into  the 
fibrous  membrane,  thus  closing  the  ojjcning  to  a  varying  extent. 

OPERATIVE    TREATMENT    OF    EPILEPSY. 

This  coDsists,  in  the  first  place,  in  thorough  excision  of  the  scar  in  the 

^**wlj>,  sljotdd  the  disease  have  resultwl  from  tmumatism,  whu-b  is  all  the 

'****r^  imperative  if  pressure  on  the  scar,  as  in  a  ease  of  my  own,  prtKhices 

^^<?  |mn^xysm  o?i  the  side  of  injury.     If  this  prove  alx)rtive,  or  if  during 

***<^  operation  depressed  or  thickeutxl  ln»ne  l)e  detected, — provider]  the  case 

"^  Ocit  of  the  Jacks4inian  form, — trephining,  with  removal  of  dcpressetl  or 

|hicketied  osseous  tissue,  incliuling  some  of  the  surrouuding  healthy  bone, 

***  tbe  next  step.     If  a  scar  in  the  dum  mater,  or  even  distinct  evidences  of 

^***^  dif^ease,  such  as  tliickeniug,  exist,  the  diseased  poition  must  be  excised, 

^'*th  such  underlying  portions  of  the  invrilvinl  brain-substance  as  are  in- 

dufl,^]  in  the  cicatrix,  when  j>ossible,  of  ctjurse,  disset^ting  the  membrane 

^"    the  surface  of  tlie  convubitions,  thus  dividing  only  such  vessels  of  the 

P*^  irmter  as  necessity  com])i'Ls,  in  view  of  the  fart  that  these  vessels  are  for 

"•^  rncjsi  part  terminal.     Sliordd  a  distinct  cicatrix,  tumor,  cystj  or  localized 

p**iti(m  of  it^rtex  damagfxl  by  disease,  not  ftj/  ftie  knife^  Ik'  dc4ectfxl,  it  should 

^^^  t*xcised,  the  incisions  being  clean-cut,  vertical  to  the  surfat?c  of  the  licmi- 

spbere  and  at  right  angles  to  the  long  axis  of  the  convolutions.     Whei^ 

ncitlijng  beyond  ivmoval  of  bone  ha.s  \mm  rerpiiRHi,  it^  re[>ositir)n  as  just 

dirrt'ted  may  be  made,  using  capillary  drainage.     When  the  operation  i^- 

quifDS  exposure  of  the  cortex,  no  antiseptic  solution  must  be  allowed  to 
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t«tioli  it,  since,  if  dectricitv  be  neofssitat«l  fur  looatiuif  the  wun 


ill. 


HMrslcy  lias  puiiittxl  mit,  JX'maiu  geiisitivu  mily  in  ^hjIs^  wU 


will    [n-uve  misli'adtng  or  rciuliT  all  ctfarts  at   Itxsilisiathiii  alw>rUv**.        Ju 
uno  such  case  I   resoital   to  the   use  of  |tlaiii   as<'ptic — it\  builetl — w^|^  ^ 
after  t ho  dura  mater  was  im-ist^d,  with  jxTlk-t  ast.'|)tii;  rcsultfi.     When?     f j^^,  ^ 
ineni  bra  lies  have  b^en  removt^l  or  a  jKirtion  of  e<jrtex  has  been  excm^,   ^j|,p 
or  mure  small  ruhlML^r  dra!iia<^0'-tulx's  shuuld  \w  inserted  at  the  mufH    ^^ 
petiduiit  [KirtioDs,  whieb  should  out  l>e  allowed  tu  remain  for  mon?  iljoj, 
twenty-four  houi-s,  as  will  he  explained  under  the  seetiuu  on  the  rpiuuvoi 
of  brain-to  mors  J     In  *)ther  res|>eetQ  the  dressings  should  be  applied  a?*  &r 
an  on li nary  trephining. 

Ill  the  Jaeksonian  form  of  epilepsy,*  previous  to  operation  the  locatioa 
of  the  disi'barging  lesitm  must  bt^  turefully  determined,  and  at  the  ojierarfo© 
— ail  evideuL-es  of  bone  and  meningeal  diH:»ase  having  Ix-en  removed — tUi^ 
portion  of  the  t.H>rtex  must  L>e  determined  by  a  delicate  sterilized  elect njil^  ' 
&uch  as  that  depiet^^d  in  Fig,  12,  using  as  weak  a  current  as  is  poawbk,  in 

view  of  the  dangers  of  (li^tr^f 
strong  en  r rents  tiiruugh  tbccer'^E> 
brum.     The  removal  of  a  [xmrnt- 
tion  of  the  eurtii-al  centre*  wh*-  my 
the  diseharging  lesion  exi!*ti§w5  II 
only  for  the  time  destroy  nwrt"^  1 
meots,  **  <'nrnj>ensation/ '  so  far  as  the  ooarwer  movenumls  are  oonaeroedi  cuoci- 
meneing  within  a  tew  days  to  ten  or  more  days  afer  operation,  a  fed  whi«:-li 
has   lieen  obsc*rvetl   by  all   ojicrat-ors,  ineludiug  myself;   ncvertheles6»  tlie 
l^mtient  or  friends  must  Ik?  informed  of  the  possibility  of  permanent  lt*# 
of  function,  esi>ec!ially  as  the  necessary  dissetdon  of  the  membram'S  mar 
damage  the  outer  layer  of  cells  in  regions  other  than  those  reniovftli  cir 
by  destruction  of  their  blood-supply  may  cause  paresis  or  destructiuu  of 
fu  net  ion. 

The  danger  to  life  Ixtth  of  simple  trephining  and  of  operations  forcpi- 
lepsy  is  surprisingly  small,  provided  strict  ase^isis  be  secured.     Willi  the 
older  methiKis  of  asepsis,  which  tno  ofieu  prnvtxl  a  snare,  by  deluding*  tb*- 
op<^rators  into  a  belief  that  they  c*onld  with  slight  risk  ojxni  the  rnuiiuf», 
undoubtedly  the  mortality  after  trephining  was  per  se  10.G9  per  cent,;'  ^^ 
with  proper  preeautitms  tliis  mortality  can  now  be  reduced  to  between  tr^^^ 
and  tlirec  \y(v  cent,     P^or  the  |jroportioii  of  recoveries  from  the  epile|«y  «-"'" 
reader  is  refernHl  to  the  article  on  Kpi lepsy  in  this  Cycloptedia,  »u<l  i*--^*** 
to  the  author's  article  on  Injuries  of  the  Head,  voL  v.  of  the  **  Interoatit*^*"^ 
Eneycloptedia  of  Surgery/- 


Fmj.  12. 


Bmin  electrode. 


*  See  pa^o  779. 

■  For  the  prepanitioTi  of  these  cases  for  operation,  arrest  of  hemorrluigef  ete.,i 
on  removal  of  brain-tumora,  pp.  774^  777,  778. 

•  See  International  Encyclopaxiia  of  Surgery,  voL  v»,  mrL  **  H<»4l*lnjuri«L'* 
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OPERATIONS    Full    COMPOUND    AND  COMPOUND- DEPEESSED    FUA* 
TURKS  OP  Til?:   VAULT, 


i 


Xotliiiig  need  lie  addwl  here  bc^yund  the  facts  that  the  fVirmation  of  the 

flap  vrill  pniliaf>ly  have  to  Ir^  inLKjitiLHl  Ix^tiiuse  of  tlie  wuiiiid  in  the  soft 

pikits  produeetl  by  tlie  vnliieruting  a;^oiit,  arid  lliat  there  is  tlie  iitniost  risk 

that  the  wound  has  iK'ennie  infected  before  eoming  under  the   sui'geon's 

hands  ;  tins  renders  finperative  extra  premutions  in  disinfwting  the  wonuil, 

and  |>res?ent:>  the  mo:?t  impurtaut  kidieution  for  o|x-niitiu^  even  when  notliin^^ 

mure  than  a  fis8Ui"e  exists, — viz.,  that  U  Is  an  in/eded  wouiui^  and  eaiinot  be 

rendeix^I  aseptic  with*jut  eh3vati(>n  of  fragnients,  with  tlieir  renmval  jxTJiaps, 

ior  disinfit.-tron,  even  j>aring  with  a  chisel  having  bt^en  fonnd  ne^n^sKlI'y,  to 

get  rid  of  dirt,  etc.     The  slightt^t  fissure,  as  by  imprisoning  a  hair/  ha.s 

pr<ived   the  f^tarting-jMjint  of  sepsis:  so  that  where  thert*  is  the  slightest 

duubt,  all  eraeks  slionld  Ixj  carefully  chiselled  out  and  thoronghly  irrigated 

^"itli  the  bichloride  solution. 


ll 

I. 

►  - 
1^ 


CONSIDERATION   OF   THE   DIFFERENT    METHODS   OF    DRAINAGE.    ■ 

The  rules  as  to  drahiage  in  brain-surgery,  in  the  present  state  of  our 
icjaowknlge,  eauuot  be  better  formulated  than  as  follows  :  H 

For  trephining  in  epilepsy,  for  insanity,  or  for  fraftiires  w  here  no  lesion 
<^i"  the  dum  muter  exists,  tutgut,  and  eatgut  only,  seems  indicated.  Wlierc 
•a^rge  portions  of  bone  have  been  removed  and  replaced  in  toiOy  no  other 
triethod  of  drainage  for  the  deeper  parts  is  available,  With  lesions  of  the 
^iira  mater  which  are  ix*pandde  by  sntui^,  the  same  kind  of  drainage  i^ 
i^Mlii^ated,  except  when  a  brain -tnmor  has  been  removed.  ^ 

Wounds  of  the  dura  mater  wliieli   cannot   be  sutured  indicate   tube- 
drainage,  or,  letter,  Iloj'sley's  method  (see  p»  779).     Trephining  done  for 
tairacrajjial  absct^ss  calls  for  the  use  of  the  tulie  very  gmdnally  slinrtened, 
^vith  the  strictest  watching  of  the  case  for  some  weeks  after  final  withdrawal. 
If  the  first  [)erfomtion  made  does  nut  effectually  drain  a  1>1(hh1-  or  pus- 
cavity  within  the  menilirau(?s  or  brain  when  the  ptdient  w  in  the  recmnfwnf 
powViou,  either  a  second  o{Kniing  at  the  most  dependent  point  should  be 
laade  and  fhmugh-dniinage  iiistitntril,  or,  better  still   in  many  cases,  the 
ttrst  button  of  bone  should  Ik»  re}>lacLiJ  after  ^'moving  a  small  segment  o] 
it8  pi^riphery,  while  the  second  ojiening  is  utilized  for  the  drain. 


I 


FRACTURES  OF   TUE   BASE. 

Iti  addiiitm  to  the  various  precautions  alrt^dy  advised,  including  the 
•'•^^'ution,  disinfection,  and  removal  of  fi*agmeats,  in  all  fractures  of  aeeessi- 
>>lt'  p4)rtions  of  the  base,  certain  s]Kx»ial  nn  nsures  must  he  resorte<l  to  if 
gtuxl  is  ex{>ected  to  result.     Thus,  the  external  auditory  canal  of  the 
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*8(?rt  rt»pf>rl  of  a  cuse  of  the  autbor's  read  befon.-  th«  Philatlijlphia  County  Medical 
»«c»«ty,  May  8,  1889. 
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tnivei-s^'d  hy  tlu^  line  of  tnictiiro  must  Ix^  cautiously  Imt  i/ffix'f * ja Uy  f I i*iD- 
ftrtrd,  tilled  with  it»duiVirni,  and  li^litly  plnggcnt  whU  nntm^^tw  gauze.  If 
the  ethmoid  Ix*  fmcturwl,  iodofi)rm  should  be  carefully  insufflate<J  inJ4itlif 
upper  nasal  cavities,  after  a  prcviotis  disiii  feet  ion  with  a  di»nciii*  *»r  fm^ 
spraying  with  a  iKiro-silieylic  s(»Iiition,  which  latter  may  be  repratt^l  (mm 
time  to  time.  When  l>oth  wall^  of  the  frontal  jiitnis  are  broken,  it*  antrrior 
Wiimdary  mu^t  1h*  rcmove<l  w^ith  a  large  tn'pliinc,  and  the  cavity  mtiit 
tlioroujrhly  disinfectixl,  allcr  which  the  [wsterior  wall  miust  l>e  |MTfnratni, 
while  at  tlie  ct>uclnsiun  of  the  ojwnttloTi  a  careful  plngrging  wilh  iixlnjiira 
gauze  should  Ik*  resorted  to  to  prevent  infection  of  the  wound  thn)ii)^li  tlip 
nasal  passages,  i-ememlierinir  that  scef>ndary  cerebral  cfimpn*s?ion  may  rfsiilr 
from  swelling  of  the  tarn  pun  by  ind>il>ition  «pf  wound-fluids.  If  nijiiLw 
to  remove  infef^ted  materials  or  foreign  bodies,  the  orbital  margin  ^fcrtiW 
be*  unhesitatingly  resei'te*h 

1  have  thought  l)cst  to  mention  these  points,  for,  although  mo^  anaio- 
miii)t5  deny  that  the  frontal  sinuses  exist  in  the  young,  others  insist  that  tiitfy 
are  (K-rasionally  present  before  puberty,  while  the  students  of  tirw  book 
will  doubtless  draw  the  line  of  ehildhiKwl  at  very  diffeiTnt  ages,  MonwvcT, 
although  the  sinuses  may  not  l>e  prc^sent,  any  n^stvtion  involving  frw  P^ 
moval  of  Ixme  at  the  inner  extremities  of  the  supra-orliital  ridges  or  *if  the 
orbital  margins  may  perforate  the  upper  p^nliou  of  the  uastd  eavitir;?^  A*** 
opening  a  route  f<)r  infcH'tion  of  tlie  wound  if  this  contingency  be  »»vc**- 
ItHikHl,  Wliere  the  vault  of  the  pharynx  seems  to  have  lieen  traviT«?" 
by  the  line  of  fmeture,  aud  the  patient  is  in  a  condition  to  stand  the  nvjai* 
site  manipulations,  the  cleansing  of  the  parts  with  l>oro-salicylic  solution  li^ 
means  of  the  douche,  the  anterior  or  [x^sterior  na^^al  spray,  or  the  ])n(^r'ri*>^ 
nasal  syringe,  with,  p(  rhaps,  rx-fasiona!  insufflations  of  itxlriform,  is  tnd^^ 
catf^l ;  caution  must  always  Ix  cxtTcistxI  le*st  a  dangerous  amount  of  ]iA* 
form  be  used.  Thymol,  aluminium  acetate,  and  numerous  other  Dffi 
poisonous  antiseptic  s(ilutiniis  may  1m*  suhstituttMl  for,  or  sen-e  as  adjtn*ii] 
to,  those  already  meutiont^l.  Wagner  (op,  cit)  has  shown  that  by  a  roM 
to  these  and  similar  measures  twenty-thi^ee  cases  of  fractuiixl  base  whii 
survived  for  the  first  forty-tight  hours  suljsequent  to  the  accident  recowffl 
Re<*ently  in  my  own  pmctiw  I  have  re-sorted  to  similar  measures  so  fiwi 
was  jMissible,  with  (he  Uiost  favomble  results,  but  whether  ^>oa<  hoc  pmfd* 
hoc  or  merely  post  hoc  it  is  difficult  to  say. 

TREATMENT  OF   ENCEPHALITIS. 

Since  this  complication  is  the  chief  danger  of  head-injuries  and 
openitions,  its  treatment  nuist  be  here  ctjusidered,'   for,  although  asfp 
in  o|)crations  and   antisepsis  in  injuries  will  in  the  vast  majority  of  j| 
stanct^  avert   intra<^*ranial   inflammation,  yet  carelessness  on  the  pifti 


*  F*»r  a  more  elalx>rate  troatmf»nt  of  this  subject  oonsult  the  author'^  articfe  Is 

Iiit«ni»tinniil  Ejicyclopjietlia  of  Suri^cry. 
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iisfetant*?^  improf>er  applit'jitu.m  of  nn^lifKls,  im]>erfeet  after-dressinp?,  or 

cWply-pIanted  infection  in'ture  the  iiijtiriHl  ]M:*rsc>ri  conip^  under  the  j^urgooa's 

lmmi%  will  too  ofien  \KH\wmth  to  us  tliij^  dani^eroiis  disease  for  treatment. 

It  will  be  noted  that  no  distinctioQ  has  been  made  lietween  meuingitis  and 

ceri*briti.s  becau.sc^  in  iH-actitt?  no  sneh  diagnosis  can  lie  niade,  and  wliiehrver 

.«injrture  is  atta<*ktxl  fii>it  the  riiher-is  will  sociner  or  later  l»et<nne  iuvfilved,  if 

life  l>e  sufficiently  prolonged;  althouf^h  of  intracranial  .nvniptoms  those  in- 

rlicntivc  of  inflammation  wliieh  et^nimenee  within  a  few  hours  of  an  injnry 

usual  My  mean  meningitis;  thns<'  supervening  four  or  five  ilays  after  laoeru- 

tiou  or  incisioD  of  the  brain  witli  no  pri^eeilent  hmin-symptonis  proljably 

»ridi<-ate  cerebritis  ;    while   symptoms  of   eerebml   abseess  usually  do  not 

l>ec«Mne  pronounciHl  until  the  twenty-fifth  day,  up4)n  the  average, 

l*ro|»hyIaxjs  occupies  the  fii'st  rank.  Thus,  sb  there  is  a  variety  of 
nnt^iiiugitis  arising  direetly  from  the  intense  congestion  of  the  brain  and 
*ts  niembmnes  from  conenssion,  even  without  any  c^M'ebml  contusion,  whieli 
^c*t8  in  very  early,  sonic^times  even  within  a  few^  houi^,  I  am  in  the  habit  in 
sueh  cases,  unless  the  patient  has  lost  mneh  blond  or  is  from  any  cause 
|*c*i7uliarly  feeble,  of  enforcing  the  strictest  antiphhigistic  diet  Wn*  the  fii-st 
i'lrty-eight  hotirs:  that  is  to  say,  nothing  luit  water,  or  pcrliaps  a  very 
^niall  amount  of  milk,  is  allow^txl.  Dry  eold  should  U^  a[»plied  over  the 
Jri-TSjiings  and  to  the  ex|wistHl  ))ortion  of  the  head,  whieli  should  f)e  shaved 
•^  the  injury  have  Ijeen  a  s^^vei-e  one/  The  room  sliould  be  darkened,  the 
"t^  kept  slightly  elevatefl,  and  a  cidnmel  }tui^e,^  followed  by  a  saline,  at 
^rt**e  administei'ed.  After  the  fir-st  fiirty-cight  hours,  or  from  tlie  ontst^t  if 
*Jio  jiatient  lie  feeble  or  have  lust  nuieh  l>lood,  a  full  milk  diet  must  be  sul>- 
^tituted  for  the  starvation  phui,  altluaigh  only  the  smallest  quantity  of  nutri- 
'^ont  compatible  with  supporting  the  patient's  strengtli  should  Ix-  in<lulged 
•n  until  atier  the  fifth  or  sixth  day,^ — i.e.^  the  usual  time  fi^r  the  onset  of 
•Ulracranial  intlammation.  This  treatment  may  seem  to  many  out  uf  vogue, 
t>ut,  when  judiciously  rf^sorted  to,  I  am  satisficil  that  it  is  the  saR»st  course 
^*>  pursue,  and  on  this  jvlan  I  have  tiTatc<l  many  hcad-iujuries  and  operations 

I'^^ithout  any  indications  that  I  had  Ijctter  have  r«'si»rte<l  to  fithcT  nicusurcs. 
J"  CT  contra,  an  inereasi?  of  diet  has  Ijt^n  re|)eat(illy  foUowtHJ  hy  vertigo, 
l»^<Ttiiseil  b<*atla<'li<%  an<l  fever,  all  of  which  symptoms  have  t?jwjntaiieoufily 
fcul>sided  np<jn  returning  to  a  moif  meagre  allowance*  of  finid, 
I  At  the  first  inception  <»f  pronounced  intracranial  inflainmatitm  in  vigor- 
*^*i*^  patients,  wet  cups  to  the  na|K»  of  the  ne<*k,  or  leeching,  will  oftt*n  prove 
*^^^ful,  w*ith  frn:  |>urging,  rejx^t^-d  from  time  to  time  as  indieat<sl,  ahvays 
tnembcring  tliat  the  patient  under  treatment  is  to  lie  crmsidere<l  not  as  a 
*^MK]eititious  **case"  of  encephalitrs  for  which  such  and  such  remedies  have 


'  1  ne***!  liar*!ly  prsmi:  out  thsit  in  imy  iinp'*rtant  upemtion  upon  or  mjury  of  the  head 
**'*  whole  *calp  hinl  hcii^r  be  8hav<»«i,  for  numy  find  obvious  reiiftoiis. 

*  Ciil<>m«'l  will  rcitnAin  upon  thu  irritabk  stximaeh  whi^u  otbiT  purgatives  will  he  at 
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beiHi  rrrtioiniuodc'd,  but  as  a  j)en3<jn  whose  condition  may  vary  frumdavte 
day, — iiay»  iVurn  lioiir  to  hour. 

In  times  past  I  liave  tliought  that  bringing  the  patient  mpiiih%lNii 
8lr*j;htly,  under  the  influence  of  niereury  ha^  tjeen  of  deeidinl  U-nrrtt,  anJ, 
with  the  iiMnlern  views  a.s  to  the  gerraieidal  aetion  of  tin*  ilriij^  ti^  an  ii)- 
ternal  rein('<ly  in  tJiphtheriaj  ray  practiee  8*>f»m.s  all  tlie  moi^e  likely  to  liave 
been  a  ron-et^t  one, 

Sh-n'plessness  or  the  furious  dclrriiim  whieh  at  times  sn [lervem*?*  wittiln 
a  few  hours  of  a  head-iujury  is  best  tn/ated  by  tlie  cautious  adn»iiii>?tmti««n 
of  opium.  When  the  hearths  action  is  stmng  and  i'reqiu*nt,  ac^unite  unci 
veratrum  viride  may  be  found  useful,  eitlier  with  or  without  opium.  i%W 
ral  aud  the  b  mm  ides,  ai*  supplementary  to  opium,  or  to  repla<^*  i^  *il^ 
prove  useful  in  cases  of  excessive  wakefulness,  and  when  there  is  a  nuwketl 
teodt  n(*y  to  eoiivulsiims. 

Blisters  aud  counter-irritants  are  of  doubtful  value,  and,  if  n^irttd  t*i 
at  all,  should  be  used  only  late  in  the  disease. 

A  ^md:ui]  retm-n  to  a  moix*  liberal  or  to  an  ordinary  diet  must  U*  lusti- 
tuteil  only  when,  in  the  judgmeut  of  tlie  surgeon,  tlie  patient  is  l>c<^»mir»g 
exhausttHl,  or  when  all  prolmble  dauj^er  of  a  itjapse  is  |ia.*t. 

When  stimulants  seem  rr<|uirtHl,  digitalis,  ammonia,  and  perhaps  <*h I* »rtJ^ 
of  barium  are  better  than  ah-ohoL  In  the  later  stages  iodide  of  |>fjta!^iurt** 
to  pnmiote  abs(U'j»ti(»ri  of  inflammat^jry  exudates,  and  ei^ot,  to  eimlniri  il*«' 
paretic  and  therefore  dilated  vessels,  have  proved  serviceable  in  my  Iwtid^w 

In  those  later  and  insidious  forms  of  tiTiumatie  en*x*phalitis  Ut  whi*^t 
the  terms  subacute  or  chn»uje  may  be  a|jpIitHJ,  where  the  |iatient  afli*r  i«^* 
jury  or  o]ieration  is  allowed  to  continue  at  or  return  to  stdiool,  or  t\*m  ^^  i 
resume  at  au  etirly  dat<'  the  Ivoisterous  plays  of  ehihlhtnid  or  youth,  ih-]- 
is  out  of  place,  while  a  more  generous  diet  with  judicious  laxntiv 
prove  the  best  tn*atment,  aided  by  b*tdily  and  mental  rest. 

After  any  attack  of  intraenmial  inflammation,  the  patient  must  n-^ai 
himself  jis  an  invalid  for  a  long  periml,  entirely  abstaining  from  h^h* 
muvU  Riidlng,  <ir  w^ork  of  any  kind,  and  only  gradually  resuming  tliess^"** 
oceujiations,  to  relinquish  them  at  once  ujmn  the  slightest  sign  uf  cerrb* Jis*  * 
irritability. 

GUNSHOT   WOUNDS. 

So  far  as  the  bone-lesions  are  cfjut^rned,  the  same  operative  roe 
arc  iudieatiHl  as  liave  W^vn  alrendy  di'talltxl  for  t*t>mj>i>und  skull -fniHiir 
The  ultimate  evils  attendant  u|xm  the  retention  of  a  foivign  Uitly  ia  tl 
bmin  have  been  so  conchisively  shown  by  Wharton'  that,  if  tlie  i»|ierari« 
can  be  doue  without  fatal  injury  to  the  cnceplialon,  balls  shoultl  alway* 
rcmoveil,  since,  even  primanly,  such  injuries  aiv  certain  to  l>e  foUovi«J 
suppurative   iuHammatiou,  which  tx>o  ci>rumouIy  is  of  the  ditTused  foi 
w*hen  death  is  iuevital>Ie.     Free  dminaye^  rather  tlian  the  removal  "f        tb^ 


^  Philadf^lphia  MediciLl  Times,  1679. 
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/oretgn  body,  should   be  the  principle   most    pniniiiiently  kept  in  \ie\ 

ultUougli  to  effect  perfect  drainatje,  both  tlieoretiailly  aud  practirally,  ii 

c^unit  of  ike  ball  miint  be  followai  throaghoiit  and  dlmnfet'kd^  wlicn  tl 

missile,  beiog  accessible,  and  cajiable  years  hence  of  pnidiiciiig   gerioi 

trouble,  should   l>e  reiuoved.      Tiic  main  diffifulty   in  currying   out  the; 

iiidic-atiuns  is  a  siife  mcthotl  of  i?earch  ibr  the  ball,  one  which  will   rend( 

it  utdikely  or  innK>ssible  to  make  a  false  passage,  which  a  resort  to  the  iii 

oF  any  urdiuary  probe  will   inevitably  result  in.     Where  the  ball  hns  doi 

littJe  tieyund  }>cnetniting  tbe  bone  and  lies  ehjBc  to  the  osseous  perfo ratio; 

lao  c]«>ubt  the  oiH:Jinary  proI)e  in  careiul  hands  lias  proved  Imth  eflicient  ar 

inncjceJit ;  but  even  then  the  aid  of  gravUij  and  that  alone  must  be  invoke 

I*^ar  preferable  to  the  ordinary  prfihe  is  the  use  of  a  small   French  or  N6li 

too  eathcter  uianipulate<l  in  tlie  gentlest  manner.     Wliercvcr  possible,  Flul 

''^^r's  aluminium  probe  (Fig.  13)  should  be  nsetl,  which  is  so  light  that,  i 


Fio,  13. 


AlumUiium  probuj. 
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allowed  to  i^ss  ahing  the  tm(*k  of  the  l>all  by  its  own  r/mr?'///,  it  isnhsolutel 
•*^c*apable  of  |>c'net rating  the  brain -sub.^tance.  If  it  can  be*  avoided ^  this  ii 
^*^uraent  jihould  never  be  curvedj  but,  when  l)ent,  the  other  extremity  shoul 
^-*<^  €'ur\*t<l  in  the  r>pi>osite  direction  :  this  is  im|>erative,  since  it  is  the  on' 
^"^^o^ns  of  indicatin^r  what  cciurs*?  the  iustrunuiit  is  takinj^. 

Method  of  Searching  for  and  Extracting  BuUete,  etc.,  embeddc 

^^>^   the  Brain* — The  rm[M>rtanec  of  a  careful  examination  of  hall-wonuds  c 

^«€?  bead  is  taught  by  a  f*as(^  of  I^rrey's.     A  soldier  rcreivt^l  a  mnsket-ha 

"^^ciimd  in  tbe  middle  of  the  frontal  bone  near  the  sinus,  which  jmssctl  betwec 

^  He* cranium  antl  dur;i  mater  and  along  the  huigitudinal  sinus  to  the  ixripit 

^*iture.     It  produced  all  the  symptoms  of  compression.     Larrey,  interrii 

^Hc!  location  of  the  bidl  from  the  patient's  complaints  of  j>ain  at  a  jwii 

*li« metrically  opposite  to  the  wound,  intnxlnced  a  gnm-elastie  sound  un( 

"^  fouched  the  bullet.     By  mciisuremeut,  the  [wrtion  of  craniura  beneal 

'^^''iich  the  ball  lay  wfts  expos<xl,  a  large  trephine  was  ap{*Iied,  pus  was  eva- 

^a.tpd|the  ball  was  removed  from  between  the  dura  mater  and  the  bone,  ar 

*^^^vjvery  ensued/     Here  ai>]>arcnt  perf«>ratiou  of  the  brain  had  taken  plac 

^^*»u4i  proper  st*ari*b  dcnionstratixl  to  be  an  error,  the  ball  being  readily  ai: 

^^fi»ly  removed.     The  same  author  reports  a  second  ease.     A  ball  pen 

***5itod  the  left  parietal   eminence  of  a  soldier,  passed   obliquely  along  i 

**Hi<*r  Burfaee,  aud  wits  arrested   about  one   e^niti metre  from  the  occipit 

^Utiire.     The  presentee  of  a  slight  ecehymosis  near  this  si>ot,  the  symptom 

^^^\  the  employment  *if  a  small  soft  l>ongie,  in<lueed  Ijarrey  to  lay  liare  tl 


I 


"^^^Ue,  whan  he  found  a  small  fissure,  applied  a  large  trephine,  and  removi 


'  Auihcyr'!  article,  Intcmalioriiil  Encyclopnpdift  of  4Surg©ry,  vol.  v.  p,  78 ;  ilao  Laircj 
•  of  Miliury  Surijeryt  Amer.  od.,  1814,  vol.  t.  p.  307, 
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a  piece  of  the  bullet;  the  imtient  did  well  fur  five  days,  aad  then  died  of  1 
fever,' 

After  the  usual  antiseptic  preliminaries,  the  opening  in  the  bone  mm 
be  expose*!  by  the  reflection  of  a  projK*r  flap^  and  all  loose  bony  fi-agnieiil 
must  Ix*  removetl  after  cniar^emcut  of  the  ujiening  by  trepliine,  furoeps,  (| 
Hey's  saw.  The  |mtieut'y  lieavl  must  then  be  plaeeil  so  tlmt  the  track  o 
the  hall  is  as  nearly  vertiml  as  possible,  %vIieD  the  prolie,  gently  introduce! 
into  the  bmiuMipuing,  must  Ije  allowtxl  to  f/rar/M/e  along  the  l>all-track. 

When  tiie  wliole  cerebral  mass  has  betii  traversed  withtjiit  |jenetratio 
of  the  opposite  cranial  wall,  the  ball  usually,  acconling  to  Fluhrer,  althoug 
not  always,  rebtinmls  at  an  angle  etiualling  that  of  incidence,  and  Ixx-onifl 
embedded  in  the  bmin  about  one  inch  above,  below^  in  front  of,  or  behia 
the  point  of  bone  struck,  according  to  the  direction  pursued  by  the  hal 
If  the  prolje  sliows  that  the  cerebral  mass  has  been  completely  travers<xl  am 
that  the  Ixill  (jas  struck  the  borje,  a  large  counter-opening  is  to'lx^  made,  ik 
membranes  mrefuliy  incisctl^^  ami  the  ball  timt  sought  for  in  the  jxisitiull 
which  the  above-mentioned  rule  of  Flulircr  would  indicate.  If  eeitliej 
ecehymosis  nor  a  decjxT-seattKl  liardness  indicate  ihc  presence  of  the  missiJ 
at  this  point,  ctuTful,  inctlitnlicul  searefi  must  be  made  in  various  dircctioiifl 
I'cmembering  tfie  possibility  of  t|jc  ball  having  lost  so  much  of  its  tuitid 
vehwity  that,  instead  of  iM-neti-atiug  the  brain  by  its  rebound,  it  may  m 
merely  lying  bdween  the  dnra  anil  the  wncbrum,  fmei  which  jioint  it  niaj 
gravitate  out  of  reach  if  the  Ijrain  be  carelessly  depressed  or  manipulated, 
in  other  wonls,  the  periphery  •>!'  the  sjmec  expiistnl  by  the  elevation  of  tin 
membrane  shoidd  be  carefully  st-rutinizi'd  uulass  IikhI  eochymosis  or  niaai 
fest  penetration  of  the  brain  exists.  When  the  twill  has  been  found  am 
ejctracted,  and  its  track  and  surrounding  (arctnlly  disinfei*t*xl  by  m^L-ana  O; 
the  minimum  of  mercuric  solution  nHjuisite,  t*r  by  the  boro-sjilicylic  s»tlu 
tit>n,  there  remain  only  the  drainage  and  disinfection  of  the  track  mmlc  bj 
the  passsige  of  the  missile,  whirh  are  to  be  efiwted  in  the  following  mannel 
A  tine  antiseptic  silk  thread  is  to  be  attached  to  one  end  of  the  graviD 
prolje,  when  the  opposite  extremity  must  be  iutrmUice+l  at  the  wouikI  a 
entrance  and  the  instrument  withdrawn  through  tlie  trcphine-o|>en!iig 
leaving  the  thr«id  in  the  ball-track  :  by  atliiching  a  hue  rul)bi*r  drainagi 
tube  to  this  thrctul  the  tube  cjin  be  readily  drawn  through  the  traek^  atU 
which  its  lumen  must  be  cleaix*d  by  careftil  syriuging  with  the  mercuric 
boric  S4)hition  ;  nothing  is  now  reipiirt^I  but  the  reposition  of  flaps  and 
antiseptic  dressing,  as  indicatal  under  the  hnid  of  Trephining, 

♦Suppose  that  it  prove  impossible  to  find  the  kill,  then  the  (lassage  of  tl 
drain  and  the  eounter-ofwning  will  have  etlccttxl  what  I  have  insistetl  ujxj 
as  the  chief  indications, — viz.,  drainage  and  disinfection^ — ^and  will  bai 


1  Op.  cit.i  \f^Q.  cit. 

'  Any  bemorrliiiiff  ut  thl^  or  any  other  PtAge  of  the  operation  must  b«  arrested  its  id 
cated  in  the  sections  u^>  Trephining  and  Bniiii-Tumoi"s,  jip.  76(i,  757»  T59>  777.  778. 
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Ame  all  that  is  possible  towards  averting  the  most  fatal  cimplicntion  of 
tlivse  injuries, — viz.,  difl\ise  suppurative  eerebritii^. 

Jn  the  event  of  the  ball  beio^  tJeeply  etiiiHxlde^I,  but  not  having  entirely 

traversed  the  whole  eerebral  mass,  the  following  method  of  extraction  lias 

been  suggestt^fl  by  Fliibrer,  l>iit,  so  iiir  as  I  ran  asc-ertain,  luus  nut  yet  Ijeeti 

put  in  pmetiec*.     The  Imll  having  lx^*n  lueated  by  the  gravity-probe  niuniiH 

ulaUd  as  previously  deserilxxl,  the  instrument  should  be  pushed  onwaixl, 

ttit^r^mie  the  ball,  until  it  strikes  the  erauial  walls,^ — ^jirovide^l,  of  course, 

'iio   vital  wrebral  struetuivs  intervene, — when  its  point  must  Ik*  ex jjostni  by 

i  t^E?|.jhiii!ng,  and  tlie  prol>e  drawn  thrtjugh,  leaving  two  silken  threads,  which 

Ji^^ve  been  attached  to  its  other  extremity,  in  its  track.     By  means  of  one 

ot^    tbese,  threadetl  through  the  eyes,  a  small  (No.  2  or  ;J)  English  catheter 

'^^'itrli  straightened  stylet  must  l>e  made  to  follow  the  course  of  and  re|daw 

t.I:i^  pn:»be.     The  distance  of  the  ball  from  the  wound  of  cntrant-e  having 

t^o^^n  again  ascertaincHl  by  the  prolx*,  a  delicate  pair  of  scHnjlosing  rat-toothed 

rSLMx-eps  (see  Fig,  14),  upon  one  braueb  of  which  is  secua4y  fixed  a  loop  of 

Fig.  U. 


8eir<;]ofiliig  rat-tooLhed  forceps, 

ffim*  aseptic  silk,  must  be  parsed  down  to  the  ball  by  means  of  the  b>op  X, 

"^Jv^liich  must  travel  fra^ly  along  tlje  catheter.     Wlicn  the  site  of  tlie  ball  has 

Ijocn  rtucheJ,  it  must  l>e  sought  Ix'low  the  catheter;  tf  uot  fnuud  tlic^rc,  the 

^iorcejjs  should  he  withdrawn  and  jmssed  down  again  to  one  side,  and  so  on 

'^^^til  the  whole  (*ircuit  of  tlic  *;uidc  lian  been  made,  when,  if  the  bull  has 

*>c?i»n  pn^vioiisly  ci>rrcetly  h^catt^i],  it  will  bi^  Inuiid,  and  <'an  be  remuvc»d  by 

^C'  Ibni^ps,  whicli  must  be  withdrawn   wUh  the  guide,       A   rub  tier  drain 

^■^♦ulfl  now  hi'  ilrawn  thrnugh  the  wouud   liy  means  nf  the  remaining  silk 

^'^-tul,  and  the  dressing  euniplctxd  as  deseribtHl  for  complete  |M.'netmti(in  of 

^^^  whole  cerebral  mass.    While  seeming  a  most  severe  prueidure,  in  ajipro- 

l^*'iate  ctises  I  cannot  but  think  that  in  careful  hands  the  uUlmuk  trmiiiit,  if 

^*i  |iatienta  survive,  fully  warrant  ttie  additional  risk  incurred. 

Of  course!,  where  the  Iwill  is  l)ut  a  short  distance  Itencath  the  skull,  a 
^^^^^  removal  of  kme,  incision  of  the  membranes,  hnation  with  the  gravity- 
P'^^^lje,  and  a  ran^fnl  use  of  the  foi-(^cps  just  described,  or  any  other  suitable 
**^t  rumen  t,  tbllowctl  by  suturing  of  the  membraLics,  partial  re  ji  lace  meat  of 
^"c?  bony  fragments  if  deeuKxl  necessary,  and  such  a  mctlnjd  of  drainage  as 
**^^tll8  indicated,  will  be  all  that  is  requisite, 

MALIGNANT  GROWTHS   OF  THE  SKULL. 

These  may  (irimarily  affect  the  bfuies,  or  scc<pudarily  spread   from   the 
overlying  soil  parts,  but  the  operative  tcchniipie  will  be  similar  in  either 
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event.  After  the  u^ual  }>rt*limi nary  antiseptic  precautions,  an  appm} 
fornitMl  flap  or  flajj^s  nmst  Ik'  roHcetit'J,  to  nhtain  the  freeat  jK>8?ih|t' luii-wtn 
the.  jMiits,  iu  tfio^*  cases  where  the  soft  parts  are  involved  rnttiiij;  wklrof 
the  apjiarent  limit  of  the  inhkration,  so  as  to  remove  the  di^'a^ed  j^ift  \miA 
\vit!i  the  osseon?^  tnnior,  Havin^^  p'rf(>ratt*d  the  bone  at  the  ino!*t  w»tiVKiiiiil 
point  with  n  UKMltnm-^ized  trephine,  to  aswrUiin  the  thiektiei*^  of  the.«*ktill- 
case,  the  remainder  of  the  bony  sections  requisite  to  circimiHi^ribe  the  m^ 
pla^m  ean  be  most  ni[>idly  eoniph'trn!  by  rnctins  of  i\w  denUil  en^iiw*,  wliicii 
with  a  i^niall  cirenlar  mw  will  rapidly  cut  nearly  ilirou«;li  ihe  bone,  whi-D 
stroiij;  cutting  pliers  maybe  nstil  to  eoniplete  the  section,  Ifthedfutil 
enjrine  h  not  at  hand,  after  tlie  jrreliminary  trt^phiniiijr,  a  series  of  n*{«li- 
tions  of  thi:^  [ynH^Jxlure,  and  the  use  of  a  Hey's  saw,  the  cbij^el,  or  iW  niD- 
geur,  will  e<jually  etteetually,  but  more  slowly,  enable  the  siirgeim  to  nmm 
the  tumor. 

If  the  gmwth  or  I  ho  neoj^'ssary  Imny  incision??  overlie  rme  of  lh<^  laiy 
cerebral  venous  sinu.ses,  an  openin*;:  must  be  made  such  u^  will  give  (m 
access  to  any  bleeding  point  or  will  admit  of  ligation  of  the  sinus  Mm 
it  i.^  divided  ;  this  latter  ean  be  readily  effeetr^l  by  a  trephine-iMit  on  either 
side  of  tlie  line  of  the  endaug(*red  vessel,  fnllowt^l  by  the  removal  of  thu 
intervening  os!4ei)Us  bridge  by  the  rongeur  or  chisel  Jrom  wUltotU  inmad, 
so  that  a  sulTieiency  of  bone  (^n  Ije  rernovrHl  to  permit  tin*  (raj^mgiMifi 
uee<lle  armed  with  a  (h.nible  ligature,  although  a  eart^ful  adoption  uf  ihk 
method  of  exposing  the  sinus  will  in  many  eases  enable  tlie  &urgeoa  mfdy 
to  reniove  ttie  entire  bony  surfaces  eovering  the  sinus  without  its  ligntim. 
In  all  these  operation.^  the  general  principles  go%'erniug  the  opierative  tmil- 
ment  of  similar  nisiplasms  situattHJ  elsewhei^  should  contnol  the  snrgnwV 
actions, — viz.,  early  removal  and  with  a  free  hand.  If  the  latter  part  (if 
this  advice  lie  not  strictly  adbert^I  to,  ?*nch  operations  had  better  nrH  hf 
attempted,  for  if  timidity  gains  the  upper  baud  the  danger  to  life  is  the 
name,  with  no  rt^tsonable  jinDSpeet  of  good  accruing.  I^rge  partiooi^  of 
scalp,  of  Ixjue,  of  tlie  dura  mater  with  its  venous  sinused,  or  even  of  A* 
<x*rchnil  f:ortcx,  may  iv([uirc  n'muvah 

I  cannot  do  l)cttcr  than  brierty  relate  what  some  enrgeocis  have  Ati 
in  ca^es  of  maliguunt  growths  of  the  cranial  Ixmes.  Paullv*  **  rpmi'fw 
the  frontal  Innw  from  the  root  of  the  no&e  to  the  zygoma  and  up  to  tb 
hair-line;  in  a  month  the  wound  was  quite  healed/'  Kronlein*  reraovi<l— 
successful ly,  so  far  il*^  life  was  concemed^ — a  cancerous  uhrr  two  and  oiio-l»» 
inclics  wide,  **  extending  from  the  root  of  the  uase  l>eyond  the  line  of  »• 
hair/'  with  a  piece  of  tlie  fmutal  Imneand  dnm  mater  alxait  three-f<mrUiirf 
an  inch  iu  dianie^ter,  and,  in  addition,  nearly  half  an  inch  of  the  laU  d'H^a 
Of  sixteen  cases  operated  upon  with  full  autisejrtic  precautions^  thirtn?D ''^ 
covercil  from  the  o|K'ratiou,  ami  three  died,  one  from  air-t^nibolinu,"^'* 


'  Vcrh«ndluni*en  drrdptit^cb.  Gcs  f.  Cbinirpc,  1883. 

*  Dcut&^he  Zeit'chrift  f.  Chirurgie,  1885,  Bde,  ixi   u.  xiU. 
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which  may  be  prevonttd  by  the  previous  ligation  of  an  eudangei'ed 
sin  lis,  keeping  the  liencl  low,  and  irrigating  the  wound  constantly, — r.*'., 
|J[(><»piQg  the  wound  fidl  of  fluids,  which  will  be  drawn  into  the  wounded 
sinus  instt^ul  of  air.  The  dura  mater  was  incised  or  excised  in  niue  cases; 
ID  four  t»jKTations  the  fiilx  cerebri  was  cut;  the  longitudinal  sious  was 
lev  divided ;  and  in  two  instances  portions  of  brain-subst^xnee  were  re- 
loved,  lu  all  considerable  portions  tif  Imjuc  were  exeisf^l,  and  in  iiv(}  the 
^fi;a|i  lefl  measured  tninsvi'i-sely  three  inches.  These  sixteen  operations  were 
HBone  upon  thirteen  jmtients,  in  all  but  two  the  growth  octnipying  the  frontal 
^fciDjri<^»n.  RetHin-enec  took  place  in  oidy  one  iostauee  l>efore  healing,  and 
^Hapid  rectdivi's  in  but  four  instances. 

H  AB8CKSS  OF  THE   BRAIN. 

Since  m^arly  all,  if  not  all,  o|H^ral>le  easels  will  1k'  found  to  result  either 
from  a  traumatism,  witli  perhaps  Icxlgement  of  a  foreign  body^  when  the 

te  of  the  injury  and  the  progi'egs  of  the  symptoms  will  indimte  the  Idea- 
tion of  the  piiS'ftHUis,*  or  from  chronic  suppurative  midilk^car  disca^\  it 
will  be  necessary  only  to  detail  the  ofM^mtive  teehnitpie  advisable  for  the 
latter  class  of  eases,  and  to  emphasise  the  proper'  methixls  of  dminage 
which  are  imj>eratively  demandiKl  for  etirebral  al)seess  wherever  situated. 
I*us  in  these  eases  is  mort^  *)tlen   found   in   tlie  tem{Kiro- sphenoidal   lobe 

:hau  in  the  cerebelluru  or  elsewhere,  l>e<*ause  the  tyni[>anie  nxif  is  the  thin- 
|tie«t  portion  of  the  middle-car  cavity,  while  more  vessels  |ia8S  from  the 

yinftaoimi  and  ah  nig  the  s<|uamos<Hjxttrosal  sulnre  to  the  dura  mater  than 
fKwa  Uie  posterior  portion  of  the  jK^trous  bone.  Kint^-tenths  of  these  al>- 
Id  the  tem|x>ro-sphenoidal  lol>e  occupy  a  sjmce  three-fourths  of  an 
irK-Ii  in  diameter,  whose  centre  is  one  and  a  lialf  inches  altove  and  the  same? 
*i'!*tance  behind  tlie  CTUtre  of  tlie  cartilaginous  external  auditory  meatus.' 
t^^rebral  abscess  is  far  the  most  frequent,  since,  of  purulent  enc<*phalie  collec- 

'*>n8  resulting  from  chrrmfc  car-dis£*ase,  three  will  \yQ  found  in  the  cerebrum 

*  on<*  situate^l  in  tin-  ccrelH'llum  i>r  in  other  portions  of  the  eneephalou.^ 

Operation  for  Cerebral  Abscess. — A  tier  the  usual  antiseittie  prelimi- 

'^'Uics,  Willi,  in  aildition,  an  attempt  to  render  the  tympanum  and  ma'stoid 

**^Is  as  ai?ei»tie  as  [)ossihh%  and  the  reflect icju  (*f  a  proper  ffap,  the  crown  of 

^acdiiirii-siziHl  tiv|>hiin:*  should  \>e  applieil  one  and  une-fourth  to  one  and 

Ue-hulf  inches  behind  and  the  same  distance  above  the  ec^ritre  of  the  car- 

l%iuoiis  external  auditorv^  meatus  (Fig.  15,  C  x),  and  worked  ci^ntionsly, 
>Wing  to  the  thinness  of  the  l>one  here;  the  disk  renaoveil  shouhl  not  show 


tBioc*?  the  tjpnitioti  ^mdpr  thoRc  ci reams tjiiic<?s  will  be  indicated  upon  Itx'ulixing  and 
•|jrfHin*l«.  1  htive  n<»t.  mi'ntioned  the  ubuiiI  symptoms  or  the  fact  thnt  the  dura  mnter 
I  iit»t  pubitU^  nJid  lnilg;<v^  into  the  tri?phim> ;  yet  thl*?  i?  not  acvrlHin  ^ig»i  of  loiythini^  but 
^HohuuhhI   intniorHniiil  ton««ion,  ntitl  there  friny  be  a  dieUint  f^xu^  of  pua  with  a  puUttting 
lin. 
»  Barker^  British  Mi'dicMl  Journal,  1887,  vol.  I  p.  407. 
'  Barker,  ihid.,  De<.c'mber  U,  lft66,  p.  1166- 
Vot..  IV,— 49 
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any  of  the  grtRjve  for  the  latt:ral  sious.     After  incising  the  dum  mater  to 
a  limited  extent,  the  pus  must  be  sought  by  passing  eitlier  an  a^pimtor — 
needle  or  a  gmoved  director  dowinvanl,  imvanl,  and  slightly  forward,  U»— 
wards  and  down  to  the  petrous  poiiioii  oi'  tlie  temporal  lione.      When 
pus  Is  found,  the  track,  if  favorably  situataJ  for  dmlnage,  must  be  enla 
by  a  small  Yolk  man  n's  sp^M)n»  and,  a  drainage-tube,  either  of  rubber  or  o 
silver/  having  been  introduced,  the  absc^ss-oavity  must  be  ver)'  cautiouaL 
irrigatt-d  with  a  weak  mercuric  or  a  boro-salicylie  solution,  or  carefalk 
filled  with  ethereal  solution  of  iodofonn. 

If  the  trepliiuc?-opening  is  unfavi>ral>ly  sittmti*d  for  drainage,  in  <x*rtii£ 
inf^tiuiees  it  is  better  to  make  a  seeond  Iwine-iXTforation  opp*»site  the  rot* 
de|>endent  [wrtion  of  the  al>soess-eavity,  when   the  first  opening  can  fc^ 
clo.^xl  by  its  own  houeH:lis;k,  n(^telied  on  one  side  to  prevent  at^nmulaticz:^  ^ 
of  pus  or  wound'Swreiious,  after  which  a  director  must  be  passed  intotfc^. 
abscess  from  the  second  trephine-cnt,  and  the  enlargement  of  tlie  traek,  lLbi^ 
placing  of  the  tube,  and  the  disinfwtion  eondiicterl  as  before  suggt^te*! : 
insure  {>atency  of  the  dminagt^opening  through  tlie  sort  parts,  a  small  pc^i 
tiun  of  the  edge  of  the  flap  should  be  excised  or  a  piece  punched  or  cut  < 
opjwsite  the  trephiue-i>i>ening,  atler  which  carefnl  suturing  and  the  n!HJ-*«.J 
difssing  nnist  l>e  eniployed,  sinc*e  primary  union  of  the  soft  lis8Ut^  h  sCitm^smJ 
at,  as  preventive  of  the  formation  of  hernia  t?erebri,  a  sinjuel  to  be  dread«?«J. 
The  tube  must  be  verv^  gradnally  shortened,  and  afl^r  its  final  removal  t.bc^ 
case  must  lie  jealoiii^ly  watclied,  h^t  a  reaceumnlation  of  matter  occur.*         I 
have  given  the  site  selected  for  perforation  by  Mr,  Barker  the  pn?fenp«»ci<* 
over  that  of  Mr*  Caii-d  (above  and  in  front  of  the  external  auditory  raeati^^j 
and  othei^,  because  it  is  safer  auatumieally,  since  the  middle  meningeal  artcr^' 
is  out  of  harnrs  way,  the  pus  can  be  evacuatetl  through  a  comparatively 
callous  jjortion  of  the  brain,  wliich  possesses  no  motor  functions,  and^   MB 
before  stated,  the  point  seleetetl  is  almost  directly  over  the  locatioa  of  tl*^ 
vast  majority  of  the  abscesses  of  the  temj>nrosphenoidal  lube. 

Operation  for  Cerebellar  Abscess. — In  all  cases  where  pus  is  supjKJ^*^ 
to  be  located  in  the  cerebellum,  the  foramen  for  the  mastoid  vein  should  fc»^ 
examined  l>efore  jx^rforating  the  bone,  because,  **  if  there  l>e  in  Am;  ti 

on  the  posterior  aspt^i-t  of  the  |ietrous  bone,  it  am  haitlly  reach  the  e*  r>  •  *^ 

without  forming  a  layer  of  pus  under  the  dum  mater  of  the  lateral  siiit*^- 
If  this  is  so,  the  pus  will  escape  by  the  mastoid  foramen  if  the  latter  ^^**' 
exposeii"^  When  this  condition  is  found, — i.e,,  escaj>e  of  pus  tmm  tl'*^ 
mastoid  foramen, — a  spot  beneath  and  slightly  posterior  to  the  mast:*^'" 
foramen,  below  the  inferior  curved  line  of  the  occipital  bone,  will  he  %.mm€ 
projier  spot  at  wliieh  to  apply  tlie  trephine:  in  all  other  respeets  the  dt^**^*** 
tions  given  for  cerebral  abscess  are  strictly  applicable  here,  (See  Fig.  !•>,    -^•*/ 


'  M  r.  Barker  prefer*  the  inetMl  tube,  ta  beinc^  eiipjpr  both  of  intrnductioii  and  of  ivlai 

*  Fenger  and  Lee^  Trun^ictions  of  the  Americaa  Surgic&l  Aj»oci»lioii,  voL  til 
tt  0eq. 

*  Bftrkt?p,  op,  tit 
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OPEUATION3  POK   INTRACRANIAL  HEMORRHAGE. 

TTheee  are  practically  restriett'*!  to  eases  where  the  blix>d-eollortioos — 

eftlier  fluid  or  clutted — arise*  from   the  rii]itiirp  of  t!ie  n]iddl<^   meningeal 

a^rtory  or  some  of  its  siilxli visions,  since  traumatie  ititraeerel>nil  and  sub- 

dtir^  hemorrhages  in  the  present  state  of  science  cannot  be  distinguished 

#W>ni  diffuse  multiple  lawraticm  of  the  euceplialou,  etc. 

In  this  class  of  cases  I  Ix-lieve,  with  Mn  Oodlee,  that  chloroform  is 
c^onera-iadicated,  while  I  cannot  but  l>elieve  that  ether  is  likewise  prijudicial, 
«i.B.ic]  certainly  is  usually  unnecessary  ^  iroin  the  semi -comatose  or  completely 
*'*  iit^atoee  c^jnditioii  of  the  jmtient, 

When  a  fracture  or  an  externa!   injur>^  exists,  this  must  fii'st  be  ex- 

^Ic^rttl,  and  will  in  most  instances  i-eveal  the  site  of  the  hemorrhage  and  its 

ei4^uree ;  but,  in  castas  where  neither  frac^tnre  nor  external  iojory  exists^  where 

8lia.ll  tlie  skull  be  perforated?     Unless  spe<'ially  contra-indictittxl  by  some 

^irvj^w/  hx^lizing  symptoms  which  c'an  lie  ex]>lained  only  by  a  c*jOet*tion  of 

1>1«:>ck1  comprt*ssing  the  centre  indicsitcd,  as  the  middle  meningeal  artery  or 

^K3fi]eof  its  bmnches  are  almost  invariably  the  soruTe  of  the  hloirtl,  after 

^be  reflection  of  an  aj)propriate  flap,  the  ti^epliine  sliould  \m  first  placed 

ftrotn  one  inch  and  a  quarter  to  one  inch  and  a  half — according  to  age  aud 

«ij&eof  head — behind  the  external  angular  pnx'ess  of  the  fmntal  bone,  on  a 

lioriwmtal  line  drawn  around  the  skull  at  the  level  of  the  upper  margin  of 

tlie  orbit,  parallel  with  *'  Reid*s  Imfte-line'*  {see  Fig*  15).    Should  this  opening 

Fig.  16. 


y=^ 


It 


^  ^-  »nt«rlor  polol  for  uppllcfttloii  of  trephine  for  liitmcrnniiil  hem^rrtiaire:  B,  ponleHor  t>olnt  for 
^^^Uamion  of  ircphine  for  intrucniriiiil  bemorrhttKC*  t^.  piilut  t*i  [^»*:rforat4?  for  cerebral  utwcvts  following 
^^^le  «ap(>unillve  ctLr-titf«a»e;  t),  (itmmun  for  itijistoid  velu;  £,  |»(jlijt  to  |>crfor«te  for  cerebellar 
^^^^i  ft>llowrag  chronic  uuppuraiive  i^u'-dloeaM. 

\^^<^  neither  a  clot  nor  a  bleeding  vesi*el,  a  second  opening  on  the  same  line 
Just  below  the  parietal  boss  must  Ix^  made^ — f.r.,  where  a  verti(^l  line  carried 
*vtt»^^)y  iijiwanJ  Ix^hind  the  mastoid  process  bisects  the  horizontal  line.^ 
In  one  sui-ct'ssfid  casc^  of  Knjiilein's  tli*^^  two  ojK'nings  were  made  and 


'  Kri>n1eiii,  Deutsche  Z**\\niihnfi  t  Chinirgie,  1S86,  Bd.  xxiii.  Hefte  8  und  4 
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a  (Jniinuge-tiibc  passcnl  thruu^li  Ijuth,  wliile  In  two  t'ast^  wht^n*  thi*  ^imiod 
opening  was  nut  mad*.*  tlje  mmc  sni^^eon  reports,  as  d*^^^  also  Wetlierk-/ llial 
post  raortem  a  clot  was  found  which  might  ejisily  have  Ijoen  removed  bjr 
rneuu8  of  u  iseconJ  treplune-ent.  The  clot  must  ho  carefully  n'tnuvd  by 
the  fon^eps  and  anti?^pric  irrigation,  after  which  all  arxicssible  bUxdiup 
vesac48,  if  in  the  dnm  mater,  *jhould  be  secured  by  ligatures  pasan]  witli  a 
curved  needle,  by  aeuprf;*ssurt*,  or  by  touch  with  a  red-hot  knitting-owd^r 
where  the  main  trunk  of  the  middle  raeuing^l  artery  lies  in  a  bfjny  (nial, 
as  it  often  does,  a  pellet  of  antiseptic  wax  or  plugging  the  c^ial  with  a 
shaqK^netl,  disinfected  wooden  match  will  serve  admirably*  Wheit  an 
extensive  surface-oozing  persists  which  hot  water  will  not  check,  I  have 
sueeessfnlly  rej*<jrt€*d  to  antiseptic  tamiJonnade. 

Where  the  trephine  has  l>een  applies;!  at  other  situations  or  for  bcmor- 
rhages  wliieh  arise  from  a  lacerated  siuns  or  from  vessc.^ls  of  the  pin  muter. 
— in  both  instances  probably  the  operation  having  been  tustittite*!  t^r  s 
depressed  fracture  and  not  for  the  evacuation  of  bhxid, — the  damttgitl  mm 
must  either  V>e  ligated  or  compiTssed,  while  the  ble«jding  yve$*A  of  tlw»  [lia 
should  always  Im/  ti*xl  with  tine  eatgut  when  possible,  the  thnaici  biag 
drawn  only  sufficiently  tiglrt  to  occlude  its  lumen,  as  otherwisse  its  fbgiW 
walls  will  \ye  divided  :  when  the  ligature  repeatetUy  cuts  through^  a  pUfl 
suggesteil  by  Flnhrer,  and  carried  out  in  one  ca,«ie  by  myself,  will  prwp 
eflfix'tual, — VIZ.,  small  serre^s-fines  left  on  for  seveTal  days  or  until  ^|KlIJtam*- 
ously  separated,* 

Unless  thron«;Ii-dniinaire  is  clearly  necessary,  when  two  ojienmi.'^  biv* 
been  made,  one  oriliw  had  better  Ix^  ix^"lu<lixl  by  the  rej>laeement  of  it^»»wii 
notched  b43ne-button,  and  the  more  de|iendent  one  utilized  for  drainig^- 
Where  neither  of  the  o|>enings  is  well  situatetl  for  drainage,  I  wouki  Atlvi^r 
that  anotiier  bone- perforation,  for  this  spcx^ial  purpose,  Im?  made  at  tlie  ©<< 
dei>endent  portion  of  the  cavity ,  or  that  the  nearest  opening  be  enlargnl  U 
the  rongeur,  if  sufficiently  close,  in  oi^der  more  perfectly  to  effect  ihi^^*!^- 
essential  imlictition  <*f  drainage.  The  imposition  of  the  flap  and  theu?e*'^' 
drainage-tuljeSj  etc.,  must  hi*  regulated  by  the  principles  laid  down  eWviljt'rt. 

If  atler  trepliining  severe  secondary  hemorrhage  cecui'^  Jacobin  rtom- 
mends  fii-st  tlie  apiili'-ation  of  a  fiT^ising  mixture  over  the  dressinps  thrti 
placing  the  patient  in  the  upright  jKJsture,  next  ctjmpre*iion  of  the  n7niiD'j<n 
carotid  artery,  and  tinally,  if  this  fails,  ligation  of  the  same  veseeL 

The  latest  statistifs  of  this  opration  ^  show  that  of  one  boiicln'd  in<l 
forty-seven  cases  of  iiitnu'ninial  hemorrhage  treated  by  the  expedwU  p'^^ 
one  hundiTd  and  thirty-one  died,  or  abjut  nine-tenths,  while  of  mt  liun* 
dred  and  ten  ojw'ratf**!  upon,  only  thirty-six  died,  or  about  one-thipl ;  i»<*^" 
over,  it  must  be  borne  in  mind  that  in  the  majority  of  those  who  Ji^^'  ^'"'' 

*  Northwestern  Luncet,  November  16,  1885. 

*  Fluhrer,  op.  cit 

'  Weiserimnii.  U«'b<?r  db  Indicaiionon  Jiur  Trepunntioticn  mil  heaoiideivr  Bsnici*'' "'•' 
gung,  etc.,  Deut^'he  Zeit^chdllt  t  Cbirurgte,  l8do,  Bde,  xu.  u,  xjliL 
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operation  the  extravasation  was  not  reaehocl,  and,  of  cnur8c%  not  i*emovod  j 
Imd  lh!s  been  done,  the  mortality  wouhl  uiKloulitiiJIy  liuve  lxi:*«  I088.' 


METHODS  FOR  THE    DETERMINATION   UF  THE   POSITION   OF   THE 
FISSURES   OF    ROLANDO    AND   OF   SYLVILTS, 

A^  a  preliminary"  to  the  consideration  of  the  methods  of  operating  for 
►rain -turn ore,  I  have  thought  it  Ijest  to  indii-ate  briefly  the  re«idiest  methods 
fi>r  detennioing  the  position  of  these  two  important  re  fere  nee-points,  leaving 
-  ^U  minuter  details  for  the  neurolo|^ical  articles  of  this  w<jrk, 
^K  The  fissure  of  Rfilando  is  sitnated  about  the  middle  of  the  outer  surfaee 
^^pf^  the  hemisphere^  eommenein^  at  or  near  the  great  longitudinal  fissure 
^^p^e^-half  inch  Ix^hiud  the  uiid'jKjiut  l>etwt^u  the  glai>ella  and  the  external 
^^poojpital  protuberance,  whence  it  runs  dowTiwaix]  and  forward  at  an  angle 
^^^f  sixty-seven  degrees  for  its  upper  twn-thirds  ;  it  then  forms  a  knee-like 
^«ingle,  becoming  more  vertical,  and  terminates  a  little  above  the  horizontal 
^Kitub  of  the  fissure  of  Sylvius ;  upon  eitlier  aide  of  the  Rolandic  fissure  lie 
'     ^^ea«ieeoding  frontal  and  jmrietal  convolntions. 

While  tlie  plans  devisetl  by  Broca,  Lucas-Champion ni^ re,  and  othei^  are 

'^liable,  the  readiest  method  for  determining  the  fis.su re  of  Rt>hindo  is  a 

^^^<  tuple  CKimbi nation  of  Hare's,  Thane's,  and  Horsley^s  as  m«^idified  by  Dr, 

^^^I orris  J.  I^ewis,  of  Philadelphia.     Hare  lias  shown  that,  measuring  back- 

^B*^*nrd  from  the  glabella  (or  mision),  the  upper  extivmity  of  the  fissure  lies 

^^^3 J  per  cent,  of  the  whole  distance  between  the  glal>ella  to  the  inion  (ex- 

^"^ornal  oe<>ipital  protubenmce)  behind  the  glabella,  while  Thane  has  shown 

^Itat  tlie  ajnimeneement  of  tlie   Rolandic  fissure  is  aecumtely  to  be  deter- 

•^bed  by  taking  a  point  one-half  inch  behind  the  mid-|>oint  of  the  line 

^rawn  from  the  glabt^lhi  to  the  inion. 

Tlie  upjior  extremity  of  the  fissure  having  been  determined  by  one  of 
^fcie  abt^ve  methods,  a  lino  dmwn  at  an  angle  of  sixty-seven  degrees  (Hors- 
r)  will  indicate  the  upt>er  tAVo-thii\ls  of  the  fissure, 
Tlie  lower  limit  lies  abcnit  one-half  inch  above  the  horizontal  limb  of 
tlio  fissuixB  of  Sylvius,  which  may  be  determined  in  the  following  manner, 
tiy  causing  the  patient  alternately  to  con t met  and  relax  the  temporal  mus- 
cle and  by  traring  the  temporal  ridge  with  the  finger,  the  jX)int  where  the 
idge  for  the  temiMjml  fascia  crosses  the  coronal  suture  (tlu'  su|M*rior  stejiha- 
^iod)   must  Ix?  detenu ined,  thence  a  line    nuist    be   dropped!   which  shall 
^11  vertitral  to  tlie  middle  of  the  zygoma;  tlie  conrse  of  tlie  fissure  of  Syl- 
xius  will  eorres|H>nd  U>  a  line  drawn  from  the  mid-jjojut  of  tlie  vertical  one 
Most  described,  passing  upwaixl  and  backwaixl  (nearly  straight  for  its  an- 
L^rior  lialf,  more  <'iirve*l  |>osteriorly)  to  within  about  one-half  inch  of  the 
I^Qtmtrc  of  the  jmrietal  protuberance, 

'  Thii  U  a  far  better  showing  thtm  tliat  of  my  8tflti*ti<»  cnR<>cted  in  1888,  nnd  is  ud- 
qufistUmnbly  due  to  the  prevulent'e  of  nriti  septic  n)ulh'w3e.  ImletMl,  Kmnlein  mn  In  tain  a 
iluit  this  o|*eiaiinn,  asopticnVly  pfrforniwl,  i^  perfwtly  ^iitb,  denth  rejulting  simply  itom 
a»ittplkaUoai»  uoconui^cted  with  tbi*  op*?rMtioti. 
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Having  clrtermioed  the  mid-point  of  the  bi-aural  line  and  the  fimire 
of  Sylvius,  pmvide  a  liaH-iiicli  «itrip  of  parflmient-pap«T  fmm  t<»ci  t«  Ifnir* 
teen  inches  in  length,  gimluated  into  inches  and  frat.licini?  nf  aii  Uwh  iq 
both  direetionit  from  Us  mkldle  poini  (Fig.  16),  half  au  inch  l^chind  wbinhii 

Fig    10. 


simple  foFm  of  (?yrtonieter. 

fixed,  at  an  aiigle  of  sixty-seven  degree:?,  the  anterior  niargiti  mI  ;i  ^^nnd 
graduated  strip,  and  proeet^l  as  follows.     Place  the  median  lhI^l*  of  thel^^ng 
graduated  strip  against  the  mid-point  of  tlie  bi-aural  line,  and  shift  it  far- 
wan:!  and  backward!  until  the  same  tignres  indicate  the  glal»elIa(naHioii)mil 
the  external  occipital  i>mtuberauce.     Thus,  if  tlie  graduatetl  irtrip  imlicati** 
five  and  one-eighth  inches  at  tlie  glalx'lla,  it  should  read  five  aod  one-ei|fhiti 
at  the  owipital  protulienitice.     When  these  meiLsuR-ments  coincide,  it  will  be 
clear  that  the  anterior  margin  of  tlie  angular  strip  will  corni»|xind  tu  » 
point  one-half  incli  behind  tlie  mid-point  between  nasion  and  inioo,  or  &5J 
jjer  cent,  of  the  whole  distana*  Ixlween  nasion  and  inion,  behind  the  aa»i*»»^ 
Nothing  now  remains  but  to  draw  a  line  along  the  anterior  margb  of  tS^^ 
oblique  arm  (aire fully  held  hi  mtn)  to  within  one-half  inch  of  the  alrpaoj* 
indicated  Sylvian  line,  remembering  that  the  lower  third  of  the  Rolao^y^ 
Hi*sure  bends  somewhat  baL*kward  from  the  line  indicating  the  coureeof    •^ 
upiH^r  two-tliii"ds. 

The  loi*ations  of  the  different  centres  with  reference  to  tlicse  fissa^'^ 
must  be  sought  in  the  aiiieles  in  this  work  dealing  w^ith  the  lo^iiliztttioii  ^^ 
the  cerebral  functioua. 


I 
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OPERATIONS    FOR    BRAIN-TUMORS. 

Althongh  what  follows  is  in  part  a  reiteration  of  details  aJreadr  p 
the  importance  nf  attention  to  minutire  in  such  o{K'rations  wamnls 
repctitioiL 

Th(^  head  must  Ik*  carefully  shaved  the  day  before  operation,  and  wiiab«^flH 
tlioroughly  with  soft  soap,  followed  by  ether,  or  a  thorough  scvrubbing  wifl^^H 
a  nail-brush  wet  with  tui-pentine  one  jmrt,  alcohol  seven  part«,  may  be  qm^^*" 
instead.     The  situation  of  the  gro^nh  should  now  In?  localized  and  marfc^^-^**" 
on  the  st^lp/  after  which  the  head  must  l>e  covered  w^ith  lint  wet  eitii^^»^ 
witli  carbolic-acid  lotion,  one  to  twenty,  or  with  tartacid  sublimate  ^Intio^^iBO* 
one  to  three  thousand  or  four  thousand,  with  oil-silk  and  a  layer  of  cxitt^Mii^ 


•  An  wiiline  pencil  will  fiomctimw  suffice  j  iodine  will  not  do  if  carbotk  mdd  le 
whilet  ftltliouijU  it  limy  blister,  nitrnte  of  silver  exposed  to  the  tunllgbt  it  Iht  ctify 
ogont. 

*  Tartjmc  *oluii<>n  of  mercuric  bichloride. 
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tiandttj^td  over  all.     A  piii^jj^ativc  sliould  he  t'xliiliited  the  ntght  previous  to, 
^itii  an  enema  on,  the  niuniiug  of  o|Hratio!K 

Alxiut  one  hour  previous  to  the  administration  of  ttie  ana\sthetie  a 
^>Tx>deniifc  injec*tion  of  morpliine  should  he  givtii,  ^na<hiat<:tl  atrordin^  to 
*8e,  or  a  proj>er  dose  may   be  exhibited  by  the  month,     Chhiroform   is 
Pt^femhle  to  ether,  Ijeing  less  apt  to  pixxluee  cerebral  excitement ;  but  the 
**^lluwing  quotation   from   ^fr.    HiHslev   teaelies   us  that  great  eantion  is 
*^e^uisite.     **  But,  like  all  kinds  of  anaesthesia,  it  has  certain  special  risks, 
^  which  it  seems  necessary  to  dmw  attention.     In  the  first  place,  the  re- 
**iiirkable  proclivity  of  children  to  the  effect  of  morphine  must  be  properly 
discounted;"  .  .  .  In  one  (iaticnt,  four  years  old,  one-twentieth  of  a  grain 
'^f  morpliine  **  was  amply  sulfiL-icnt**  to  contract  *'the  cerebral  aiteriolt^, 
>Vith  res^KHit  to  the  administmtion  of  chloroform,  the  one  adtlitional  fact 
here  to  l>e  noted  is  the  extremely  impoitant  one  that  it  is  very  easy  to  give 
tcio   much   in  a  brief  space  of  time.     Thanks  to  the   great  care  of  Drs. 
VVilsou  and  Htedman,  wh*»  ha\*c  assisted  me  in  this  respect,  1  liave  seen  no 
Occident;  but  I  have  Wen  veryde4'|>ly  im|>ressed  with  t!ie  startling  rapidity 
^^mtli  which  a  patient  who  has  rousetl  up  in  the  middle  of  tlie  ojjcratiou  is 
Dt  off  again  in  a  nuanent  with  only  a  few  whiffs  of  the  drug*     It  is  per- 
fect ly  comprehensibh^»  thei*t*fore,  tliat  an  ana^thetist,  however  carefnlj  miglit 
Idc  induccti  to  prolong  the  administration  b*yond  the  point  of  just  sending 
^e  patit'ut  off  J^iiiuj  as,  indf^'d,  he  would  naturally  do  under  ordinary 
i«<2irt^umstance8.      Sncli    prolongation,   under  the   present  circumstances,   is 
evidently  exceedingly  dangerous.*'^ 

The  object  of  aduiiiiistcriug  morphine  is  twofold, — i.e.,  less  chloroform  is 
requisite,  and  Schaefcr  and  Horsley's  ex|>eriment6  show  that  morj>hine  eon- 
tracts  the  arterioles  of  the  central  nervous  system,  thus  les-*cuing  hemorrhage. 
The  strictest  attention  to  asejjsis,  as  regards  instrumt*uts,  hands,  ami 
Jiasistants,  must  be  maintaimxl.  In  addition  to  the  ordinary  instruments 
required  for  trepliining,  such  as  at  least  two  large- 
crowned  ti-ephincs,  cutting  bone-fori^ps,  bone-eleva- 
tors, Horsley's  enucleator,  scalpels,  ha^mostatie  forceps, 
Key's  saws,  rongeurs,  etc,  a  jmir  ui'  blunt-jwinted 
scissors,  curved  needles  thrcade*!  with  catgut^  Ix^tli  to 
secure  vessels  in  the  dura  mater  and  to  suture  this 
membrane,  a  ntx^dh^-hokler  for  the  same,  and  a  few 
wire  ^rres-f5n(*s  with  thrf^ds  attachi^d^  must  l>e  pr(K 
vided.  When  a  dt-utal  engine  witii  proj>er  saws, 
barrs,  etc,  is  attainable,  and  if  tlie  sui^^eon  is  accus- 
tomed to  its  use,  it  mav  supcrstxle  almost  all  the  otlier  bone-instruments. 

The  [>atient  Wing  ana^thetized,  the  dressings  put  on  the  previous  day 

fihould  l>e  carcftdly  rt^movcdj  and  the  localizing  points  dcterminetl,  and  now 

ft  Me  bone  by  driving  in  a  dLsinfectcd  tack  at  eaeh  extremitj'  of 


Flo.  17. 


Wire  aenx'H- fines. 
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the  Rolaricllc^  lino,  or  at  tlie  siimr  i^\n}is  cutting  a  groove  or  nick  vni 
gougt',  or  dnllirig  a  little  with  the  eeutns-piu  of  a  tix'phine.     This  i& 
essential  preliminary,  as  otherwise*  all  landmarks  will  disappear  with 
i*efleetion  of  ilie  flap,  MM 

Sint^  most  of  these  otx^xitions  are  prulongetl,  and  sometimes  entiiiP« 
lo8s  of  considemble  qimntities  of   blood,  which  ehildrcn  bair  badly, 
ewcireling  of  the  head  with  an  Esmareh  tuLK>  shfjidd  always  be  trit.*d ; 
it  is  not  infallible.     In  one  iiiurning  I   have  seen  it  act  |>erfectiy  in      ^ 
oi>eration  for  epilepsy,  in  a  friend's  hands,  and  in  a  similar  operation 
my  ow^n  conspienously  fail  to  dimini^li  hemorrhage, — nay,  more,  it  actual 
luereased  the  lorn  of  blood. 

The  chief  risk  lieing  s<^'ptie  eneephalitis,  Horsley  thinks  that  the  spr^ 
onght  to  be  ugieil ;  I  nit  I  regard  it  solely  as  a  cleanser  of  the  attnosphe^ 
and  thirdv  that  its  use  is  not  absolntely  ue<.vssar\%  A  free  irrigation  \vl0 
bichloride  solntinn  just  be(V)re  eonnneneing  and  from  time  to  time  dtiriir^ 
the  operation  is  all  that  h  recjnisite, 

Alt  incisions  of  the  soft  [tarts  should  he  vertical  Uv  the  skull,  and  io* 
elude  all  the  layers  at  one  stroke,  not  exi'cpting  the  jicricranium/  A  siugk 
flap  shonld  thus  be  raisetl,  its  ontline  being  a  shallow  curve,  in  order  not  to 
divide  collateral  vessels,  and  so  pla[m<xl  as  to  avoid  the  main  sealp-arteriei 
These  indications  can  readily  l>e  fulfil letl  without  interference  with  drainage; 
8ince  the  patient  will  l>e  in  tiie  supine  position*  All  bleeding  tliat  does  no! 
quickly  cease  shoidd  be  arrested  by  pressure-forceps,  by  ligature,  or  bj 
needles  armed  with  gut  passed  around  the  vessels  in  the  scalp-tissues,  sina 


Fici.  19. 


Fio.  18, 


Horeley's  forceptt. 


TiQ.  20, 


Honlej'si  r^iTcefM^ 


much  bhxxl  lost  means  an  nnntn^esaary  risk  for  a  child  to  run.  If  moii 
bone  has  to  l>e  i^moved  than  w^as  originally  planned,  the  j>eriosteiira  mug 
be  mrofuUy  <lissecttxi  back  otf  each  new  portion. 

If  the  sm*gcon  projxises  to  use  the  ordinary  trephining  instniracnts,  h 
shonld  n(jw  prix*ccd  as  follows.     The  trephine-cuts,  using  an  instrument  o< 


*  This  stripping  otT  of  perionmmm  invalvet  no  interfbrenre  with  the  nutrition  «f  the  bone. 
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the  diameter  of  one  and  one-Iialf  to  two  iiu'lics,*  should  he  Toado  at  the  two 
extri^mes  of  the  b4jD€*-area  t<»  be  removtKl,  when  tlie  iutervenirig  bridge  ran 
be  partially  sawn  through  with  a  Hey^s  saw,  and  the  division  completed 
with  the  lx>ne-fonx.'ps,  (Figs.  19  and  20.)  A  iar  safer  aud  ahnost  as  rapid 
plao  for  the  iuex|>eriencfNl  o]K'mtor — since  the  bone  over  some  brain-tnniors 
is  uot  thieker  than  (^rd-board — is  t<>  remove  the  bunc  with  tlie  Hopkins 
rongeur  after  one  or  more  preliminary  trephine-cuts  of  the  ordinary  siaje. 
-All  U»De-fiTigments  shonkl  he  at  onee  plaenl  ajid  kept  in  a  warm  antis4*|>tic 
ablution,*  as  it  ia  Ije^st  to  replace.*  them,  where  it  is  [»ossil>le  to  preiserve  the 
dura  mater  intact. 

Xext  the  dura  mater  must  1m?  ent  aronnd  fbin*-fifths  of  the  <i«seoiis 
orifiix*,  oDe*eighth  of  an  ineh  from  tlie  bone,  so  as  to  leave  room  for  stitch- 
^**g;  s^tart  the  incision  with  a  st^lpel,  but  complete  it  with  blnnt-txjinted 
^^ciseors.  Any  arteries  lyiiig  in  the  line  of  the  propost^l  diiral  ineision  must 
"^  tied,  by  passing  ligatures  through  tlie  dura  mater,  beneath  and  around 
"*^  vesi^els,  with  a  curved  newlle,  Ix^fore  ineisijig  the  ineml>mne. 

The  brain  lacing  now  ex[X3seiK  uote  fij'st  if  it  bulges  into  the  wound, — 
^^•t  is  the  intraeraiiial  tension  inerc^isetl  V  Xext  ItKik  for  a  yellowish  tinge 
^^^  poesibly  lividity,  which  will  denote  a  tumor  in  the  corona  mdiata  beneath 
^ht^  c?ortex* 

Now  chiec^ly  scinitinize  the  vessels  and  jx»ri vascular  lymphati(*s,  noting 
^^pecially  **  any  yellowish- white  patches  in  the  walls  of  the   latter,  indi- 
ting old  mischief."     Finally  ascertain  whether  the  liraiii  htis  undergone 
^y  alterations  in  density,  althuugh  in  most  sui)eortical  tumoi^s  the  diagnosis 
^^^ti  Ije  made  certain  oidy  by  an  explomt<)ry  incision. 

Hemorrhage  has  been  much  dreaded  in  the  i*emc>val  of  brain-tumors, 
"^t  the  fear  is  unfounded,  for  the  arteries,  and  esjxn^ially  the  arterioles, 
^'hioh  niv  chiefly  eoun^Miicii  in  such  opemtions,  run  periHMidicularly  to  the 
*^*ljral  surface,  and  sponge-prc^ssnre  soon  cliecks  all  bleeding,^  Should 
*^»>*^  fail,  ligature  of  the  larger  vessels  must  be  tried,  the  catgut  being  dmwn 
^tily  tight  enough  to  close  the  lumen  of  tlie  vessels.  If  their  walls  are  too 
*^gile  to  Innir  ligation,  forci-pressutx^  is  alone  av^ailable.  In  one  case  at 
^^st,*  crjntinuous  pressure  with  iodoform-gauze  packing  failed  to  prevent 
'^t^l  recurrent  hemorrhage.  Fluhrcr''  has  shown  that  the  ligature  often 
*^»1b  to  hold  on  the  vessels  of  the  pia  mater,  and  advises  leaving  Nunneley^s 
^ry*foreeps  on  any  bleeding  points  until  the  instruments  sejiamte  of 
'^^Tiisi^lves.  Prcf(-mble  to  these,  as  b*:'!ng  far  lighter,  are  the  wire  serres- 
*^*x  with  an  attached  tlircad.     (Fig.  17,)     As  the  cerebml  arteries  are 


1 


1  See  p,  75^  for  ipeeinl  dirct'tiom;  for  mmg  the«e  Ui^  trephines. 

'  Of  lH»twe«n  warm  aaoptie  spring**^  (Hoi^lcy), 

'Cloning  is  ulsQ  fiivon*d  l>v  th*^  presence  in  quantity  in  tht  brain  of  the  lecithin  pro* 

np<»unrl  discovered  l>y  I>r.  Wf^od ridge  to  play  a  very  important  pnrt  in  the  process 

Illation. 

'  Binliittn  and  WHr«  Annul*  of  SurgiTV,  Avigust,  1887,  p.  149. 
»New  York  Medical  Joiirnul,  March  28,  1885. 
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ible.  this  end  bei 


Nuniivlvy'B  forceps. 


terminal,  avoid  every  vessel,  as  far  a^  pos^siljle,  this  end  being  often  urttr^ 
able  by  liftiDg  them  out  of  the  Bulei  betwtM^ii  the  aiiivohitiuii^,  uihI,  aAer 

removing  the  subjacent  bratn,  rrplicuf 
^iQ*  21.  tlie  piii  mater;  if  any  thnjmlMjciijuKjcDii 

it  will  prolmbly  be  only  temiioran'. 

H  one  uf  the  lai*ge  venoiiH  HintiM 
be  woundtJ  during  an  ojieraticin,  m 
ligation  ii;*  a  [ierfkaly  Aafe  jinicntiirrt, 
liealiug  rxvurri ng  us  m  vein*,  tuid  rul- 
lateml  vejasels  enlarging  abnigsklc  4 
the  (X'clude*!  ehanneL  S|><»ngt^im{ilaii* 
tati^in  f>r  antif^t^ptit-  tanijiuu."*  will  aUtsi 
temporarily,  and  often  permanently,  arrest  the  bleeding  imm  a  wrmmW 
siiuis,  as  I  have  twiti*  seen  J 

The  risk  of  air-t^mbolism*  \b  not  imaginary,  bnt  can  be  obviated.* 
lueisions  into  the  brain  must  always  be  elean-eut,  vertical  toliie!4l^ 
face,  and  dii-ee^^^rl  into  the  eorona  mdiata,  wlieii  nect*ssary,  so  ais  to  aviiid 
damage  to  tlie  til>res  eoming  fj-oni  other  jjortions  of  the  cortex  ur  Ujofte  sur- 
rounding the  seat  of  operation.  The  patlis  pursued  by  tlie  fibns  fix»mtlie 
cortex  must  Ik?  kept  eonstantly  in  mind  when  iueising  the  brain,  and,  when 
possible,  iKirtions  of  eaeh  tx'utiT  involvt-il  sliouhl  Ix'  left,  as  under  such  cir- 
cumstanees  the  eoai^T  movements  of  the  piirt  govera«l  will  often  l»e  R^ 
gained.*  Finally,  it  is  of  the  utmost  imjiortanee  to  be  thoroughly  familiar 
with  the  eucx'jjhalic  blow! -supply,  in  det*iding  wliere  to  make  the  indaiaiii^ 
in  order  to  liave  n  full  ujiderslaniljiig  as  to  what  portions  of  the  refnEtodir 
of  the  organ  certainly  will  be  deprived  of  their  blood*supply,  and  whatpo^ 
tions  nia}'  |K>ssiljly  be  renden^l  avasc*ular.  The  growth  inus^t  U*  emu'lmttii 
by  means  of  Horsley*s  tiexible  knife  (Fig.  22),  or  by  the  enuelcalur,  wJd 


Fio.  22. 


r:) 


Uoraky  s  flexible  knife. 

by  the  fingers/  but  not  by  cutting  instrumentiS.  "Malignant  growths  w^ 
be  excised  very  freely  from  among  the  white  fibres,"  since  they  clii^y  itnir 
in  this  portion  of  the  brain.  In  all  castas  adherent  or  altered  dun  O***^ 
must  Ije  fri*4^1y  cut  away, 

When  a  {>ortion  of  brain  is  excised,  the  underlying  oerebral  tiaw^**** 
bulges  up  almost  to  a  level  with  the  cortex,  while  the  cut  edges  €Wi»  •'•^ 


'  8ee  author's  artk-ie  <«  Hentl- Injuries,"  International  Encyc1op*!diii  of  8ufg«yi  •** 
Hopkinji,  Ariiials  of  Surgery,  July,  ISSoj  p.  65. 

»  S<?c  Senn  ♦►n  Air-Eniboliam,  or  Berlin,  Klio,  Wochen&chr,,  1881,  p.  CTB. 

*  See  Huijhlinj^  Jacksnn,  Briti»!i  Medical  Jotimalt  11^<5|  vol.  H.  pp.  67(M75;  »•«» 
American  Journal  of  tlip  Medicul  Scienc*es. 

^  S«4!  Bird>iiill  und  Weir's  case;  ^'nticrede,  Medk'Al  News*  Kavembsr  14,  IM 
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'i***I(S*ii  brain  than  Ixme  is  remov(xl;'*  |m>trusioii^ — l^c.j  an  acute  lirrnia  cere- 
oH — forms.     A  persi.steiice  of  tliis  clangorous  condition  is  |>rcvcmtxi  by  the 
^*^iglit  and  primary  union  of  the  scalp-flap  :  tlie  advantages  atiorded  by  tlie 
*^«^  one  reooniincndtHrl  are  thu^?  apparent. 

Aft<?r  all  oozing  ba,s  IxTn  anx'atwl  by  gentle  sjjoiigc-pi'csssuru  or  by  liga- 
^^'^^^s,  the  flap  of  duiii  raator,  if  the  otK?riitive  pmcedtires  liave  left  it  intact, 
^iicitld  becarefany  suturetl  witli  chromic  catgut  to  the  margins  of  the  meni- 
^**"5inuiis  o|x^ning,  heaving  ^mee  for  the  ciw  imssiigc  of  a  draiiiagc-tnbc  at 
^*^^  most  dcj^kendent  |wint.  Next  the  btuic-disks — //'  ^A*^  dura  he  intact — 
^*^<DuId  Ix?  arrangtKl  and  secured,  atler  Keen*s  method  {^^g  p.  757),  or  minecd 
^^J>,  after  the  nmuiier  of  Mai-cwcn,  and  f^trewn  over  the  meinhraue.  The 
^*^"^lp-flap  should  then  Ix  laid  dimn  and  siTUrtHl  In' stitcltt^s  of  meiliuni-sizt^d 
^*  Ik  plact^d  about  onc-thinl  of  an  inch  ajxirt,  with  horse-hair  sutures  taween, 
^-^er  which  the  whole  head  must  be  cnivelopctl  in  a  voluminous  antiseptic 
^«  ivssiag. 

When  brain-substanee  has  been  removcHl,  dminage  should  not  lie  kept 

*i  ]>  more  than  twenty-four  hours,  Ixhiiu^j^^'  firm  union  must  l)e  si'cured  with  in 

^^  jiir  or  five  days,  and  a  certain  degree  of  pressure  shcndd  in  the  mean  tiu*e 

^j^'  exercised  upon  the  bmin  which  tends  to  protrude,  in  onler  to  avoid  lieruia 

^^f  the  organ.     Agiiin,  there  should  he  some  |)rot<*tive  between  the  brain 

^^nd  the  scalp,  in  the  form  of  soft — ic,  non-iotlanniuitory — <Ymne<"tivc  tissue. 

liriefly,  all  thi»se*  desiraljle  i^eii^ults  are  obtainable  by  the  followiug  measures ; 

^p  1.  Place  a  tube  at  the  most  de|>endent  portion  of  the  wound  when  tht? 

^^   'Jiatifnt  lies 'supine,  for  twenty-four  hours  only,  to  drain  all  blood  and  s^'ruin. 

I         ilorsley  now  says  that  he  st*ws  *'  the  wound  all  an>uud  closely  exrept  for 

^k  ^cme  inch  at  the  most  depndent  j^art,  where  any  tension  of  wound-<lischarge 

^^    ^^an  relieve  itself  by  es<"ii>e  l>etw*^ni  the  txlgt*:^ ;"  but  T  still  think  tlu*  original 

^—^  ^hai  tbe  safer,  esiieeially  for  inex|x*neneed  ojx-rators.* 

^B  2.  After  twenty-four  houi*s  mmove  the  tulje,  and  rtnlrc^,  as  at  first,  auti- 

^eptically,  making  firm  but  gentle  pressure  over  the  wntre  of  the  flap* 

3.  If  on  the  thini  day  pain  an<l  throbbiug  in  the  wound  l)e  cianjthiined 

of,  and  the  flap,  on  expjsiug  tlic  wfiuuil,  be  found  **  distemW  in  the  rentiv, 

"the  periphery  being  firndy  uuite<l,'^  undue  colle^'tion  of  wound-fluids  has 

taken  place.     If  it  apjiear  prnbabh'  that  the  pressuix'  will  br«ik  down  the 

Muutn  of  the  flap,  the  track  of  the  drainage-tuU*  ouist  Ix^  gently  opened 

up  with  a  probe,  and  some  of  the  jwut-up  fluid  let  out ;  if  the  union  seem 

8iife  to  hohl,  let  tlie  a<-<*unudation  alune,  sirn-e  afler  the  evacuation  of  tlie 

fluid  the  advantages  of  sui)|x>rting  |ire'ssui-e  arc  lost.     The  tensitai  at  most 

usually  requires  to  Ix^  relievcnl  but  onec.     Tlic  l!(|uid  cushion,  until  ab- 

^aorlKH],  Impresses  tin*  tendeney  to  hernia,  jM'omoteH;  al)sorption  by  the*  menin- 

geid   lymphatics  nf  all   inflammatory  exudates,  thus  favoring  mpid  union, 

and  servers  as  a  st-aflolding  for  ttie  formation  of  normal  connective  tissue, 

wliieh  is  develoiK^l  in  a  few  days,  at  least  in  the  lower  animals. 


Huraley's  sucond  ptiper. 
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After  from  five  to  sevvu  diivs,  boric  acid  cotton,  and  ttjIUxlion  fop  sui>- 
port,  are  bi4tcr  tliaii  the  oixlinarv  aiitisc^ptie  di^essing.  The  gUtehes  can  be 
rejiiovtHl  any  thnv  a  iter  the  tii'Bt  wtvk, 

After-Treatment.^The  diet  for  the  first  three  days  should  bo  liquid^ 
wLidi  h  sonietinii'8  imnbic-tive  of  a  fnrrrd  tniiirne  and  an  iinph'a.sjuit  eondi- 
titiii  of  the  month*     Hor^ley  iveoin mends  for  this  thomngh  brusliing  of  the 
mouth  several  times  a  day  with  Btwmg  stdution  of  chlorate  of  potaasimn, 
8ulid   ffMMl  may  l)e  given  iis  soon  as  the  jmtient  iisks  for  it.     In  a  eimipani- 
tively  trifling  t!asi»  the  j*atieiit,  H4jrsley  thiuk^j  can  Ije  safely  allowid  to 
get  up  at  the  end  of  a  week,  ten  days  being  a  good  average  for  the  stay  in 
lied,  with  two  weeks  fijr  severe  avses.     1  *'annot  but  think  that  ehildi^n  badtfb 
l>etter  be  n'strained  of  their  lilK»rty  for  at  l«»st  three  wix^ks,  unli?ss  s^jmethirijat^ 
eontra-indieattN  sueh  eoofinement.     Where  large  jx>rtions  uf  &kull  have  beeir^^ 
remuvt*il  and  not  I'eplacx'd  on  aoc^ount  of  excision  of  the  dura  nmter,  if  deem* 
iieec*ssary,  a  iiiouldtMi,  iwrCorated  (Tlluhml  (tip  may  be  worn  over  tlie  jiart. 

Slioidd  a  seajiid  o|»eratiun  lxi^^t>me  neeer^sary,  or  a  primary  one  for  brain- 
injuries  wbieh  have  resulted  in  .scars  of  tlie  cortex,  especially  those  produ 
by  traumaiit'  losses  of  liraiu-sulistantv  wbicli  have  heahxl  after  free  suppu 
tion,  great  eatition  must  be  exercised,  since  the  cicatrices  ofleu  displace  lai 
vesselSj  and  are  traversed  by  veins  of  considerable  size, 

CYSTS. 

These  shunid,  after  the  same  precautions  as  advised  for  cerebiul  turaors^r 

be  carefully  enretted  and  draininl,  preierably  by  the  tube,  but  recognizing^ 
the  risk  td*  hernia  cerebri  Uy  this  method  of  tJ-eatment. 

HERNIA   CEKEBRI. 

In  this  cfmnection  the  t|uestion  of  preventtrjn  of  hernia  cerebri  shouU 
lie  considered »  since  tliis  is  one  of  the  complications  <]nite  possible  after  an^ 
operation  which  contpromises  tlie  integrity  of  the  dura  mater,  such  as  ooi 
pound  fnictui-es,  bal!-w<»unds,  etc.,  but  is  still  moix?  likely  to  occur  after  tli*: 
I'cmoval  of  a  l>rain-tum(>r.     As  has  ab'cady  Ijeen  pointed  out,  if  less  brair 
than  bi>ne  Ix*  remuvc^l,  in  a  short  time  tlie  exctivatiuu  in  the  brain  jxirtiall^K  *^ 
or  totally  disappeai^s,  in  which  latter  event  there  is  actual  everaion  of  th^^^-^ 
cdgt^,  forming  an  aeute  hernia  cerebri.     All  further  tendency  to  undue  pi 
trnsiou  is,  luAvever,  repmsscHl  hy  the  method  of  drainage,  the  suturing  of  tb  .*-• 
dura  mater,  the  heavy  flap,  and  the  after-method  of  dressing*  in  a  projjerly 
c<>ndiictetl  operation  fur  brain-tnmor  or  epilepsy.    Tn  like  manner,  after  Ire 
pliiniug  for  compound  fractures,  suture  of  the  lacerated  membranes,  anc^ 
in  all  varieties  reposition  of  tlie  bony  fragments,  with  modified  drainage, 
already  pointed  out,  will  in  most  instanees  prevent  any  protrusion  ;  but  the 
are  certain  ejisi's,  as  hall-wounds  and  two  accidental  conditions  which  ma;^ 
oomplimte  any  head  injury  or  operation,  which  must  be  mentioned.     Th 


*  See  p.  779. 
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di%t  comjJimtion  U  when,  for  any  reas<ni,  tlie  flap  of  diim  inatcT  and  i^-alp 
Ml  to  unite,  w  thvir  mllR'niuiis  am  purpfK'^ely  bnikcn  dnwn  to  rekiisc*  ai'cu- 
malated  wmind-fliiids,  as  in  a  case  rejmrted  by  Kwn/  and  a  dei'idt»tl  hernia 
lebri  tKX'Ui-H,  vvlnVii,  if  pn>|M*r!y  trt^attxl,  is,  in  my  t^\]K'rien<t^,  of  very  little 


[ 


rlliomeiit,  but  whit 


ill 


sh 


the 


if  the  th< 


II n ate  disiistn 

|)eutics  ill  vogue  a  few  years  siiii*?  aw  resort-ed  to*     The  «trietest  attenticm 

t4t  antiseptie  or  rather  a.septie  mesisures,  with  tlie  gentle  support  affuRletl  by 

the  dressings,  oombiiietl  with  the  rc^-nmbeiit  posture  and  non-stimidatin*:; 

diet,  will  in  the  va^t  majority  of  laHtanecs  result  in  the  gradual  subsidence 

f  the  protrusion  and  cicatrization  of  the  wound. ^ 

The  seeund  axx-ident  is  one  which  may  or  may  not  be  beyond  the  control 
f  tbe  sui^eon, — viz,,  septic  inflammatiiju  of  the  brain.     If  the  ojji^ration 
be  one  for  epilcpey,  brain-tumor,  intraemnial  hemorrhage  without  fracture, 
^t(\^  it  is  almost  invariably,  if  not  invariably,  the  surgeon's  fault,  either 
<^Hring  the  ujH^ration  or  at  stuuc  HubsHjUent  dressing  ;   while  a  ( omjHuind 
<^<rture,  a  ball- wound,  an  absi?e.sfe^,  or  a  suppurating  malignant  growtli  may 
er  it  im|)ossible  to  keep  the  wound  as^'ptie.    The  im|Mirlauee  of  prevent- 
any  form  of  cerebritis  will  l>e  apiMtivjit  from  a  nujinent^s  consideration 
!^^  the  pathology  of  hernia  cerebri.     1  have  alix'ady  {K>inted  out  the  fact  that 
^«en  the  support  atliu^tlrtl  to  the  brain-tissue  by  the  bone  and  membranes 
*^  riemovcd  there  is  a  distinct  teudemy  to  pn»trusion^  es^M-eially  if  the  slight 
*^^nner  aflbrdtd  by  tlie  pia  mater  is  i^movKl  by  excijsing  a  pui'tion  of  the 
^^^i^ex  ;  in  other  woixls,  a  brain  of  normal  ^-onsistemse  is  ibreed  into  and 
P^^ially  tlirouffli  any  bony  hiatus  in  the  skull  by  tlie  normal  intracranial 
5^*ision.     Let  this  normal  tension  l)econie  abnormally  great, — all  the  mtrre 
**   the  texture  of  the  brain-tissue  is  softened  by  the  same  cause, — ami  at 
^^tlix*  all  tlie  conditions  lor  a  hernia  cerebri  ai'e  present,  and  it  will   inevita- 
bly form,  provided  the  soft  paits,  by  their  union  or  by  their  weight,  do 
^ot  mechanically  prevent  it.     Finally,  the  growth  is  clieekiKl,  and  reces- 
on  and  cure  of  the  hernia  aix?  eflectwl,  by  the  formation  of  a  layer  of 
niilation-tissue,  which   by  it5  tmnsfcunnatiou   into   cicatricial    tissue  so 
impresses  the  protnision  as  tfi  force  it  within  the  bmiu-case.     It  haidly 
Dis  nt«ee8sary  to  point  out  that  eautcriziition,  ligation,  or  excision  will 
^move  the  only  barrier — the  gmnulation-tissut.* — which  pi-events   further 
T>lt>triision,  and  which  must  tbnn  again  iK'fore  a  euit*  ctm  Ix*  elfecttHl.    Strict 
^aepsiSy  or  antisei>sis  when  infcH?tion  has  oanirred,  is  the  best  preventive 
tit»atinent  for  this  cfmijilitiition,  in  eoujunetit»n  with  the  suturing  of  mem- 
l^rantiS,  modified  drainage,  and  sujiport  In-fore  adv<HtUe<l,  wliile  absuUUely 
othinff  should  lie  dt>ne  to  the  protrusion,  bcyon<l  its  disinfection,  antisej^tic 
reasiiig,  and  gentle  supi)<irt,  combined  with  tliose  constitutional  and  lo<;al 


»  See  Traa^actions  of  the  Aroericftn  Surgical  Asgociiition,  vol.  vi.  p.  208. 

^  My  sulwt^iucnt  miK'h*ex tended  exfwrieiiee  niojx?  thun  justifies  the  favorable  opintoa 
rbicb  1  eitpn*«iHl  more  thiin  six  years  agt\  in  the  urtk'li^  on  Injuries  of  the  lleiid,  in  the 
tniorciMtJonal  EucycltjpjBdiu  of  Surgery,  vol.  v.  p.  67,  l>eiirmu  un  this  suhj«cL 
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moiisiu'es  suggested  when  describing  the  trciitnient  of  mtmcnmui]  tnflanh 

mation. 

TAPPING    FOli   HYDROCEPHALUS. 

I  liave  been  in  the  habit  of  giving  a  dose  of  upiiim,  prr^pottionate  to  the 
age,  aljcnit  une  hour  l>efore  this  operation.  The  head  should  be  t*4iJTouii<ltf!^ 
with  a  niauy-taihil  bandage,  wliit'h  must  be  dmwn  iipjn  a^  ibe  fluid  mi 
evaieiuitfxlj  in  onler  lo  atiui-d  'sujjpHrt  to  the  intmemnial  circuhitton  ;  tfc^ 
various  tails  should  be  snugly  pinned  at  the  eondusion  of  the  o|HTatitm,  ^^ 
a?^  to  kivp  up  tlie  support,  su]*ph*mentetl,  if  needful,  by  txmipn^st'H  he  ^ 
down  by  a  few  broad  i?trips  of  adhej^ive  pla^ster  erossing  the  vert4*x,  to  atfVi 
more  erpiable  ptr^ssiire.  An  elastic  bandage  may  be  used  instead  of 
many-lail<Hl  bandage,  l>i>th  during  and  alW  the  o|)eration,  but  it  must 
put  on  with  the  niiuiunun  of  tension,  l>e  most  eaivfully  watehetl,  and 
reuiovttl  uix)u  the  slightest  evidence  of  undue  intiwranial  teni*ion. 

With  an  elastie  or  the  niany-tailetl  l>andage,  after  due  aseptic 
tioiis,  an  ordinary  fine  exploring  tmear  and  eanula  may  lie  used,  but,  wl 
j>iif^sil>le,  the  aspirator-net*dle  should   Ix^   preferred,   as  making  a  sligl 
wound  while  evaeuating  the  fluid  with  equal,  or,  iudoed|  greater,  certaint 
The  amount  of  fluid  to  lie  withdniwu  at  any  given  taj>ping  must  be  jud] 
of  for  each  ease  at  the  time  of  ojH*ratitm.     I  have  removal  many  ou 
and  have  stopped  only  when  I  thought  that,  the  bones  Ijcing  incapable 
fimlier  approxiuuitiiu),  it  would  l>e  diftieult  to  keep  up  due   intraeran 
pressure  on  tlie  l)lo^xl- vessels ;  if  this  is  not  done,  of  eourse  a  rapid 
atreumulation  of  the  fluid  wmII  cxx^un     After  the  withdrawal  of  the  need 
or  etuiula,  nothing  but  a  little  rotton  soaked  with  iodoform  or  ordii 
collodion  will  be  retpiisite  to  iieal  the  puncture. 

PEKMAXEXT   DRAINAGE   OF  THE   VENTRICLES. 

This  o|>tTation,  recently  proposed  by  Dr.  W.  W.  Keen,  ha»  as  yet  I 
too  seldom  trieil  to  dt^eide  ?is  to  its  value.     Still,  as  one  likely  to  lie 
gested  and  attempted  by  bold  opt*rators,  I  have  thought  it  best  to  give 
details  awortling  to  its  originator. 

The  nuiti^r  zone  of  the  brain  must  be  avoided, — the  neighborhood  of 
Sylvian  fissure, — iTCcause  of  the  middle  meningeal  and  cerebral  arterie*, 
als<i  btrcause  a  puncture  here  would  involve  the  island  of  Reil  and  the  )yiv- 
ganglia, — and  all   known  sense-ecntres,  utilizing,  as  far  as  possible,  on 
the  so-i^lled  "  latent  zonei*."     From  tht^se  (X)nsiderations,  Dr.  Keen  has 
led  to  propose^  the  three  following  routes  : 

'*  i.  Trephine  half-way   from  the  inion  (the  external   txt^ipital  pi 
beranw)  to  the  upper  end  of  the  fissure  of  Rolando,  one-half  to  th 
qnaiters  of  an  inch  to  either  side  of  the  middle   line.     Puncture  to^ 
the  inner  eufl  of  the  supraorbital  ridge  of  tlu'  same  side  (Fig.  23,  .4). 
puncture  will  pass  through  tlie  pHx-uneus,  and  the  normal  ventricle  wil^ 
struck  at  some  point  in  the  posterior  horn  at  from  two  and  a  quiirtiT  to    ^mwv 
and  three-quarters  inches  from  the  surface  of  the  scalp. 


U* 
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**ii.  Trephine  at  oiie-thiitl  of  tlKMlistunct^  from  the  *2:lu!>ella  to  the  iipfXT 
:h1  of  the  lissure  of  Riilaiido^aiid  lialf  to  thrt^e-qiiartera  of  an  inoli  to  either 


^AitTEHO-PcwTEiiiDR  Section  of  the  Heap  One-Ualp  Inch  from  the  Middle  LTWR,—Jt, 
■nro  of  RolnndD ;  /,  Inlon;  A  nnd  B  (BolldK  tbt-  Wnva  of  puncture,  the  dotteil  Unea  ifhowiug 
rlHUffiniury  couUiiuatioii  to  tbe  opposite  fixed  points.   (Dmwii  by  Dr.  J.  M,  Taylor.) 


Fm.  24.' 


Tmosyene  ffeialon  of  (he  heind  one  and  &quiirter  inehes  behind  the  meatue.  The  onnClaiioaii 
*  ^JMsiliows  the  line  of  puncture,  the  dotted  ILtiv  Ita  imagitiaxy  contitiuaiioti  to  the  oppc^lte  side 
*^  t  the  fkulL    ( Dra w n  by  Dr.  J.  M .  Tay  lor . ) 

^  of  the  middle  line.     Puncture  in  the  direction  of  the  inion  (Fig,  23, 
^      The  puncture  will  traverse  the  first  frontal  convolution  well  in  front 


'  From  Dr.  Keen's  paper. 


>Ibid. 


i 
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nf  the  motor  zonu,  ami  the  nonnal  ventricle  will  be  struck  in  the  anti^ri 
horn  at  about  two  to  two  and  a  (|uarter  inches  from  the  scaljj. 

**  iii.  Trephine  one  ami  a  cpiarter  inches  behind  the  meatus,  and  one  ai 
a  qnarter  inches  above  ReidV  base-line.  Punetare  towards  a  point  tw( 
and  a  half  inches  directly  above  the  opposite  meatus  (Fig.  24).  The  puni 
tnre  will  ti^av^erse  the  second  temporo-i>phenoidal  convolution,  and  ent( 
the  normal  hiteral  ventricle  at  tlie  l>c^^inning  or  in  the  c^jui-se  of  the  d 
scejiding  conui  at  a  depdi  of  about  twfj  t<»  two  and  a  qnarter  inches  froi 
the  surface.  .  •  .  In  this  third  route  the  measurements  are  for  an  adulj 
^knll,  and  are  to  be  somewhat  nxlticrNl  for  chiklren.  In  a  distended  veoi 
tricle  from  etFusion  fhe  distanci's  w*iuld  be  prnportionately  less. 

**  An  inch  or  a  half-inch  ti-ephine  o|>ening  having  been  made,  the  duU 
should  be  examineiL  If  it  pulsates,  bulges  in  the  wound,  and  is  tense  an^ 
elastic  to  tlie  touch,  it  will  confirm  the  diagnosis  ;  should  it  be  tense»  elastiq 
and  bulging,  but  not  pulsate,  abscess  or  tumor  should  he  siisj>eetetl  and 
sought  ihr.  The  diagnosis  of  dropsy  of  the  ventricles  having  bc^n  coih 
firmed*  the  dura  should  Im?  incised  eriieially  and  the  grooved  director  no' 
be  intriHluccd  in  the  dir<x*tiou  and  about  the  depth  alwjvc  indicated,  unlci 
fluid  is  tVnmd  more  snjxjrfieially.  If  the  first  puncture  does  not  revea 
fluid,  a  second  or  a  third  may  be  niadc.  Wlien  found,  it  should  l>e  evacuate 
by  the  introthiction  cd'  a  dressing  or  haemostatic  forceps.  A  dminage-tul: 
should  then  be  intitKluced  and  retained  for  fmm  twenty-four  hours  to  guci 
time  as  the  surgeon  sei^s  tit  to  attempt  its  jMn'mauent  removal.' * ' 

The  rest  of  the  treatment  will  be  such  as  lx*fort^  indicated  after  oper& 
tions  involving  incision  or  excision  of  portions  of  brain-tissue. 

CRANIKCTUMY, 

This  opemtion  has  bec^n  recently  devistHl  and  put  successfully  into  pnws 
tiee  by  Prof.  Ijanuelongue  tor  microcephaly.  He  believes  tliat  the  jiartii 
idicxsy  and  various  paretic  symptoms  common  in  such  eases  are  the  resul 
of  cereljral  lesi*»ns  due  to  prcsstn*c.  An  antem-posterior  median  incisioil| 
extending  from  the  frontal  to  the  iHX!ipital  suture,  should  be  made  down  tl 
the  bone,  the  soft  ]>ai1s  separated,  and  a  strip  of  b^jne  aliout  one-half  inc 
in  width  ivmoved  from  the  left  jiarietal  Iwue,  close  t^>,  but  avoiding  w<.»undi 
iiigj  the  su|x^rior  longitudinal  sinus.  Of  course  this  bone-excision  mav  hi 
extended  forward  into  the  frontal  bone,  or  backward  into  the  occi|>itiil 
if  dcinned  advisable.  Great  cnire  must  be  exercised  not  to  wound  tin 
dura  mater,  the  Ijone  bc^ng  removctl,  after  a  preliminary  trephining  wit 
a  small  instrument,  by  mams  of  a  Hev's  saw,  the  chisel,  or  the  rongeur. 
The  superficial  wound  must  be  closed  by  sutures,  and  an  antiseptic  drosBini 
applit^l,  as  elsewhere  indicated,  no  drainage  being  requisite.  If  preferred 
capillar)^  drains  may  be  introduced. 


1  Hudicul  Nowfi^  D©cet«l)«r  1,  1888, 
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T\m  pmetic-ally  resolves  itself  into  ti-ephining — so  mllecJ — for  injuiy, 
aiid  a  similar  o|KMiitioii  for  extm-  and  intra-dural  tiimoi>^  or  possibly  fi>r 
otljer  form.s  of  pmssure  on  the  t-oj-d.  With  regjutl  to  ihv  advisability  of 
these  operations  I  have  nothing  to  say,  as  this  point  is  discussed  elsewhere. 


TREPHINING    OF  THE  SPINE  FOR  FRACTURE. 

Till!*  must  Ik*  done  witii  the  strietest  aseptie  prwsiutions.     The  ji;\tieot 
had  better  be  turned  only  three  parts  over  during  the  anasthesia.     An  in- 
I  tmon  about  four  inches  iu  length,  with  its  centre  opposite  the  most  obvi- 
ously dama^eil  spinnui^  jiroeess,  niiist  bo  made,  and  the  ninscles  separated 
by  the  knife-handle,  elevator,  and  divisi^m  by  the  knife  of  resisting  ten- 
dinous s]ij>s  until  the  lam i use  are  reach c^L     The  lips  of  the  wound  should 
hi'  kept  apart  by  retractors,  and  each  a]i}>ari^ntly-ilamage<l  spinous  process 
mzcxl  with  the  forceps  and  gently  rocked  to  asct*rtain  if  it  i,s  luose,  when 
It  must  l>c*  carefully  dissect4^Hl  out.     If  no  spine  is  lot»se,  the  laminte  must 
I  w  divided,  l)y  strong  cutting  forceps  or  a  Hey\s  saw,  on  either  side  ui*  the 
rcpitioiis  proeei%^,  the  larainte  on  lx)lh  sides  Ix'ing  cleaixxl  of  their  museuhu' 
Lcijve rings,  and  the  sev4.Te<l   Ixaie  can:'fully  elevated*     Should  a   fragment 
A  vertebral  body  l>e  found  i)rojeeting  Ijaekward  into  the  spinal  canal, 
^^'^"ts  may  be  made,  with  a  stn»ng  director  or  a  female  catheter,  to  Ibrce 
^K'  bone  into  place.     All  t^asily-removable  bliMxl  sliould  be  got  rid  of,  and, 
"f  the  flushing  of  the  wound  with  an  antiseptic  solution  and  the  arrest 
II  henion'bage,  tuUe-tlrains  must  be  used, 

^P^l'-RATIONS  FOR  EXTRA-  AND  INTRA- DUEAL  TUMORS  j  INTRA- 
^^^IllRAL  8ECT10N  OP  ROUTS  OF  NERVES;  INTERNAL  PACHY- 
^^■pKENlNGlTIS,  ETC. 

I  cannot  do  better  liere  than  quote  the  details  of  two  cases  o]HM*ated 
^l^>ti  by  l>r,  AhlK\  of  New  York,  and  one  o|M?rakil  uixm  l>v  Dr.  J.  \\\ 
,    ^^'hite/of  Piiiladelphia. 

^K  Extra-Dura r.  Tumor. — **  An  incision  was  made,  six  inches  long,  close 
^^*  tbe  spinous  pnxx^ses,  from  th(^  sixtli  to  the  twelfth  dorsid.  Tfie  lamina? 
^^^'Ug  uncovered,  some  thick  broken-dinvo  tissue  and  pus  weiv  scraped  away. 
HP^e  lamina?  were  already  bare  of  periosteum,  and  the  spines  and  laminie 
^V*^  the  eighth,  nintli,  and  tentit  were  cut  away  l>y  rotigeui^.  This  revraled 
^»»  dense  mass  of  tissue  ar»d  dt^ict^ated  pus,  or.-cupying  the  entire  calibre  of 
th^  t-anal  and  extending  up  and  down  for  a  distance  in  all  of  two  and  a 
I  "«*lf  inches.  This  c^unpTHi'SstHl  tlie  cord  tightly  against  the  anterior  wall. 
I  **-  \n\B  rapidly  and  thoroughly  Removed  hy  a  sharp  Vol k maun  spoon, 
^til  sound  hhx^diug  tissue  was  left  ou  every  side.  The  cord  was  not  seen 
Vol.  IV.— 50 
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Tht  caTitT  was  packt^l  with  iodufurm  gauze,  after  bielilorw 
mi  an  aadiseptic  di'essing  and  pIiisterH»f-Fari5  jiieket  appliecL" 
•ir  Posterior  Eorxre  op  Nerves  for  Intractable  Nei 
"l  ^^mll  agaia  quote  a  case  of  Dr.  Al>bc'«,  wliieh  in  all  its  esse: 
^iHaiH«iA»  ^imlly  well  for  the  removal  of  an  iitlmHkirat  tumor. 
Jjsbr  E^fii^  boire  and  removing  the  laiuinie  on  the  right  side,  the  dar^ 
,a^il  should  iu  lieaUh,  wa^  pmK-turKl  with  a  knife  ;  a  tinedirectq^ 
!  hK  swd  the  .spinal  fluid  was  tilowly  let  out  until  it  ceased  to  rufi 
m  I  ^  op  the  dura  for  one  and  a  half  inches.     The  eord  and  meiri 
^Im^mA  sauud.*'     The  roota  of  die  nerves  ref|uiring  se<^tioQ  were  the^ 
liitpttnd  divided.     **  The  t^lit  iu  the  dura  was  now  suturtxl  with  tii3 
U*     In  similar  cases  the  wound  may  be  either  packed  for  the  first  fei 
iodoforcu  gau7.e  and  then  elostxl,  or  closetl  and  dnxincd  by  the  tuld 
^ttflitbe  dret,  the  former,  however^  Ijiing  the  preferable  practiee. 

Dr*  White,  atler  careful  prelimiuary  antiseptie  i>rei-autions,  o|jerated  will 
Ifct  ^aAteat  in  the  semi-prone  jiositiou,  a  small  flat  pillow  under  the  steruui 
*r  *  throw  out  promineutly  the  doi'sal  spinous  processes.  A  media| 
u>  1-  i-ariicil  df)vvn  to  the  Inme  j  *'  tlie  ligameuls  and  niu!!^:'ular  luasat 

gi:«4ip%ui^  the  vertebral  gutter*'  on  either  side  were  rapidly  separated  If 
owauH' oi"  the  knife  and  a  curved  j)eriostfal  elevator*  All  hemorrhage  frol 
likr  mite^'tilar  branches  was  arR\sttHl  by  hiemostatie  forceps,  ^nd  fix»o  aceej 
«a^  obt^iimil  to  the  deeper  parts  without  any  transvei'se  division  of  tfl 
l^q^  fil^'ia  by  forcibly  separating  the  tissues  by  means  of  flat  reeiauguli 
fVlraclMf^  with  blunt  sermlixl  edges.  The  bases  of  the  spinous  pruei^ 
ui  ibe  fourth  and  fifth  doi*saI  vertebrae  were  next  cut  thixiugh  by  angii]| 
bi3itifc^tocve]>s,  **  greatly  enlarging  the  field  of  ojK^rntion/' 

With  other  angular  forcejis  tlie  kjuina^of  the  fifth  dorsid  were  eantiousi 
^Vtikd  by  ** small  bites,"  fii-st  on  one  side,  then  on  the  other,  and  as  near  a 
[^M«$iUe  to  the  transvei-se  processes,  "after  wliich  the  attaehments  of  tlj^ 
ir^fflvbiu?  to  the  fourth  and  sixth  were  dividfxl  by  the  aime  for(?eps,  euttini 
imik^Vi'i'sely  to  tlie  axis  of  the  spinal  culuniu.''  A  lew  touches  of  tlie  knij 
m»A  i*cis!*ors  curved  on  tlio  flat,  while  the  fragment  was  held  by  the  lion-jatj 
|l^v|ts,  servi^l  for  its  removal,  which  gave  lair  access  for  exploration  wid 
IIk"  tij*  of  the  little  finger  to  tlie  lateral  and  antero-lateral  aspcn^^ts  of  the  ciir^ 
^rW  ihirn  mater  was  then  seized  with  toothed  fortx^ps,  uieked,  and  dividd 
wilh  si'issors  to  the  full  length  of  the  incision.  At  |)laces,  |>articularly  t4]| 
it^jUvU  the  upper  angle  of  the  wound,  it  was  very  adherent  by  new^  fibroil 
ifattie  to  the  pia  mater  and  cord.  All  accessible  atlhesions  having  bc« 
If^itly  separated,  tlie  dura  mater  was  unittil  with  interrupttd  catgut  snturel 
imix^huHtl  at  intervals  of  about  uuc^fourth  to  one-thii-d  of  an  inch  bv  nieail 
\if  K^g- hand  led  staphylorrhaphy-needles  ;  *va  medium-sixed  rubber  dm  id 
l^{iMuU'  was  then  laid  in  the  wound,  its  eods  projecting  at  each  extremit 
TIh'^  innscles»  inehiding  the  deep  fascia,  were  then  brought  together 
^nunici/.i*il  catgut  stitelies^  and  the  skin  and  sulK*utaneous  stnieturos 
tilvor  wire/'  after  which  an  ordinary  antiseptic  di-essing  was  applied. 
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quiriDg  at  first  daily  renewals,  because  of  the  free  oozing  of  cerebro-spinal 
fluid. 

The  severe  venous  bleeding  which  may  occur  during  these  operations 
from  the  bone  or  large  spinal  veins,  when  the  bleeding  vessel  cannot  be 
ligated  or  secured  by  forci-pressure,*  requires  careful  packing  with  iodoform 
or  other  antiseptic  gauze. 

»  Sec  pp.  777,  778. 


DISEASES  OF  THE  PERIPHERAL  NERVOCS' 

SYSTEM. 


By  JOHN  VAN  BIBBER,  MJ>. 


It  will  be  imuecessary,  in  mnsidering  the  peripheral  diseases  of  the 
nervous  ^ystoin  in  children,  to  deserilx!  f>r  dwell  u|>on  the  anatomy  anrl 
physiology  of  the  special  pai1  of  tldn  By  stem  under  eonsideration.  It  !• 
essential,  however,  to  the  full  understanding  of  this  subject  to  <*alJ  atit-o- 
tion  to  the  great  increase  of  ner\'ons  diseases  among  ehildren  of  all  np-^ 
and  to  the  ioereased  irritability  of  this  part  of  the  system  at  a  very  tirmk 
age,  and,  in  fact,  to  notice  the  devehipinent  of  disease  which  liem<ifcrr 
have  not  been  observed  as  prevalent  during  the  early  years  of  life,  titm 
disease  of  the  nervous  system  in  childhoml  is  at  the  present  time  a  nji>^ 
interesting  subject,  for  we  are  now  called  upon  to  see  an  increases!  niiml>er 
of  little  patients  suffering  from  ner\^oii8  diseases  of  ty\K*ii  and  sCTTirtt 
before  unknown,  and  the  question  at  onc«  confronts  us  as  to  whethiT  i\v 
tendency  is  inherit wl  from  more  nervous  parents,  or  whether  the  |)ni*i'«* 
mode  of  life  and  education  pi-oduces  this  inci-eased  sensitis^eness  diredly  in 
the  children  themselves. 

In  nn  ai*ticle  "On  the  Inert^ase  of  Nervous  Diseases  among  Sdniol^ 
Children,'**  I  came  to  the  conclusion  that  the  stmin  and  worry  of  $ch^i- 
life  were  in  a  measure  rcsponsibte  for  the  increase  of  nervous  diseases  amnne 
children,  and  I  then  eontendtKl  tliat  over-pit*ssnre  in  sehixyl-Hfe  had  tmidi 
to  do  with  tlie  early  development  of  migraine  and  other  nenn»j*e§  wbH 
were  heretofore  noticed  only  in  adult  life.  Among  the  conclusions  reaA'o 
in  tiie  pa{x?r,  I  quote  the  fiillowing :  **  It  has  been  allc^cxl  tJiat  an  enthu- 
siasm for  hygiene  lias  Ictl  the  medical  profession  to  attribute  nniny  of  tm* 
ills  of  childhood  to  the  effects  of  education  and  ooofioement  in  Ml^' 
ventilated  s<;ho<:>ls.  But  I  do  not  think  any  impartial  observer,  profc3si«?»J 
or  lay,  can  study  the  statistics  colte*'t«l  in  this  [laj^er  without  lieini?  »©' 
pressed  by  the  increase  of  nerv^ons  diseases  in  ehildren  and  the  api«rptst 
connec^tion  between  the  development  of  these  unusual  maladies  ainJ  the 
gmdual  extension  of  the  public-school  system.     These  two  fiicts  stan^  ^ 
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me  in  ike  light  of  cause  and  eiVoct,  and,  though  I  should  be  the  last  one 
to  cast  any  aspei-sioii  on  the  einiobling  inHuent-e  of  educ-ation,  .still  1  ttiunot 
sbnt  my  eyes  to  the  very  detnded  evil  consefiuences  which  undoubtedly 
fallow  a  tfK)  early  and  i^trict  euforeement  of  the  piTseut  system,  .  .  .  These 
rbiltJren  are  to  he  the  men  and  women  of  the  future,  tliey  are  to  represent 
the  average  health  of  our  popnlation,  and,  if  on  the  threshold  of  life  they 
are  forced  into  a  form  of  dirtt?ase  whteh  leaves  a  lasting  impression  on  their 
constitution:?,  I  do  not  tliink  the  national  t>'jie  can  c^scape  decided  {leteriora- 
Uan." 

It  will  be  seen  in  the  following  short  summary  of  peripheral  nervous 
disesses  that  the  literature  of  the  various  subjects  is  full  and  interesting, 
an<l  that  this  .spwial  branch  of  nervous  diseases  is  receiving  an  adequate 
«tiare  of  attention  from  the  thinkers  of  the  proiessiou.  In  a  general  way 
I  tlunk  it  will  i)e  found  true  that  in  children  of  tender  age  the  antral 
system  is  more  sensitive  than  the  peripheralj  and  that  morl>id  processes 
•re  more  likely  to  be  developed  in  the  central  nervous  system  and  in  the 
n^eninges.  Yet  fmni  the  following  table  of  peripheral  nervous  di.seases  the 
r^eiader  will  see  that  the  iist  is  quite  formidable,  und  mnch  too  long  fur  the 
limited  space  which  can  be  allowed  to  its  consideration  in  this  volume : 


NlURALOIA 

pEBrPHERAL    NeURITIS. 

Facial  Hemiatkophy, 


Peripheral  Spasm 


PiRfpHKRAL  Paralysis  . 

DlPHrffKRiriC    PAKALYSIB, 


r  Growing-pajiu, 

J   Migruiue, 

K  Intert'ostwl  neuralgia. 


Eclampsia, 

Tetitny, 

Nfxiding  spasm, 

Saltatory  spu-i^m, 

H&liil  ^p&FrUi 

Torticollis, 

Tremor. 

Facial  pamljsiSj 

Exteii&or  pamljsU, 

Reflex  paralysis* 


NKURALGIA, 

Neuralg:ia  is  eoniparatively  mi-e  in  infancy  and  childhood,  and,  when  it 
^Vieurs,  nsnally  pi'esenta  the  i^ame  ft^tures  as  in  the  adidt.  It  will  suffice  in 
t^his  article  to  draw  attention  to  two  only  of  the  nenmlgia^,^ — migmine  and 
imtercostal  nenmlgia. 

The  so-t-nlled  growing-|jains  in  yonng  children  might  perhajis  be  classed 
liere,  althongti  bnt  little  ha??  been  written  to  elneidate  their  real  nature. 
According  to  Jm-obi^^  they  are  probably  referable  to  anu^^niia  and  imperfect 


*  Pepper's  System  of  Medicine,  vol.  v.  p.  1217;  An»mia  of  Infancy  and  Childhood, 
A.  Jaoobii  Archive*  of  M*idicine,  voU  v,,  1S8L 
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tuitrition*  Aptirt  from  this  conditinn  thoy  are  most  probably  dat'  lo  the 
great  activity  at  tliis  time  of  l\fv\  and  ace  more  pronouaeeJ  afU*r  pmlou;^ 
and  violent  exercise.  The  use  of  warm  alkaline  haths^ — at  98*^  F, — allevi- 
ates this  form  of  noiinil^xii*  ti*ni[>oninly,  and  will  be  of  permanent  lienefit 
if  systematically  kept  up  for  Sfitnc  weeks. 

Migraine. — Synonymes. — Hemicrania,  Megrim,  Sick-headache. 

Definition, — ^^li^niiue  is  a  paroxysmal  neiiro,sis,  characterized  by 
attacks  of  uniUiteral  hendache,  nausea  and  vomiting,  disturbed  sensation, 
special  and  gcneml,  and  vaso-motor  flisturhauccs. 

Etiolog-y. — It  is  of  frequent  occurrence  in  childho<xl,  in  a  large  pro- 
portion of  eases  commencing  about  pnl^erty.  Aecordiog  to  Go\ver8/  ono- 
tliird  of  all  cases  arise  between  the  nge.^  of  five  and  ten,  and  two-fifths 
between  ten  and  twenty,  Hentx^h*  finds  that  in  Berlin  it  has  become  much 
more  frequent  of  late  years^  which  he  attributes  to  the  increased  exactions 
of  modern  etlucatiou.  All  authoi*s  agree  as  to  the  predominant  influence  of 
circumstances  that  lower  the  general  health,  and  particularly  those  tliat  act 
ujMin  the  nervous  organism.  Over-study  is  a  fre(|uent  sourw  of  the  diseitse, 
especially  when  wnna'ted  with  over-crowding  in  &c*hool- houses  and  with 
insufficient  recreation.  It  prevails  more  in  the  city  than  in  the  country, 
Chi  hi  ren  who  ai'e  its  subjt^ts  usually  have  a  nervous  temperament  and 
are  often  very  **  bright.**  The  nervousness  may  be  inherited,  or  acquired 
througli  improper  training.  The  influence  of  heredity  is  generally  noted: 
Gowei-s  {op,  ciL)  found  evidence  of  it  in  more  than  one-half  of  his  cases. 
This  may  be  shown  either  by  a  dinx?t  inheritam>e — a  niem(>er  of  the  family, 
not  infrcHiuently  a  parent,  having  suftered  from  the  disease — or  indirectly 
by  the  occurrence  of  other  forms  of  nervous  diseas^^  in  the  family.  Sev^eral 
children  in  a  family  may  l>e  atftxied  simultaneously.  Among  the  aft*eetions 
especially  asscK-iated  with  migmine  ai'e  epilepsy,  neumlgia^  and  insanity, 
Anjemta  favors  its  dev^elopment,  and  it  is  i^art  of  the  hysterical  diathesia 
Gowers  (op.  e/7,)  notes  a  conneetii>n  with  the  gouty  diathesis,  and  says  that 
it  sometimes  becomes  transformed  in  the  adult  into  gout,  HenfK?h  (oy>.  ciL) 
has  seen  it  disappear  after  the  pasisiige  of  round  worms.  Irritation  of  the 
genital  organs,  as  from  masturbation,  is  a  jK>ssil)le  etiological  factor.  In 
those  subject  to  the  disc»ase,  individual  paroxysms  are  readily  excited  by 
over-exertion,  either  physical  or  mental,  mental  excitement,  and  indigestion. 
Any  sudden  impression  upon  the  special  senses,  as  a  bright  light,  a  lotid 
noise,  or  a  strong  odor,  will  often  induce  an  attack.  Individual  experience 
shows  that  certain  articles  of  diet  are  specially  €*ausative  of  attacks  in 
certain  persons. 

Pathologry. — There  are  no  known  anatomical  changes.  The  hypothesis 
most  prevalent  regarding  tlie  nature  of  the  disease  is  that  it  is  seated  in  the 


*  A  Manual  of  DiseiLses  of  the  Nerrous  System,  hy  W.  R.  Go  were,  M.D.»  F.K.C.P., 

Pbilad^lphitt,  1888. 

'  Lectures  cm  Children ^a  Diseases,  by  E,  Henoch,  vols.  i.  and  ii.,  New  Sydenham  Soc 
Trans.,  1889. 
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ihetic  nervous  RV;?itera  ;  but  StrfimpclP  poiuts  out  that  tlte  presence  of 

IIjc  viii;<»- motor  symptoms  may  be  hut  ti  ivHux  of  tlje  pain.     Aeeordiuf^  to 

tim  hy|)0thesi8,  the  [lallor  and  superfieial  eoutmtliou  of  vessc^b  indicate  an 

UT/tation  of  the  .-iympatljetie  (spastic  furni),  and  the  sn  per  tidal  c*oi)gi>stinn, 

ete,^  a  paralysis  of  tlie  same  (jianilytic  form).     Auother  view,  whieli  has 

lieen  es|KH^ially  maintained  hy  Liveing,'  is  that  the  derangement  is  in  the 

^tervo-celld   of   the    brain^   the   vaso-inotor   distm^bautx'   \mn^   seeondary, 

Strumpell  (op,  ciL)  believes  the  jKiin  to  be  sitnaiiKj  in  the  membranes  of  tlie 

uiuiti.     FHnt '  supposes  that  there  is  a  toxic  agent  in  the  blood.     Gowei*8 

0*p,   at)  lays  stn^s  on  the  ckise  re^niblance  in  »ome  of  its  features  to 

*?pilepsy,  partienlarly  petit  mai. 

Symptomatology. — The  j^aroxysms  rei-ur  at  varying  intervals,  usually 
<***  from  two  to  ten  weeks.  They  have  been  known  to  occur  daily ;  also 
^*>  exhibit  giTat  regularity,  as  noted  by  Trousseau,  The  iudividiial 
I*ur<.»xysras  last  from  a  ihw  holy's  to  two  days.  They  are  j>nN^'(*<led  hy 
<^rtiiin  prodmmes,  which  often  indinite  to  the  sufferer  the  oucoming  of 
'1*^  c^iifitomary  attack,  such  as  a  feeling  of  malat^',  fulot^s  about  the  liead, 
^'**rtigo,  tinnitus  anrium,  yawning,  chilly  sensations,  and  simts  before  the 
^>'e«^  Ofk'u  the  attack  is  ushered  in  by  a  visual  aura,  as  a  bright  sjx>t  or 
Uclrien  dimness,  oi  by  transient  aphasia,  or  by  a  tingling  sensation  in  the 
or  elsewhere.  Frequently  the  patient  awakes  in  the  morning  with  the 
ehe.  This  increases  in  intensity.  It  is  situated  in  one  temple,  or  in 
^  *^  IJarietal  region;  sometimes  it  is  frontal.  It  may  afleet  the  two  sides 
alternately.  According  to  Henoch  (op,  cit.),  the  nnilateml  feature  is  not  so 
*^*^»i:3ninnly  observtM:!  in  the  child  as  in  the  adult.  Tlic  pain  is  cuntinuous, — 
■^^^t  intermittent,  as  in  ordinary  neuralgia  ;  it  is  increased  by  noise  and  light. 
^— rii^  affected  side  of  the  head  is  usually  hy|>erfesthelie.  The  characteristic 
^^''Si^^^-motor  symptoms  aceonipuny  tlie  pain.  The  face  and  cju'  on  the 
^^^uec*ted  side  are  often  pale  and  cold,  with  dilated  pupil  and  increase  of 
^^^^li  vary  set^retion.  I^ess  often  there  are  redness,  heat^  and  congest iiui,  dihtted 
^W^rt4*rii^,  local  swc^ating,  and  eontractwl  pupil.  A  condition  of  tlie  cereliral 
<=»rcnilation  corresponding  to  these  external  phenomena  is  inferred.  But  all 
^^'^^^■s  do  not  conform  to  these  types,  wliich  may  l)e  mixed,  or  alternate,  or 
^  i^ntirely  al)sent.  There  is  anorexia,  with  general  sensitiveness  to  light 
^'^  Bound.  Ocular  disturljances,  as  bright  scintillations  and  even  henii- 
*^«^>pgia,  are  frequent  act*ompaniment3.  The  headache  is  suceeedal  after  mine 
«*Hjre  by  nausea  and  vomiting,  the  sufferer  falls  asleep,  and  when  he  awakea 
w^  ii  entirely  ft*ee  IVom  pain.  AceortUng  to  Gowers  (op.  clL),  there  may  be 
^  cioDsiderable  degree  of  pyrexia  in  the  migraine  of  childluxxl.  The  health 
*^  the  intervals  is  go<Ml.  Tht^  disease  is  clinuiic,  lasting  for  yeai"s,  and  the 
Patient  usually  becomes  accustomed  to  the  attacks.     It  is  sometimes  trans- 


'  Text-Book  of  Medicine,  A,  Sirum|)en,  Amer.  ed,,  1887, 

*  Megrim,  Sick  Headm  be,  and  Some  Allied  Disorders,  hy  E.  Livoint?,  London^  t87S. 

•Principtes  ttnd  Pructice  of  Medicine,  by  A.  Flint,  Ctii  ed,,  Ptiiladelpbiu,  1886. 
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formed  into  other  neun>809,  m  neuralgiaj  ga'^tnilgia,  larj'ngismtis  striduli 
angiua,  aiul  panixviimal  insanity  ;  but  tho  most  important  and  frequent 
its  trauhformatioixs  is  into  epilej^MV,  which  it  so  much  rG^?t*mbIes»* 

DiagnoBiB.— The  chief  diifieulty  in  diagnosis  will  lie  iu  tx^nnectioo  wi 
organic  cerelM-al  disease  and  pdti  ma/.  The  former  is  sometimes  for  a  loi 
time  chameteiiZiHl  only  by  jmroxysms  resembUng  those  of  migraine,  b 
usually  the  intervals  between  attaeks  are  shorter  and  the  Pt*lief  is  1* 
com[)lete.  The  visual  aura  which  sometimes  characterizes  cas«?  of  epilej 
is  brief,  lasting  only  a  few  serondi?,  thus  contrasting  with  that  of  migraiii--^J 
which  is  at  least  several  minutes  in  duration,  ^ 

Prognosis.— The  prosiject  of  cure  is  poor,  but,  by  prolonged  treatnieitr^ 
and  great  hygienic  care,  relief  may  be  expected,  especially  if  there  be 
definite  cause  which  can  ix?  rcmiived, 

Treatment.~The  etiology  must  be  taken  into  consideration.     Attei 
tion    shoiikl   Ije  directtxl   to   the  <iiet,    mental   strain   should   Ik?   reraovc 
and  reei*eatiuu  out  of  dooi's  insistt^l  on.     Cliauge  of  climate  to  the  sea-sid^*- 
or  mountains  will  often   prove  very  beneficial.     More   reliance    must   b^ 
placf*d  on  liygieuie  treatment  tliau  on  the  action  of  remedies.    Among^  thoee 
w^iieli  liave  pro%"ed  more  or  less  jiiilliative  ai'e  guaraua,  eafieine,  bromide  of 
potiLssiiim,  chloral,  antipyriu,  emetics,  hypodermatic  injections  of  morphine, 
sedative  liniments,  and  hot  mustard  fix)t-haths.     The  bromide  is  more  effi- 
eacions  iu  the  paralytic  (congestive)  form.     It  may  l^e  frecpiently  given 
dtn-ing  an  attack,  combineti  widi   Indian  hemp.     Striimpell  (op.  ciL)  esj)e- 
cially  advi>cates  salicylate  of  stxlium  in  strong  cafS  noir.     In  the  spa^stie 
form  t_Ti>wers  {op.  ciL)  rec^jmmeuds  nitro -glycerin  in  lic|nid  form — one  per 
cent,  alcoholic  solution — ^aftcr  meals,  eombiuetl  with  gastric  stinudants,  as 
hydrochloric  or  phosphoric  acid,  pepsin,  and  tincture  of  nux  vomica*     The 
galvanic  current  lias  been  re<:^t>mmeuded,  but  is  at  l»est  only  palliative.     A 
mild  current,  teu  to  titlccn  cells,  pas^^l  from  forehead  to  occiput,  or  through 
the  sympatlietic,  may  reduce  the  severity  of  the  attack.     The  main  depend- 
ence, liowever,  must  be  on  a  prolonged  hygienic  course  of  l.iaths,  frictions 
of  the  skiu^  exercise  in  the  open  air,  avoidance  of  worry  and  tatigue,  and 
careful  exelusion  of  all  articles  of  diet    found  by  exjierience  to  produce 
attacks.     Ttie  use  of  pul\%  guarame,  in  doses  of  from  twenty  to  tlurty  M 
grains,  at  the  onset  may  abort  an  attack  effectually.  ■ 

1^'TEHCHJSTA.L  Nkuraixjia. — Intercostal  neuralgia  acquires  a  special 
importance  in  the  child  fmm  its  connection  with  Pott's  disease.  BeiJig 
one  of  the  earliest  symptoms  of  that  affe^'tion,  it  (Kiasesses  great  value  in 
the  diagnosis  at  a  time  when  lociilized  symptoms  may  be  lacking,'  and 
when  rctULH.lial  measures  are  urgently  needed  and  are  most  promising  of 
results.     It  is  chai^actcristic  of  irritation  communicated  to  the  trunk  of  a 


I 
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'  Pepper'e  Byst<?m  of  Medicine,  voL  v.  p.  1281. 

*  **  The  \mm''  (in  Pott's  dia*?B&e)  *' U  referred  to  the  spinal  column  only  in  Ytiy  imre 
instiinces.*' — Vychpsedia  of  the  Diseases  of  Children^  vol,  iii.  p.  1024. 
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nerve  at  any  part  of  its  wni'se,  that  the  seni^tion  is  folt  not  at  the 
Jnt  of  irritation,  Init  at  tlte  extromtty,  often  remote  therefrom.  Acf*onl- 
Iiighvdiisease  of  diffei*ent  regions  of  the  spine  will  pn.idiice  effects  in  accord- 
fknre  with  the  distrifjution  of  the  nerves  wlndi  t^o  out  from  it.  In  di,s*use 
of  the  superior  extremity  of  tlie  vertebi-al  e<*lnnm, — for  instance,  tlie  atW  or 
«ixi?, — pain  will  be  experienced  in  the  i^egion  of  the  (x-cipnt.  When  geatetl 
lower  down  in  tlie  ctTvix^  it  will  l>e  ielt  in  the  shoulders,  in  the  arnij^,  and  at 
tbe  upper  part  of  the  sternnm.  When  ua^npyin|L!;  tlie  dor«d  i-egion,  it  will 
be  loeateii  in  the  middle  line  of  the  chest  anteriorly,  in  the  epigastrium,  or 
io  the  interc<j:!5tal  sjMiees  at  the  sides.  In  disease  of  the  lumbar  vertebriB  it 
will  [>e  referred  to  the  [K*lv*is  and  down  the  lower  extremitief^.  l^iifler  all 
these  various  cin-innstanees  the  |miu  is  ineix^ased  by  locomotion,  espeeially 
if  of  an  active  sort,  since  the  jar  to  the  discjised  part  is  then  greater,  and 
relieved  by  a  re<.'umbent  pasition.  Acrx>rding  to  RoWrts/  it  is  woi'se  at 
tiight.  Simietimes  the  [)ain  is  fixed,  sometimes  ft  is  lanei noting  like  that  of 
looiimotor  ataxia ;  sometimes  it  is  aceomimnied  by  a  sensation  of  eonstric- 
rion.  It  varies  in  degree:*  in  diffcrf^nt  csises,  and  in  exa^j^ttoiial  aises  may 
be  \*'anting.*  Sometimes  cardiac  palpitations  and  inx^gular  breathing  ac- 
I  company  the  |>ains,  and  indigestion  may  be  present.*  In  luml>ar  disease 
there  may  be  tentlerness  on  pressure  at  the  sides  of  the  nmbilicus,  and 
abducting  tlie  thighs  inereases  the  suffering.* 

The  souixje  of  these   pains  is   Wieved  to  Ije  the   irritation  and  eom- 

^p'^p^s^ion  of  the  vmAs  of  the  nerves  as  they  emerge  from  the  intervertebral 

f'^TOmina.     They  may  he  due  to  an  actual  neuritis,  arising  from  extension 

**f  the  iutlanimatory  process  from  the  dnra,  or  from  injury  inflict*:**!  on  the 

|i»erve.    The  jmins  are  liable  to  l>e  misunderstood.    If  in  the  abdomen,  tliey 

p^^y  Ije  cNjnsidered  a,s  *^  stomach-ache/-  or  he|>atic  or  ne|>hritie  colic;  if  in 

ItJio    limbs,  mere  "gmwing-jmins,*' ^     In  all  cascSj  therefoix^,  of  [X'l'sistent 

ff^n  about  tlie  abdomen  in  the  child,  an  examination  should  be  made  of  the 

«pine. 

The  tix^tment  of  this  neuralgia  constitutes  one  of  the  mtjst  important 

p^Xiphylaxes  in  me<lieine,  for  if  recognized  early  and  treated  i>ixm)ptly  we 

^^V  l»e  able  to  sa%'e  the  jiatient  from  a  life  of  su tiering  and  deformity.     As 

*^  pain  is  due  to  disease  or  irritation  of  the  vertebrae,  all  tr«itment,  after 

|tu€?  dlagntisis  has  Ix'cn   made  out,  must  he  directed  to  tliixH  (joint.     The 

'^mmbc^nt  |^>8ture  is  a  dm  qud  non  of  sueeeseful  treatment.     In  oi*der  to 

^f'^ke  this  jKiKsiljle,  the  use  of  some  stxlative  is  indit^ted  ;  and  I  have  found 

^''^eia  the  most  efficient  and  harmless  drug  to  use  in  this  condition.     8up- 

P<>6itories  of  gum  foetida  will  also  be  of  service  in  quieting  the  nervousness 


'This  CyclopttHliH,  vol.  iii.  p.  1024. 

^  HfiUdies  (ill  8y<teme  aerveux,  par  A.  Vulpian,  Pork,  1879,  p«  29 ;  Pott't  Dkea&e, 
8fciff*r,  New  York,  1879,  p.  6. 

*  Bodily  Deformities,  Reevet,  LondQH,  1885,  p,  127. 

*  Urthopsedic  Surgery,  Bwdfard  aad  Lovett,  New  York,  1890. 
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whicli  always  i-esiilts  from  prolongod  |>ain.  By  these  means  it  will  be  pos- 
sible to  kei'p  the  |*atieiit  in  ii  iTvumlxint  jKjsitioii,  lying  Hat  on  the  stomach 
or  back.  A  board,  eovert»d  only  with  a  Ijlanket,  is  the  most  practicail  basis 
for  this  treatment.  After  tins  the  lateml  swing  devi&ed  by  BarwelP  may 
bt^  uscmI  in  various  modiliaUions  to  suit  raeh  ease. 

The  mtHlieal  treatment  is  no  Joss  im]Mirtatit,  and  must  include  various 
prepanitions  of  lime  and  iron  phosi>hates^  hy jk) pi losphites,  chalybeate  baths, 
coarse  food,  as  Gmham  bread,  cracked  wheat,  Imrley,  bone  soup,  and  all 
nutriment  rich  in  phosi>liates,  which  may  improve  nutrition  and  assimila- 
tion. If  improvement  does  not  take  |)lac^  under  this  treatment,  some  more 
det'klefl  meaiis  to  pi\*vent  pressure  and  stop  the  aimraencing  inflammation 
must  be  adopted  ;  and  for  advice  on  this  subject  the  reader  is  referrtHJ  to  the 
article  on  Curvatni'es  of  the  8pine  and  Pott's  Disease,  in  the  third  volume 
of  this  work» 

PERIPHERAL   NEURITIS. 

The  causes  which  give  rise  to  this  affection  are  not  largely  operative  in 
the  child,  and  hence  it  will  rt^cpiire  but  a  brief  notice  hvw.  Neuritis  may 
be  acute  or  chronic,  primary  or  siet-ondarv,  localized  or  general.  It  may 
arise  from  a  diivct  injury,  as  a  stab,  or  indirectly,  as  after  a  fracture  acoom- 
panied  l>y  rethnulant  calhis  compressing  an  adjacent  nerve.  The  entrance  M 
of  septic  organisms  into  a  woundtnl  ner\'e  gives  rise  to  a  form  of  neuritis  " 
known  as  ascending  (nrurith  mff/ran.s) ;  tetanus  is  an  instance  in  p^iint. 
Neuritis  may  arise  by  direct  ext€5nsiou  from  contiguous  structures,  as  dis- 
eased vertebne.  Strumjiell  {op.  ci(.)  suggests  tliis  as  the  m<xle  of  origin 
of  the  atrophy  and  paralysis  of  mn8<*les  after  afftn'tions  of  joint*?.  The 
majority  of  the  cases  of  the  so-cmlled  "rheumatic**  |)ara lysis,— as  facial, — 
and  certain  forms  of  neuralgite,  esiKH'ially  st-iatica,  intercostal  neuralgia  with 
zoster,  etc.,  are  instanws  of  neuritis.  It  has  rea?ntly  been  discoveretl  that 
it  18  a  far  more  frequent  condition  than  was  hitherto  supposed,  and  many 
affections  have  Ix'cn  found  to  depend  ui>ou  it  which  were  formerly  ascribed 
to  disease  of  the  cord.  8uch  am  the  **  toxic"  paralyses,  resulting  from 
krad,  arsenic,  mercury,  alcohol,  cases  occurring  in  connection  with  sraall- 
}>ox,  typhoid  fever,  and  some  other  acute  dtsea-ses,  and  diphtheritic  jiamlysis.  U 
The  latter  involves  a  special  parenchymatous  form.  Wlien  many  nerves  are  ™ 
invulval,  it  is  known  as  **  multiple''  neuritis.  Alcohol  is  the  most  frequent 
Cause  of  multiple  neuritis,  which  is  rare  though  not  unknown  in  the  child,* 

Acute  neuritis  is  chanictcri/AMi  l)y  anatomical  changi^s  in  the  nerve  sim- 
ilar to  those  accompiinyiug  intlaniination  clscwheix\     They  affect  chiefly  the 
sheath,  which  Ix-eomes  in  consecpience  thickened,  eompre^ing  the  nerve^  | 
iil)rcs  within   and   pmdu<*Ing    \m\u    and    interfering  with   their   functions. 
Restoration  more  or  less  complete  is  to  be  exix*ctcd  in  this  form,  but  it  ot\cii  i 
eventuates  in  the  chronic  form.     Chronic  neuritis  is  accompanied  by  fatty  I 
and  atrophic  changes,  which  permanently  impair  the  usefulness  of  the 
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ve.    The  acute  forai  rcmimeiiees  wltli  severe  pain  in  the  course  of  the 

llftcted  oerve,  with  marketl  teutleruf^s  on  prej^sui'e.     Soon  numbness  ap- 

Ipcarein  the  parts  to  which  it  is  iiistribiitit^,  and  tiie  limb  becomes  weak  and 

mavbe  completelv  jiaralyzed.     In  severe  cashes  t!ie  museles  undergo  atri»]>hy 

and  exhibit  reaction  ut'  degeucratioo.     There  are  often  cedema  and  herpetii* 

[eniptioo  of  the  part. 

Primary  mtiltipk*  neuritis^  which   is  liefftming  more  and  more  rare  as 

.  cases  are  being  investigatwl  and  their  dependence  upon  obvious  causers — ^and 

espxnally  alcohol — is  being  traced  on t»  sets  in  suddenly,  with   fever,  liead- 

ache,  anorc*xia,  and  sometimes  delirium,  followetl  by  severe  pain   in  the 

[limbs  aad  loins,  often  swelling  of  the  joints  reseuililing  rheuniatisnt,  and 

^  later  paredis  or  paraiy^is,  wntii  diminished   reflexes,  and  rem'tion  f>f  degen- 

emtion.     The  career  of  the  disease  may  now  be  arrested,  or  it  may  continue 

in  a  fhnmic  form,  or  may  prove  fatal  from  involvement  of  the  rcj^piratory 

Jttiti^les.     Strum [xJl  (op.  ciL)  believes  that  multiple  neuritis  is  a  definite 

form  of  infectious  disease. 

The  diagnosis  of  uenritis  is  to  1j<*  based  on  thf*  limitation  of  pain  and 
raess  in  the  course  of  a  nerve.  It  is  liable  to  Ix'  mistakeji  for  rheu- 
tmtkm^  periostitis,  and  neuralgia.  The  localization  of  tender  spots,  the  in- 
tt'rmiKgions  in  the  pain,  and  the  intact  sensibility  point  rather  to  neuralgia, 
^hik  the  reverse*  is  true  in  casf^  of  axlema,  and  trophic  changes  in  the 
rftiij,  nails,  and  hair,  MuUi]>le  neuritis  ranst  lie  distinguislRH.1  from  polio- 
myelitis. 

There  is  nothing  special  in  the  treatment  of  the  various  forms  of  neu- 
Jltigin  the  chikl  calling  for  measures  di  lie  rent  from  those  used  in  the  adult. 

FACIAL    IIEMIATROPHY. 

Synonymes. — Progre\ssive  facial  hemiatrophy,  Neurotic  facial  atrophy, 
ProsiiptHiysmorphia  ;  French,  Aplasie  lamineuse  progre^ssive. 

This  wry  rare  disi*aR%  c\»usi sting  iu  a  wasting  of  all  the  tissues,  in- 

^hiding  b<jne,  on  one  side  of  the  face,  fre-qnently  begins  in  cliildhorKl,  sorae- 

I  times  as  early  as  tw^o  or  three  years,  and  usually  \vithout  assignable  cause. 

Of  t^verity-five  eases  collected   by  Mills/  seven   otrurred    under  ten   and 

f'gliteeo  under  twenty  years.     It  is  a  significant   fact  that  the  atrophy  is 

hmitcd  to  the  distribution  of  the  fifth  nerve,  and,  taking  this  in  eounectton 

^JtJi  rHtiisional  i>ain,  spasm,  etc.,  at  the  onset,  the  probability  is  that  it  is 

<^miiwtcHl  with  some  organic  disease  of  the  fifth  nerve  interfering  wiili  the 

truphic  functions  therwf.     The  dist^ase  ojmmenccs  gradnally,  sometimes  at 

j^  spot  on  the  cheek,  with  wasting  of  skin,  subcutaneous  tissue,  nins^.'le, 

itiid  Ijone,     Casf*  are  rejKirtetl  in  which  it  has  extended  to  the  muscles  of 

Itlie  Imok  and  arm  and  involved  tlie  opi)Osite  lialf  of  the  face,  or  the  entire 

t>me»{»onding  side  of  the  botly.*     The  hair  drops  out,  and  sometimes  the 

'  Pepper  ^*  System  of  Modi  cine,  vol.  v.  p.  694. 

*  R  Davidoff,  Thesiii,  Erlanc^en,  187.5 ;  H.  EmnjinghftUf,  "  Ueber  halbseitlge  Ge«icht«. 
nipbic/'  Peut^ches  Archiv  f.  Klin.  Med.,  1873,  xi,  96. 
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teetli.     The  sensation,  the  or^iid  nf  spetial  sense,  the  secretions  of  6ali\-a 
and  teai^,  are  uimHec-ted.     The  same  is  true  (»f  electrical  reaction,     Aftej 
some  xmrs  the  disease  ceases  to  pi-ugi^es-s  and  IwH'onies  permaneut. 

Treatmeut  is  futile.  The  aiteiiion  can  be  confounded  only  \anlh  th 
congenitiil  disparity  grvmetrmes  met,  whicli,  however,  differs  in  being  but 
slight  and  in  tfjo  absence  uf  tlte  tropliie  changes  stvir  in  tliis. 


I 
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PERIPHERAL  SPASM. 

Only  s|Mi^ni(Klic  affections  Don-(X'nti"al  in  their  origin  will  lie  considered, 
and  this  will  exclutle  hysterical  spasms,  which  are  not  uncommon  in  child- 

hfKMl, 

In  the  child   motor  neumses   prethnninate   largely  ov^er   the  sen^iory;  ™ 
hence  neuralj^ia  and  disturbances  of-senstition  are  rare,  whilst  all  forms  of  | 
couvidsive  disoitler  are  exwetlingly  freqtient,  csjjecially  during  the  first 
three  yeai-s  of  life,     A  large  proportion  of  the  c<mvtdsivc  disorder  of  chiU 
dixMi,  wlicther  Ln-al  i^r  general,  are  ivtlex  iu  their  origin,  being  due  to  some 
exeeutric  irritaut  acting  upon  the  jieculiarly  impre^ionable  ner\'ou8  systeimj 
of  the  chikl.     As  |)uinte«l  out  by  (jowers  (op,  cU,)  and  othci*s,  this  readioi 
to  react  tt»  slight  stimuli  is  probalily  mainly  to  be  ascribed  to  the  iiD[)ei 
development  of  the  nervous  organism  in  the  infant,  in  eonse(]uenoe  of  which 
the  lower  centres  ai*e  f\irthcr  advancxxl  in  organization  tlian  the  npjxfr,  and 
hent^"  aix*  lej^s  i-onipletely  under  the  control  of  the  latter. 

Eclampsia* — Eclampsia  is  the  term  used  to  designate  the  non-organic 
cHmviUsions  of  cliildivn,  except  epilepsy,  which  it  so  much  resembles  thatfl 
the  distinctitHi   is  often  difficult :    frtmi   this  resemblance  eclamptic  con- 
vulsions aiT  often  spoken  of  as  e]>ileptilarni. 

,        Etiologry. — Any  irritation  is  liable,  especially  in  ehildreu  of  a  neurotiisfl 
constitutiiHt,  to  be  fnllnwt^d   by   convulsions.     Among  the  most  frequent 
seats  <^1"  sui'h  irritatiuu  is  the  gastro- intestinal  canal.      The  cause  of  tlie 
trouble  may  \k^  au  overloaded   stomach  or  intestine,  or  the  presence  o3 
irritating  materiid  within  these,     Hani,  crude,  indigestible  substances, 
grt*eu  api>lus,  the  skin  of  dried  fruit,  nuts,  etc.,  are  esjiecially  likely  to  pro- 
duce au  attack.     Lumbricoid  worms  undoubteilly  play  an  irajmrtant  part 
in  the  mnsation,  notwithstanding  Henm^h  (op,  ciL)  declares  that  he  has  not 
seen  a  single  case  of  eclamjisia  trac^^able  certainly  to  worms. 

Dentition  has  hitherto  borne  a  large  share  of  the  Ijlame  for  these  casea^ 
The  pressure  of  the  developing  tooth  upon  the  gum  offered  so  ready  ai 
explanation  of  the  event  and  so  sim|>le  a  means  of  relief  in  the  gura-lancset, 
that  there  was  nothing  more  firmly  settled  in  the  minds  of  physicians  of 
past  generation  than  tlie  causal  relationship  of  the  one  and  the  therapeutic^ 
value  of  the  <ither.     We  cannot  ignore  altogether  this  clinical  experience  oi 
thi3  etiologiail  factor.     That  it  produces  such  milder  spaj^modic  disturb-i 
anees  as  obstinate  vomitiug,  diarrhoea,  and  cough,  is  a  strong  ground  for 
believing  that  it  is  capable  of  greater  mischief.     There  is  no  donbt,  faow-fl 
ever,  that  its  influence  has  been  greatly  exaggerated,  and  that  **  teething  fits'*' 
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Iff  not  nearly  so  Quimnoii  as  was  inKt?  8iip|KnHtil.  xV<:t*oi\liii^  to  IIen»:>cli 
(op,  ciL)y  ouly  rarely  ai'e  t\>avulsiLius  ubscrved  in  t<;etliiDg  childiien  wliu  aru 
itot  rickety^ 

Severe  [wruxysms  of  eoiifxliiijtj,  as  in  j)c*rtiijwis,  may  lead  to  cx:invulBiiJ09» 

jwwbly  frtira  tlie  vowoiis  coujijostioii  of  the  brain  to  uhtdi  they  give  rii*e. 

imoug  other  ceases  ivt»oited  are  furei^u  ImmJics  in  the  no8t%  ear,  or  »kin, 

and  the  prE$teuee  of  ealeoli  id  the  gen i to-urinary  tract,     Demnie*  rejM»rts  a 

cage  in  wbieh  repeated  attacks  cvimplctcly  di^ipjieanxl  on  t!ie  removal  of  a 

I        "^"^  [Kilypus.     Attaukn  liave  Imm  iKra^ioncHl  by  a  full     Violent  exeito 

tui>nty  et»(M?c*ially  fright;  is  a  well-known  eanse.     It  is  alleged  that  eliange» 

I        in  the  milk  from  imprudetKses  in  the  diet  of  the  nu>tlier  or  mirae  may  be 

L       ouimtive. 

^H  Ursemia  eet^s  in  with  violent  convulsions.  Many  aente  diseases,  e8[)e- 
^B  mllv  pneumonia  and  the  exaiilhemuta, — nieasleSj  H'arlatinaj  ^nisill-pox, — 
^m  fmjiicndy  l>egia  in  this  way.  The  high  temjierature  and  possibly,  to  yMJiue 
^m  nUmt^  the  infectious  material  are  to  blame  here,  but  in  loi'al  inflammatory 
P  tli:v»P(]erB  reflex  irritation  may  al^3  l>e  eoiieerncd.  It  is  well  to  remcml>er, 
iKmever,  that  !?ymptoniatie  fever  may  be  present  in  cases  [Hirely  rcHex. 
HaKich  {op.  ciL)  saw  two  cases  of  i^imple  tonsillitis  a<'eom|mnied  by  re- 
convulsions  on  tlie  first  day  ;  and  intense  fever  in  any  4*light  local 
ion  may  produce  them.  Attacks  of  intermittent  fever  arc  apt  to  l>e 
wberttl  in  in  the  child  by  a  cnnvnlsiim,  which  takes  tlic  place  of  the  rigor, 
Itself  a  <x>nvulsive  phenomenon . 

Symptomatologry.— Tlic  symptoms  are  nearly  idnititud  with  those  of 

^ilejisiy.     They  Ix'gin  with  sudden  nnconscionsness  and  roUing  of  the  cye- 

Udl%  npward  or  to  one  side.     The  mnseles  of  the  face  contmet  spasniotli- 

^"*,  the  montli  Ix^ing  drawn  to  rme  side.     The  jaws  are  firndy  closi'd,  and 

i»g  movements  or  grinding  of  the  teeth   ensnc.     The  limbs  Ix'come 

<tiff  and  fretjuently  twitch.     The  fingtTs  are  flexe<l  into  the  palm,  and  the 

toes  ti>waitls  the  sole.     The  head  is  down  backwanl,  and  the  ninsclcs  of 

Itispiration  contraetj  pnidiieing  noisy,  hissing  inspiration,  and  often  arrest- 

^  resjii ration    ftir  some  seconds.     The  muscles  of  the  alxlomen   l*ecome 

rigid,  an<l  the  urine  and  fieoes  are  frnpiently  exj>elle<l,     Tlie  interferencse 

witli  n^piration  occasions  some  cyanosis.     The  movements  of  tlie  tongue 

an<l  eheeks  cause  the  expulsion  of  tVothy  saliva   from  the  inuntlij  often 

blfKKl-stained  in  older  children,  from  lating  the  tongue.     The  symptoms, 

wtueh  are  very  alarming  to  the  friends,  usually  last  oidy  a  few  minuter, 

gradually  abating,  and  leaving  the  child   in  a  stupor,     Usually  there  is  a 

re|ietition  of  these  attacks  several  timed^  uneoDSciousness  continuing  from 

one  to  the  f>ther.     They  may  continue  for  hours  or  even  days,  and  may  by 

their  for***  and  fit^pieucy  li^ad  to  exhaustion  and  death,     Henoch  (op,  clt,) 

relates  a  case*  of  ten^porary  aphasia,  drowsiness,  etc.,  occurring  without  and 

in  place  of  the  convulsion ;  and  in  another,  where  aphasia  was  the  only 


^  Jabnaber.  det  Ber&er  KtcdenpitJik,  187d. 
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symptom,  eompl<?te   ix-coverv  ensued   after  vomiting  eheirJes.     He 
calls   attention  to  pai^esis  or  jmralywis  of  a  limb  occa»iuually  foil 
n'onvul&fons  and  lasting  several  days,  and  mutions  us  to  be  on  the  Unykimi 
in  sui-h  i^aaies  for  pos^sible  brain-disease. 

Diagnosis. — Wliilst  frequently  indistinguishable  irora  epileptic  convul- 
sions, infantile  eclampsia  may  present  only  oertaia  of  the  feaiupfti  nf  il»r 
epileptic  lit,  and  may  1/e  very  slight  or  jjartial.  It  presents  a  mueh 
variety  in  intensity  than  the  epileptic  (laroxysni ;  it  is  al?io  le?*^  dud 
its  development,  less  regular  in  occurrence,  and  tends  to  increase  ia  severiiT 
and  fi-eqnency  until  the  cause  is  removed.  We  cannot  exclude  <«febTal 
diiM^ase  at  once,  especially  if  we  are  unacquaint<'d  with  tlie  prf^vious  bisilor^ 
of  the  chihK  Prolongi^l  coma  suaM^iHling  an  attack  may  ju^nly  exritf  a 
suspicion  of  meningitis.  Henoch  (ojk  cii.)  reports  a  case  where  ooma  witk 
fever  lasti^d  almost  thrcH?  days  and  was  succet^diHl  by  tempt >rary  aphask 
This  at  lack  was  due  tu  an  overloaded  stouiarh.  As  a  rule,  unilateral  coo- 
vul^ions  indicate  a  wrebml  origin,  but  exceptionally  they  are  observed  io 
e(!larapsia,  and,  un  tlie  other  hand,  i>rgauic  disease  of  the  brain  is  HonietinBl 
accom|m.nied  by  bilateral  convubiuns.'  It  is  important  to  remember  thtf 
gross  disease  of  the  brain  in  children  sometimes  continues  for  mootbwftt 
out  other  symptoms  than  ix^peated  convulsions  until  a  su<lden  hcmiplt^ 
or  coma  sets  in  :  this  sliould  incultate  the  net^essity  of  cantiun  ami  debvin 
deciding  upon  the  nature  of  the  case.  The  impurtanee  of  diret'tinja;  atuiK 
tion  to  the  condition  of  the  osseous  system  is  evident  from  what  bawpff* 
ceded.  The  epiphyses,  the  fontanels,  and  the  forearm  should  he  ejtaniinKl, 
and  in  most  cast^  of  re^nirring  t^luinp.sia  between  six  months  and  twowil 
a  half  years  rickets  will  be  found  to  l:>e  more  or  less  well  marked.  MmiM 
always  in  these  wises  laryngeal  spasrji  will  l)e  pit*sent,  either  ushering  io 
the  <'uuvulsiun  or  m-curriug  in  altt*rnation  with  it.  The  presence  of  firtf 
should  lead  to  the  examination  for  h>cal  inflammations. 

Fhro gnosis. -^T he  pnignusis  of  i^*lampsia  as  to  life  is  mort*  i«erious  than 
in  epilepsy.  It  is  U)  Ije  basal  upon  the  age  and  state  of  health  of  thediifcl 
and  the  severity,  frequency,  and  duration  of  the  fits.  A  young  aud  M^ 
child  is  quickly  exhausted  by  fn¥pient  attacks.  If  the  fits  have  eontiow^l 
lor  several  months,  there  is  consideral>le  danger  of  their  eventtiatiug  io  if^^ 
epilepsy.  Ijong  or  iiermanent  mental  deterioration  may  result  nuder  ll* 
same  circumstauc€*s. 

Treatment. — The  relief  of  the  cimvnlsion  is  the  first  iudi(titioii  tnli' 
followiM_L  If  the  physician  lie  pi'esejit  during  the  fit,  he  may  resort  *° 
chloroform  inhalations,  so  strongly  recommended  by  Henoch,*  being  caffWi 
however,  to  watch  pulse  aud  respiration.     Its  use  becomes  ii»pfO{M'r,  ^f 


1  Henoch  (op,  ei4.)  reports  a  ca«e  of  inlUMusoeption  at  eight  years,  I&  whkb  omtaW** 
couvuIsioDS  took  place  on  the  day  of  death. 

*  Op.  ctt  We  could  h.iitlly  gv»  so  far  wHh  tbit  excellent  author  ai  tt>  intrott  itt  *•• 
mmistration  to  the  friends.  He  decliires  his  Iwlicf,  however,  that  it  U  perf eetljf  lift  *^ •^ 
&o^  and  that  he  bm  never  aeen  any  i\\  cun&equences  then^ihim* 
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course,  if  signs  of  collapse  apfK-ar.     A   warm  bath  is  a  duniestic  remedy 
which  is  sometimes  et!k?tive. 

As  soon  as  the  convulsion  is  fielieved,  remedies  esiiecially  addressed  to 

tbei^use  of  the  attaek,  wliatever  it  h«%  are  rwjoired.     Eiiietif-s  and  i>urga- 

tivcs  will  be  found  most  gejiemlly  aiipropriate.     Of  the  former,  a  teaspoon- 

ful  f^f  vluum   ipecaciianhie  may  be  given   ontx}  or  twice ;   of  the   latter, 

calomel  is  most  readily  adniini^^tered^  Imug  pluetHl  dry  within  the  mouth 

and  aided   by  an  eneum,      I  a  convulsions  prulont^ei)   for  t?e\eml   houii?, 

Hcnijch  (op,  cit)  recommends  (in  robust  children)  the  application  of  oold 

compresses  or  m\  iet>-bag  to  the  htiad^  and  in  exceptional  eases  e%'en  lee<-'hes 

to  relieve  tlie  venous  eugorjj^'ment.     If  worms  Ijave  been  j^a.'^stxl  or  be 

strongly  sui»pei'ted,  an  authehiiiutic  may  l>e  administcrciL 

In  the  intervals,  setlatives,  to  relieve  the  reflex  irritability  of  the  ner- 
vous centres,  espe<Mally  lirnmide  of  potassium  and  chloral,  ai-o  called  fur. 
The  latter  may  be  LtltH^tively  adininistcrtd  liy  tlic  rtnlnm.     Tonics  are  also 
uired  in  most  oases,  and,  remembering  the  frefpient  association  of  rickets, 
incdies  esj>t»cially  addr(*s,scM:l  to  that  diathesis  are  oflen  indicated,  as  ii'on, 
^J-liver  oil,  phos]>horns,  the  hy|H*phf»sphites*     Should  there  be  cvidencG 
thai  the  presBum  of  an  advancing  tooth  is  the  cause  of  the  trouble,  the  gum 

ti^av  be  lanced. 
,  '  TETANY. 

^^k         Synonymes. — ^Tetauilla,  Arthrogr>^posis/  Intermittent  tetanus ;  French, 

^^ponira<-'tnre  esscnticllo  mi  idiuiwithicjue  dcs  extremities, 

^K         This  name  is  given  to  a  rare  and  pccidiar  neurosis  characterized  by 

wti ie  sjiasms  of  the  muscles  and  aflecting  es|>G<.!iaIly  the  extremities.     The 

ims  may  occur  in   jiaroxysms  or  may  be  iudefinitcly  persistent.     The 

'fiix'tion  is  most  frequent  between  birth  and  live  years  of  age:  in  a  table 

***  one  hundreil  and   forty -two  C4Lses  collected  by  Gowers  (op.  clL)  twenty- 

**itie  j>er  cent,  oecurrci]  during  the  first  decade  and  fifty-five  \mr  cent,  during 

^l*e  first  two  decadf^^  uf  life.     It  is  much  more  impient  in  males,  es{KXially 

*^    the  first  years  of  life.     In  rare  inst unci's  several  cases  liave  bLiii  noted 

***    the  same  family.     The  dist^ase  is  tr-aeeable  in  the  majority  of  cases  to 

El^rsistent  diarrhoea,  to  cxjHiSure  to  ct>ld,  es]jecially  during  acute  disease 
in^phoid  fever,  rhenmatisni,  pnenmunia,  etc),  or  to  debility.     It  may  l»e 
^Ue  to  teething,  gen i to-urinary   irritation,  etc.      lu   young  cliildren   the 
^vident^s  i>f  rickets  ai-e  rart^ly  alisent,  and  it  is  of\en  associated  then  with 
Wyngismus  stridulus  and  eclampsia.     Instances  are  recorded  in  which  it 
Waa  dejjendent  upon  the  presents  of  a  tape-worm.     It  has  been  known  to 
prevail  in  au  endemic  form,  as  in  an  ijutl>mak  in  a  girls'  school  in  France 
in  187G|  in  which  thirty  of  the  pupils  wei'e  attacked.^ 

*  Some  authors — at  Slrumpcllj  Henocb,  Kuppe — mnke  a  difttinetion  l»etw«*«?ii  tb© 
piLmiy«mAl  jitid  tb<;  f>ersisient  fonm  of  co&lnieturof  deecribln^  the  latter  undor  the  natne 
of  l<li*>pathic  control  ture^,  or  iirthfogrypoaU.  Tbere  appeal^  no  sufEcient  grr>urid,  bow 
9ftT,  for  *uch  a  dlHtiivriitm. 

'Simon,  Mftttniits.  Tbc-ii©  de  Pflris,  1877*  Strumpell  expresses  tk  douU  as  to  the 
g«niimeiie4&  of  the  diseii«o  in  such  c&bga  (op.  eit.). 
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The  disease  sots  in  with  ^*  tingling"  or  **  burniDg'*  sensations,  followed 
in  a  few  Iiohts  by  sudden  Umm  flexui-e  of  first  the  finger?;,  then  the  ti:*es. 
The  fingers  are  iu  tlie  attitude  of  holding  a  pen,  and  the  feet  in  that  of 
talij^es  e<jniuu8.'  The  Hjmsni  may  l^e  limited  to  thti^e  j>arts,  or  may  extend 
tu  the  inuselc*8  of  the  neek  and  the  trunk,  c*s|jeeially  tJie  abdomen.  The 
respiratory  nuiseles  may  alm^  he  involved,  prmlijeing  dyspnoea.  The  jaws 
are  oi\en  sinj^nioLlieally  ek>aKl,  and  the  angles  of  the  mouth  drawn.  There 
may  be  strabii^ninj*,  Coiiseiousness  is  not  lost.  The  affected  muscles  are 
the  seat  of  eramp-Hke  pains,  and  attempts  to  extend  tliem  produce  jiain. 
Tlie  8j>asnis  are  usually  paroxysmal,  lasting  from  a  few  minutes  to  hours, 
and  then  gradually  abutfug,  to  ri>eur  afler  horn's  or  days.  Relief  in  the 
intervahs  i&  souietime,^  not  eonijilele.  In  other  cases  sjmsras  are  continuous 
tor  days  or  longer  at  a  time.  There  is  increased  irritability  in  the  affects! 
nerves  and  musch.^s,  and  jK»R*ui*sion  or  pn/ssure  upon  them  during  the 
intervals  will  eaiise  spasmodic  e<rntraction.  Elet^-trieal  excitability — both 
fanidic  and  gidvanii.' — is  still  more  noticeable.  The  spasm  is  almost  always 
symmetricid.  In  young  children  it  is  usually  t\>utinuous  and  compara- 
tively mild  hi  degree.  It  sometimes  (K^rsists  during  sleep.  Moderate  fever 
is  sometimes  an  aeconijjaniment.  The  duration  is  variable, — from  a  few 
days  to  sevenil  wec^ks.     There  is  a  tendency  to  rwurrenee. 

Post-mortem  examination  throws  no  liglit  upon  the  character  of  the 
disease,  as  tliere  ai^  no  constant  and  characteristic  lesions.  Gowers  (op.  cii,) 
is  disp<jsed  to  reg-anl  it  as  seated  in  the  coi'd  and  raetlidla  rather  than  in  tiie 
peripheral  nerves,  basing  his  opinion  on  the  discovery  of  slight  changes  in 
the  niotur  cells  of  the  t^ord  in  severe  cas4?s,  on  slight  spinal  weakness  tK?ea- 
sioually  following  the  disc^ase,  on  its  bilateral  symmetry,  on  the  |>e<?uliar 
and  unifbrni  chameter  of  the  spasms,  and  on  the  muscular  atiH>phy  tlmt  has 
been  observed  to  sueci^Mi  it* 

The  diagnosis  is  to  be  based  ujkhi  the  peculiar  form  of  sjmsm,  its  sym- 
metr}%  its  comiueneement  in  the  extremiries,  and  its  limitation  to  cenain 
groups  of  museles.*  The  incrtused  irritability  of  the  nerves  will  aid  in 
nuiking  the  diagnt>sis.  The  dependent  on  diarrhcea  and  "  taking  c*>ld'* 
shftuld  be  renieni beretL  In  tetanus  loeked-jaw  is  the  earliest  symptom, 
wliereas  in  this  malady  it  is  the  latest.  Disease  of  the  brain  is  exchided 
by  the  abseua*  of  brain-symptoms  and  i>aralysis  and  by  the  bilateral  char-  - 
acter  of  the  s|msm. 

The  prognosis  is  favoral:>le.  The  aftc*etion  rarely  involves  any  danger 
to  life,  and  then  through  interferentx?  wit!i  the  respiratory  function  or 
through  associated  conditions. 

The  treatment  requires  the  removal  »*f  the  causiL%  if  one  be  discovered. 
The  child  is  to  be  eai*efully  prott»ct<^l  thnu  exjKjsure,  and  the  bowels  must 
be  regulated  if  at  fault.     Warm  baths  and  diaphoretics  are  rG<?oramended* 

*  8trumpelJT  op,  oit 

*  Henoch  (op,  dt)  regards  th«  atfection  ("  idiopathic  contractupea")  ns  nn  »bordve 
form  of  eclanipsiiu 
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^Tonics  are  required,  especially  nxl-liviT  i>il  and  iron,  on  aecoimt  of  the 

ted  rickets.     Sedatives — ^the  broniideB,  C'ulabiir  Ik'Uii,  *'hlorofnrni — 

ij  be  tried,  but  little  reliant^  is  to  be  placed  ou  tliem*     Supix^sitories  of 

asafoetidfl?  will  be  fun  ml  useful. 

NoDDiXG   Spasm   (Spasmus  Nlttans;  Salaam  Coxvfusioxs). — A 

aatnber  of  cases   have  \nvn   described   by   Henoch,   Ebert,  Demmej  and 

^■tfK'n^,  in  which  infants,  ami  stJincUmc^  older  children,  were  nffi-i'ted  with 

PH«>iiic  !^pasm  of  tlie  sterut>-n»astuid  and  adjacent  rnusclejs,  giving  ris<'  to  ntxi- 

dii^and  rotator}'  movements  of  tlie  head.    The  rotation  was  almost  always 

k>vard5  the  same  side.    Very  frequently  nystagniiis  accompanied,  l>ut  rarely 
robismus.     The  movements  art*,  as  a  mlc,  eontiiinuus  ;  much  less  oflen 
ley  occur  in  paroxysms.     Tlie  affection  is  a  reflex  neurosis,  usually  due  to 
teething.     It  is  to  be  distinguishtM.!  from  the  swaying  mo%Tments  ctiunected 
with  masturbation,  and  alH>  from  a  fatal  form  Si)metimcs  noted  in  cctnnectioo 
with  epileptic  attacks.     The  treatment  consists  mainly  in  the  removal  of 
ibe  source  of  irritation. 

Saitatory  Spasm  (Static  Reflex  Spasm). — A  few  cases  of  saltatory 
spism  have  been  n>p)rtetl  in  cliildren  of  ten  yeai^  and  upward.  It  consists 
indonie  sjxisms  of  the  muscles  of  the  l^s,  causing  the  patient  to  leap  or 
ip(>r  mu  whenever  he  attempts  t(*  stand.  It  owurs  in  neurotic  subjects, 
coojes  on  suddenly,  usual ly  after  some  dc|iressing  iniluence.  It  gener- 
illy  ooutinues  some  months  and  then  eeaaes  grntlnally.  It  is  assfx-iated  with 
^^p^^^l  reflex  irritability  cvf  the  cord.  The  tendon-reHexes  are  corre- 
ifwrfiagly  increas<.>tl.  Stnlnipell  (op.  eit)  regaixls  many  cases  as  hysterical. 
Nervine  tonics  offer  the  best  pros|K^»t  of  benetit  from  treatment^  esj>ecial)y 
w^nic  in  small  doses,  and  a,safetida  in  ccjrat)ination  with  cannabis  indiea, 
pi^fembly  given  by  supjMjsitory. 

Habit  Spasm  (Habit  Chorea;  Mimic  or  Histrionic  Spasm; 
CU)mc  Facial  Spasm  j  Convulsive  Tic). — ^ITnder  the  name  habit  spaj^m, 
^1  certain  involuntary  and  usual ly  unilateral  s|)asnnxlie  inuvements,  chiefly 
<*f  thehinid,  face,  and  shotitders,  have  bi^u  described,  which  are  veiy  com- 
Bsouly  met  ill  children  from  four  to  fourteen  years  of  age.  They  eotisist 
^  winkings  twitching  of  the  moutli,  jerking  the  head,  and  similar  move- 
•ftciit*.  The  affection  oeeui's  especially  in  nervous  and  excitable  children, 
^  h  usually  pn^tded  by  depressing  influences,  such  as  bad  health,  over* 
^tujy,  fright,  mental  excitement,  etc  It  may  be  referable  to  hx-al  irrita- 
^•'Jti  in  the  part  affected,  as  when  in  the  lids  from  conjimctivitiH,  and  very 
**v<-n?  mses  are  sometimes  met  with  as  the  result  of  masturbation.  It  is 
^'ft^'ti  nssocriated  with  hysteria,  and  i>rten  arises  by  irritation, — not  go  much 
^'ft'ctly^  perhaps,  as  by  suggestion.  In  this  way  Gowers  (op,  cii,)  would  ex- 
I'lalii  the  cast^  of  apparent  her<xlity.  The  movements  recur  every  few  miu- 
^^%  Init  are  not  alw^ays  identical  Their  most  t^immon  form  is  epasm  of 
^vorbicidaris  palp^brarnm, — l>lcpharospasm  or  nictitating  spasm, — wliieh 
ntay  extend  to  the  eyebrows  and  the  facial  muscdes,  and  even  to  the  oeeipito- 
frontalis.  Another  frequent  form  is  tKJUtraetion  of  the  zygomatic  muaeles. 
Vol.  IV.— &l 
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drawing  the  muuth  to  one  mtle.  In  othor  cases  the  head  is  drawn  \mt\ 
or  forwai"d  or  to  one  side,  or  there  18  a  jerkiug  of  the  arm  or  shoulder 
slight  riKivement  of  tlie  hand.  Sometimes  half  the  InAy  h  affected.  Thelej 
is  rarely  aflk'tel.  The  must^les  of  re.spimtii>ii  may  Ix*  iovolvcd,  giving^ 
to  a  siidtlen  itispimtioii  atH^tjuipaiiied  by  a  pt^niltar  sound,  A  c*ougb  if: 
uiicommoii :  Striimpell  {op.  eiL)  reports  the  ease  of  a  boy,  aged  ten,  wbo 
had  a  peculiar  reflex,  hrdlnw,  Imrkirig  eoiigh,  <Ki»arring  &{x>ntanei>n!sl] 
after  pinrhiug  any  part  of  his  skin;  it  lasted  some  wt^^ks,  aud  then 
peared  i^uddenly*  In  other  cases  there  is  yawning,  sneezing,  we^iiiig,Qr 
laugliing.  HeniK^i  (op,  cii,)  rejwrts  three  eases  of  the  latter  in  very  yuanf 
infants,  originating  in  intestinal  irritation.  Blaehez  records  a  ease  in  whicfc 
thei^  ^vas  a  wndden  haid  ery.  There  is  no  ana?stliesia  or  pain  in  thesH'  cms. 
The  affection  nsnally  ceases  after  an  indefinite  period  (months  or  years),  bm 
ocea^ionally  pei'sists  to  adult  life, 

Tlie  spasms  are  ineix^astxl  by  observation  :  hence  the  friends  should  iv 
cautioned  to  take  no  notice  of  them.  They  ai^  seldom  under  eontrol,  ami 
fear  of  punishment  is  likely  to  aggravate  them  ;  but,  according  to  G<j\rt*fs 
{op.  L'i(.\  the  promise  of  a  reward  at  the  close  of  each  day  provrJtil  the 
spasms  have  not  oocnrred  will  sometimes  cause  their  gradual  disapf>eania«, 
tlie  stmug  desire  to  avoid  them  effecting  that  which  the  will  could  not  al^w 
achieve.  Attention  njnst  Ix'  dii-ected  to  the  general  health,  and  ckaiijp  of 
scene  and  surroundings  is  advisable. 

Arsenic  is  tlie  \jQst  drug,  and  may  lie  given  in  tx)mbiuation  with  quiwin 
and  strj'chnine.  Weir  Mitchell  lias  eurwl  obstinate  casein  by  the  hyptJa^ 
niatic  injection  of  ai-senie.  The  bromides  may  be  retjuired  Uy  quiet  ciJUg|i 
and  spasm  or  to  I'clieve  mental  excitement. 

It  has  been  fnnnd  that  tliere  are  certain  points  along  tlie  coufic  of 
the  trifacial  (and  of  other  nervci^  when  tliey  art'  involved),  and  ako  «^f^ 
the  cervical  [xirtion  of  the  spine,  pressure  upon  which  inhibits  the  fSftsi^ 
They  are  known  as  **  pi^essure-iKiints/'  The  application  of  the  gslviWft 
current  has  the  same  effect,  and  may  even  prove  curative.  Hence  lb«K 
points  should  always  be  carefully  sought  for,  with  a  view  to  obtainii^  tki> 
tempo niry  or  jx*rmanent  rt^lief. 

Torticollis  (WnY-Ntx^K). — ^Tortioollis  may  depend  upon  srvcil 
different  causes,  as  caries  of  the  vertebra,  rheumatic  in^animatiOD  of  H^ 
muscles  of  the  neck,  and  simple  spasm  of  the  sterno-eleido-mastoiJ  *w 
adjacent  muscles.  For  want  of  space  it  will  be  impossible  to  describi^  theit 
several  forms.  In  any  t*ase,  however^  it  is  highly  necessary  in  'mv&&p^ 
the  cause  of  the  condition  and  at  once  institute  suitable  measurei  for  ^ 
relief  or  cure.  In  many  cjtses  this  will  b-e  found  ver%'difBcalt,  and  m&^ 
menciug  caries  of  tlie  cervicsd  vertebne  it  t^n  be  treated  only  by  mechiniw 
means  to  prevent  inflammation  and  residting  ankylosis  of  the  vertebim 
Pain  and  stiffness  often  accompany  the  onset,  which  is  very  gradoftlt  <'^' 
tending  over  months.  Exceptionally  the  onset  is  brief,  the  afiectioo  ^ 
coming  fully  develoi>wl  within  a  few  days.     The  stemo-mastoid  \b  ttot^ 
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ivs  involved,  but  rarely  alone.     The  trapezius,  spleniiis,  s^^^leni,  and 

i}'$ma  myoides  are  involved  witJi  a  irequeiiey  ot)rrei?]Hiiiding  to  the  onlcr 

of  their  Dames  as  here  given.     Various  movements  may  he  impressed  upun 

e  head,  aeoording  to  the  raust!les  invoh^ed.    The  most  fk^qiient  one  is  that 

which  the  head  is  turned  upward  and  towards  the  oppi*site  side,  tlie 

tuid  proeess  l>eing  drawn  dfvvvnward  and  iorvvtird  Ijy  tht;  sterno-mastoid 

towards  the  sternum.     The  head  may  l>e  drawn  baekwaixl  by  the  museles 

I     at  the  nape  of  the  nwk.     Sometimes  the  spasmodic  muvements  extend  to 

ii€*igh boring  muscles,  as  of,  the  iaee  and  arm.     The  constant  contmetion  of 

musdes  produces  more  or  less  fatigue  and  sorene^  in  them. 

The  course  of  the  diseasf*  varies ;  after  a  eeitain  increase,  it  may  l>ei'ome 

permanejitly  stationary,  or  it  may  sh:»wly  decline,  and  may  in  excx^ptiunal 

cases  even  ci^se  altogether.     The  jwitholiigy  of  the  affection,  like  that  of  the 

other  neuroses,  is  unknown.     The  diagnosis  involves  no  difficulty.     The 

I      pri>guosi3  as  to  re*x>very  is  liad,  especially  in  severe  cases. 

^^       In  the  trciitment  nervous  setlativc^  often  exert  a  strikingly  palliative 

^HieQeet,  espei^ially  asafetida,  bromide  of  ix>tassium,  cannabis  indica,  chloml, 

^^conium.     It  has  Iw^en  suggested  in  the  s{>asmodic  form  to  treat  the  eon- 

tmettHl  muscles  by  injwtions  of  atropine,  witli  a  view  iu  relaxing  the  tense 

muscular  fibres  :  this  treatment  however,  has  not  yielded  any   permanent 

results.     Ekx-lrieity,  in  buth  forms,  is  of  use  in  the  treatment  of  ftnictional 

or  sj^smodie  wry-neek,  but  if  the  condition  be  due  to  caries  of  tlic  eervieal 

vtartebne  this  agent  will  lye  worse  than  useless.    Operations  upon  the  nerves 

^A  muscles  nuly  aggravate  the  case  in  the  sjiasmodic  fiirm,  but  in  the  fixed 

wngenital  form  the  division  of  the  contracteHl  tendon  jinxliiees  a  rapid  and 

|>ermauent  cure.     Henoch  '  repurts  a  case  of  the  intermittent  form  ot^curring 

daily  with  great  regularity,  and  rapidly  cured  by  Cjuinine. 

Tremor. — Henoch  {op.  ci(.)  n^jiorts  a  ease  of  general  ti"emor  in  a  child 
of  fifteen  months,  which  ended  fnvunibly.     This  symptom,  so  common  in 
advanoed   life^  is   extremely   rare   in  childhoijd,  and*,  when   met  with,  ia 
nsually  tHmne^'tetl  with  serious  infectious  or  brain  disease.     In  the  case  in 
^^  ques^tion  the  trembling  was  continuous,  and  invoK^ed  the  handsj  head,  and 
^m  feet.     The  child  cried  a  great  deal,  as  if  in  pain,  and  the  ery  was  quavering 
^^  in  character.     The  neurosis,  fur  such  it  ap|K^ai's  to  have  \m}n,  disappt^red 
ttoder  chloral  hydmte,  after  lasting  tweuty-nine  days.     Denune^  it^pt^rts  a 
similar  case,  but  of  longer  duration,  lasting  from  the  fourth  to  the  eleventh 
month. 

PEPJFIIERAL    PARALYSIS. 

This  may  1m?  met  with  as  a  rare  sapience  of  the  acute  infectious  diseases, 

iftUy  typhoid  fever  and  tlie  exanthemata,  and^  whilst  it  is  then  often 

Be  to  central  lesions,  it  may  also  be  refemble  to  jjcripheml  neuritis,  singly 


•  Op,  cii.    Similar  oases  urt?  reported  by  Fallitft  Hod  Siinnn,  livv.  Muns.,  Fel^ruaiy, 
\;  Lttneet,  1879,  I.  2t\. 
[•  Xftunjit^^hnten  Jnlirts*bericlit  de*  Jfiiiifr'wheii  Kinderwpilalfl,  Bern,  1882, 
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or  mtUtiple,  The  most  frecjueiit  and  itnpoi*tant  of  these  infectious  paml 
is  the  diphtheritic,  which  will  rccpiirc  special  considemtion.  Paralysis  also 
aeoom|)anics  the  "  toxic  neiiritis^^  produced  by  lead,  ai^^-nic,  mercur}%  ct>pix'r, 
etCL,  which  has  been  previously  mentioned.  Next  to  the  diphtheritic  form, 
the  most  tximnion  of  these  affections  in  the  child,  as  in  the  adult,  is  facial 
paralysis. 

Facial  Paralysis  (Mimetic  Paralit^is;  Bell's  Paralysis  j 
Paralysis  of  thk  Motor  Poktiox  op  the  8kvk\th  Craxial 
Nerve). — This  atlection  frenuentl}-  occurs  at  birth  or  shortly  after,  usually 
as  the  result  of  injury  inflicted  upon  the  nerve  in  the  neck  by  the  force|j^  H 
It  19  also  not  infre(|uent  after  f>erfcc^tly  normal  labir,  if  pmhmgcd  or  diffi- 
cult, and  in  normal  pelv(^/  Under  the  latter  circuuLstanccs  it  has  been 
variously  attributed  to  pi-essure  exerted  by  the  promontory  of  the  sacrum 
or  by  the  iseliiatic  spines.^  Depaul  saw  two  ca^»8  due  to  narrowing  of  the  fl 
pt'lvis  by  tumorg,^  Under  these  various  circumstances  the  paralysis  may  ^ 
l>e  bilateml/  It  may  also  Ijc  associateil  with  paralysis  of  the  corresponding 
arm  from  injury  to  the  brachial  plexus  in  the  neck,  as  will  be  described 
farther  oo.  Lesions  liave  Ixx^n  tinmd  in  autopsies  of  sucli  cases,  either  in 
or  around  the  nerve,  espcN-ially  at  its  emci^cnce  from  the  stylo-nmstoid 
foramen,  and  including  fatty  degeneration  of  the  nerve  itself*  The  appear- 
ances of  the  aftwtixl  parts  are  similar  to  those  seen  in  the  adult, — immoljiliiv 
of  one  side  of  the  face  and  licls^  the  eye  wide  open,  etc., — but  as  distinguislR^l 
from  the  adult  these  changes  are  much  less  marked  in  the  young  child, 
owing  probably  to  tlie  relatively  greater  quantity  of  fluid  and  adipose  tissue 
in  the  latter  and  the  smaller  development  of  the  musinilar  tissue.  It  may 
be  scarcely  notie(*al>le  when  at  rest,  or  a  slight  drooping  of  the  angle  of  the 
mouth  may  l>e  all  that  is  observable,  but  on  crying  or  laughing  it  liecomt'S 
at  once  obvious.  The  jiaralysis  may  also  be  limited  to  a  certain  i>art  of  the 
face,  as  the  lips  or  the  eyelids.  The  orbicularis  j>alpebrarum  is  not  alwavs 
affected.  The  t4:>ngue  and  uvula  are  usually  intaet,  and  henc^  sucking  is 
not,  as  a  rtde»  iuterfertxl  with.  Ele<"tro-c<jutractility  of  musf-les  is  sometimes 
preserved,  sometimes  lost.®  A  favorable  prognosis  may  usually  be  given 
under  these  circurastamHis,  as  the  paralysis  will  almost  oejtainly  disappear 
in  a  few  days  or  weeks,  as  the  etfeet  of  ec»mpression  wears  off.  A  few 
c^ses,  however,  are  on  recoitl  in  which  the  injury  was  so  great  as  to  lead 
to  degenerative  changes  in  the  nerve  and  jiermanent  Ifjss  of  function.     The 


I 
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*  Panilysies  oltsi^trinilGs  di^  Nouveau-n^,  Paris  Tbesis  of  P.  A.  H,  Nadaud,  Ko. 
282 J  1872.  Also  Dul^in  Quiirtorly  Journal  of  Medical  Science,  1859»  voL  xxviL  p.  165, 
imses  of  Dr,  Gerjrg^e  H.  Kidd.     Also>  Renuch,  op.  cit. 

■  Evory  Ketniedy,  DuMin  Journal  of  Medical  Bcienoe,  1836h-37,  vol.  x.  p,  4S0, 
"  Niidaud,  op.  cit. 

*  Oowers,  op.  cit.,  p.  ^i47. 

*  PiiriHJt  et  Troisier,  Note  8ur  PAnatomie  patholo^ique  de  la  Pamlysie  faciajef 
Paris,  ISTH^  voL  iii.  p.  449  et  se*^, 

*  Qui^niot,  Pamlysie  coa^utive  a  la  Coiupression  dee  Nerfe,  Paris  Thesis,  No. 
l%m 
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^Ireat merit  consists  in  protecting  the  eye  from  air  and  light,  in  ^K:nng  that 
<he  infant  receives  a  due  amount  of  nourishment,  and  in  the  application  of 
mild  currents  of  electricity. 

In  later  chiklltood  the  causes  and   symptoms  reHcnihlc  thufie  of  adult 
Ufe,^     Besides  cold  draughts  blowing  upon  the  i^ide  of  the  face  and  pro- 
ducing  the    inflammatory    or   so-calletl    *^  rheumatic^*    form,    from    wliich 
wvcoveTV  almost  in%^ariahly  takes  place  in  a  tew  weeks,  a  common  cause  is 
^e  presure  of  an  enlargcMj  gland  or  abeceas  upon  the  nerve-trunk  at  its 
^^mei^eDoe  from  the  stylo-mastoid  foramen.     The  commonest  cause,  how- 
ever, in  children,  as  we  might  infer,  is  caries  of  the  jietnjus  portion  of  the 
iempomi  \xnK%  by  which  the  nerve  is  injured  or  destroyed  as  it  traverses 
the  Falhtpian  canah*     Otorrhoea  is  always  present  in  this  form,  and  the 
dt'*<*harge  will  often  contain  fragments  of  Ixjue,  and  sometimes  the  ossicles 
fnmi  the  tym|Minum  will  escape.     Sometimes  there  is  a  tender  swelling  ovejr 
tlie  temiKim!  lione  heliind  the  ear,  and  fist u lie  niay  form  communicating  with 
the  carious  cavity.     Pieces  of  dead  bone  may  occasionally  be  extracted 
from  the  meatus  or  from  tlie  mastoid   pnxn?ss.     Prolongt^d  paralysis  leads 
to  muscular  atrophy  and  reaction  of  degeuenxtiou  ;  the  muscular  tissue  may 
entirely  disappear.     Autojisy  in  such  cjises  reveals  extensive  caries  of  the 
{letrous  iMine  and  fre<|ucntly  iwalizi:^!  meningitis;  loose  \*m^(^  of  dead  bone 
are  sometimes  found.     The  prognosis  as  to  r<.*<'overy  is  bad  in  these  cases; 
they  are  often  connected  with  tubercular  dist»ase,  which  may  extend  to  the 
brain,  or  mus*?  general  tulx^n-ulosis,  or  prove  fatal  by  producing  tliromlKisis 
of  the  cc*relaiil  sinuses,     lleuoc^h  (op.  c'd.)  has  known  the  afl'tHition  to  com- 
mence as  ejirly  as  the  thinl  montli.     A  frequent  cause  of  it  is  a  neglected 
otitis  media,  esjK»cially  with  s<tirlet  fever ;  and  this  fact  should  inculcate  the 
ii€eesi*ity  of  jiaying  partieuliir  attention  to  the  otorrlKca  which  so  frequently 
a<jeoiu|janic*s  or  follt»W8  tliat  disease.^ 

In  the  ti^itment  of  facial  [mralysis  we  must  be  guided  by  the  cause 
^hen  that  can  he  asfx^rtained.  If  due  to  the  existence  of  eiir-troulile,  that 
must  be  removed  ;  if  to  viAd  or  exposure,  measures  with  sj)ecial  reference  to 
the  rheumatic  origin  should  be  instituted,  lint  to  whatever  muse  it  may  be 
due,  unless  the  trouble  be  centml,  cIcM'tricity  will  be  found  of  great  service. 
The  Ui*e  of  biith  currents  is  to  Ik*  recommended,  the  galvanic  to  revivify  the 
nerves,  and  the  faradic  to  improve  the  conditioD  of  the  jmralyze<l  muscles, 
Rotli  currents  are  l>c^t  ap|ilic*<l  by  jdacing  one  electrrKle  over  the  exit  of  the 
tserve  and  the  other  inditferently  over  the  various  muscles.     A  very  mild 


'  0<»wera  [op,  elt.)  repurta  an  ititi*n*8tin^  awe  in  which  o^mplete  and  peniiiiiiont  pumlysis 

Wb*  t»u&<*d  by  a  seluHfl-nmstcr^s  ^itrikiniir  u  Ijoy  with  the  corner  ♦>!'  u  InxVk  just  below  the  cjir. 

»  Bezolcj.  Liibyrinth-Ni'crf>*f\  iHKij^  c'»lt'ul»t&»  that  H  ticcomjmnii'fl  ncerr^^tis  of  bone  in 

onf  per  c«*nt,,  nn  fMlimute  which  Gowprs  (op,  cit.)  tbinkft  ton  Inw,     Of  dgbty  cftA<i»  of  faciid 

I  ^EpftmlyHii)  (not  includinti  oa*f^?'  due  to  oar-di*eik*e  and  syphilis),  it  ot^curred  hut  twic«  under 

D  yi*tkj*  ^Oowon*), 

»  Gowi^rs  [op.  tit)  ml  Id  atlontirm  to  the  furrow  that  is  seen  in  the  paralyzcnl  chft<k  in 
ehlldrr'n  n«  the  resiilt  of  secondary  coniniclure  as  voluntary  power  n»turns.  It  Is  quite  OA 
difflgunni;  m*  the  previous  condition,  and  in  severe  ca.«?o»  may  be  pornianenl* 


eurreut  vwn  be  applial  in  this  way  to  tlie  orbicularis  jmljK'brarum.  . 
impartmit  jxiint  in  the  tiTatment  of  facia!  paralysis  is  to  overciime  tbemn^ 
tmction  and  overaetion  of  liealthy  ninsc'lcH,  lxx*aiise  their  distortiou  prnting!* 
the  attack  and  eounteraots  the  good  eifk'ts  of  ittlier  treatnicnt.  This  i?  hl^^ 
dooe  by  theapplii'atiot)  of  the  rnblM/r  bantl  and  hook  deseribixl  by  nie/  which 
creat*^s  an  atlilieial  muscle  taking  the  place  of  the  mugcles  useless  frtundi^ 
ims€.  By  this  simple  apjnimtn.s  the  distortion  which  so  iinj)ed€S  recoven*ig 
overcome,  the  nntrition  and  return  to  functional  activity  of  the  Diiispukr 
fibres  are  promote  and  hastened,  and  the  duration  of  the  disc^tse  b  proiKir- 
tionatoly  sliorteiied.  In  addition  to  this,  massage  or  shampooing  r»f  the 
aflei'tetl  side  is  of  great  value  in  piTventing  atrophy  and  produeiog  a  more 
natural  condition  of  the  circulation.  The  application  of  a  blister  behind 
tlie  ear  is  of  benefit  in  many  cases.  For  the  treatment  of  the  cari^  ml 
otorrhoea  I  refer  tlic  i-cader  to  the  articles  in  tliis  work  dealing  with  the* 
subjects. 

Allied  to  the  congenital  paralysis  of  the  face  above  referred  t*j  Is  a  simi- 
lar affwtion  of  tlie  arm,  due  to  prcssnre  ujwn  the  brachial  plexus  at  birtL 
It  is  most  frecpiently  referable  to  tlie  use  of  the  forceps  corapre^iJig  ilw? 
plexus  at  the  side  of  the  neck  just  above  the  clavicle,  but  it  may  also  ocdir 
in  lalx^rs  ^vhere  no  forceps  have  Ix^n  used,  esj>ecially  if  protracted  or  diffi- 
cult. Instrumental  face  presentations  are  jmrticularly  amenable  to  Uii^jxv 
cident,  which  may  affect  fx)tli  arms  simultaneously,*  or  may  involve  uDly<rt»e 
or  more  groups  of  mns<jles,  as  the  deltoid  and  extensors,  or  may  extitid  to 
other  jmits,  as  tlie  face.  Depaul  ^  attributed  it  to  too  deep  an  mtroiliM'tiao 
of  the  forceps  into  the  pelvis;  Jae<:iuemeyer,*  to  prolongiKl  preeeure  of  thi 
hnmerus  against  the  axillary  plexus.  Forcible  dragging  upon  the  ana  or 
shoulder  or  disloc4ition  of  the  shoulder  during  deliver)'  is  somctim*'^  ^ 
c<:tuntal>le  for  it.  The  paralysis  usually  passes  off  in  a  few  days,  but  if  the 
damage  be  severe  and  irreparable  it  will  be  }>ernianent.  Death  may  fa*of 
quickly  from  other  injuries  received.  Autesthesia  sometimes  aa^>mr"  ' " 
the  motor  paralysis.  In  severe  cases,  with  irreparable  lesions,  atn-] 
the  limb  soon  sets  in,  with  loss  of  electrical  reaction,  and  the  limb  hr«)i»» 
in  time  shrivclleil  and  shortened.  The  tn^tment  of  most  \'alue  h  dit  i 
and  it  should  be  apj>Iit:Kl  at  the  earliest  [KTiml,  before  muscular  and  n 
degeneration  have  taken  place.  The  galvanic  current  is  to  be  prd^md. 
In  late  childhood  violent  stretching  of  the  bi-ac*hial  plexus,  as  by  a  jsoddeo 
wrench  of  the  arm,  may  prrnluce  a  paralysis  contiuuitig  for  weeb  t^ 
months.^     This  last  condition  is  closely  allied  to  the  panilysis  often  ♦'I*' 
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Hm^  later  in  life,  in  which  the  extonst>r  group  of  must^les  is  paralyzed  hy 
pHllDre  on  the  miisculo-spiral  nerve.  A  [laraty^iB  of  tlie  extensors  of  the 
Arm  b  also  one  of  the  diagnostie  marks  of  toxic  paralysis  from  lead ;  and 
if  any  of  these  eansc*s  should  pn»duce  this  form  of  i>aralysis  in  children,  It 
will  demand  the  same  treatment  as  in  adult  life.  Besides  the  ordinary 
treatment  of  eleetrieity,  frictions  with  lotions  containing  tincture  of  mix 
vomica  or  strychnine,  and  cjireful  massagej  an  artificial  extensor  muscle  vnn 
be  applied,  as  advisetl  hy  me  in  a  former  article  on  this  suhjc^jt,^  The  use 
of  this  api>aratus  has  in  my  experience  materially  shortened  the  duration 
of  the  paralysis,  which  is  vef)^  difficult  to  oveix-ome  on  account  of  the 
persistent  distortion  of  the  hand  fmni  the  o\-eraction  of  the  flexor  miis<Jes. 

Mobiiis*  has  descril>ed  a  paralysis  of  the  iX'ular  luut^elet^  whieli,  from  its 
t^eciirrence  from  time  to  time,  he  calls  "  periodical  oculo-motor  jmralysis/* 
It  ]g  usually  unilateral,  often  dates  from  infancy  <»r  ehildhoixi,^  and  recti rg 
at  variable  intervals,  usually  nnrnths  or  years,  until  middle  life.  As  the 
<shild  grows  up,  the  intervals  diminish  in  length,  whilst  the  attacks  l)econie 
Qiore  and  more  severe.  They  aimmenee  witli  seven*  pain  in  tlie  eye,  often 
*<tx>m|>anied  by  headache  and  vomiting,  lasting  two  or  three  days,  and  fol- 
lowed by  paralysis  of  the  third  and  sometimes  of  the  sixth  nerve,  which 
Usually  |iassc»s  off  gradually  atltT  a  few  days  or  weeks.  The  nature  of 
^*Us  affection  is  entirely  unknown. 

Reflex  Paraeysis. — Peripheral  paralysis,  like  iienplieral  spasm,  is 
Sometimes  set  up  by  local  irritation^  of  which  a  well-marked  example  is 
tJic  paraplegia  due  to  phimosis,  to  which  attention  was  fii*st  pronn*nently 
dlre(-teti  by  Sayre  in  1870,*  Say  re's  east^  oc^nirretl  in  hoys  of  from  thi*ee 
to  fiAeen  years,  and  the  symptoms  were  paresis  of  the  lower  limbs  of  yeaiB* 
duration,  constant  and  painfid  erections,  amounting  almost  to  priapism  in 
^ORie  cases,  great  mental  irritability,  inability  to  articulate  proprly,  in- 
^^mnia,  etc.  Relief,  usually  complete,  was  aflbixJed  by  cii\2umcision,  the 
*^lherent  pn^pun?  being  torn  otf  fmiu  tlie  glans,  and  tlie  hardenf*d  secretion 
k*ebg  removed  from  beJiind  the  corona.*    Similar  relief  was  allorded  in  the 

'  New  York  Me<3it'ftl  Journnl^  May,  1874. 
»  NeurtOog,  Ct-ntrulbliitt,  1884. 

»  SneU  report*  a  ca^ae  eonioiencing  at  eleven  moDlhs,  TranMictionB  of  the  Ophthalmo- 
^^icttl  Society  of  England^  vol  v, 

*  Article*  by  Sayre  on  the  subject  werv  published  in  the  following :  Transactions  of  the 
Atiieriinn  Mt-dical  Association,  1870;  Medieiil  and  Sargienl  Reporter,  1876,  vol  xxxv. ; 
Vjr^nia  Medical  Monthly,  1877,  vol  iv.  ]  Pbilftdelphia  Medical  Tirnte,  1882-88,  vol  xiU. ; 
TranAnetiona  of  the  Ninth  Int^^nmtionul  Medical  Congresip,  vol  iii. 

•  The  following  ca^L\  which  I  take  fnim  iny  note-bookj  h  typical  of  this  condition  and 
%howf  the  resulti?  of  operation.  IL  11,  three  yeiiis  uld,  a  well-tk-velopod  K^v,  wiilk^d  badly, 
tripping  and  falling;  constantly.     Had  gorxl  muscular  development,  except  in  muscles  of 

^Iftigh  ;  gluteal  inuRclHS  tint  iind  flabby.  Frequent  priapism,  genitalia  ver>'  sensitive,  and 
|l9puee  b'ng  and  narrow.  Operation  of  circumcision  wa^  performe<i  April  9j  1885.  Large 
quantity  of  smegma  turned  out.  No  after-treatment.  The  child  impn»ved  at  once,  and 
fTtdually  recovered  muscular  development  in  the  gluteal  rejarion.  In  three  months  after 
opemtion  the  thighs  were  as  well  developed  a&  the  rest  of  tlie  body. 
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case  of  a  girl  by  elippinj^  tlio  elituris.  Dr.  Sayre  also  saw  similar  fvmj^ 
toms  pnxiucid  by  the  irritation  *ji'  <ither  nerves.  Further  invi-stijt^tion 
showed  that  the  irritjition  may  exist  in  any  part  of  the  body.  Thorow* 
gcKRl,'  fur  iiistuiiw,  repfjrts  tlie  ease  of  a  girl  aged  ten,  suffeririL  **  inh 
plegia,  wlio,  on  the  .seeotnl  (Uiy  aJler  the  expulsion  of  many  a-^  iu 

aloetic  purgative,  was  able  to  run  and  walk,  and  a  few  days  IiUct  ^^lgpe^ 
fei*tly  well.  HeorK'h  (o//.  e/V.)  alsi>  re|K)rts  the  ease  of  a  Ikiv  of  8even  whfl 
hatl  praeti?*e<l  maHtiu-bation  for  two  years,  and  suffered  in  ecmsequemv  with 
mx'tumal  ineontjuence  of  urine  and  inability  to  walk  or  even  stand  or  sit 
without  support,  and  when  supported  his  gait  was  distinetly  ataxic  like 
tliat  of  locomotor  ataxia.  Tlie  ataxia  was  niarkeilly  inereasi^l  on  clmng 
the  eyes.  Plantar  reflex  was  weak  and  slow.  Tlie  fieees  sometime?*  fnm4 
involuntarily.  Under  treatment  by  lukewarm  baths  tor  ten  minutes  tloih^ 
with  eold  shower  over  head  and  baek,  and  strict  watching,  he  eatirciv  ir^ 
covercil  in  five  weeks.  Other  forms  of  paralysis*  have  also  been  mitti 
from  phimosis,  as  hemiplegia,^  stmbismus,^  etc.  Several  explanatioiw  fun*^ 
been  propos+nl  for  this  n'flex  paralysis,  Bri>wn-StVjuard  suggested  a  rdfci 
spai?m  of  tlie  arteri*^^  of  tht-  conl,  produ<Hng  aniemia»  defective  nutrition, 
and  eonsecjuent  loss  < if  muscular  power.  I^yden  and  othefs  tried  to  fi- 
plain  them  by  supposing  a  neuritis  arising  at  the  j>oint  of  irritation  loJ 
extending  thence  to  the  ctJixl.  Inhibition  of  the  ajixl -centres  from  fff^ 
tracted  reflex  irritation  (or,  in  other  words,  exhaustion  from  n*peat«i  and 
excessive  stimulation)  is,  however,  the  most  rational  theory  of  the  patbolifT 
of  these  eases. 

DIPHTHERITIC   PARALYi*IS. 

One  «>f  tlie  most  characteristic  of  the  phenomena  of  diphtheria  i.*  ^^ 
paralysis  whieli  fi'equently  follows  its  attacks.     Although  the  cootnin^k** 
hetm  malntaine^^»  it  may  lie  assumed  that  when  a  |>nndysis  of  certain  mtt^ 
cles  sne«:!eeds  a  sore  thnjiit,  the  latter  was  a  true  diphtheria,  since  ordinary 
cases  of  sore  throat  never  jjrmluce  this  setjuela.    Goweris  (op,  cilJ)  estitittW 
that  on  an  average  onr>fourth  of  tho^  who  do  not  die  from  the  pritaHj 
disease  suffer  from  siii)st:N|ueut  paralysis.     Out  of  sixty-eight  cases  sifn  by 
him,  fifteen  were  under  ten  yeare  of  age.     Aeooitling  to  the  statistkn  ^' 
Railly/  post-diphtheritic  pandysis  cKrurs  in  alMHit  one  of  eleven  case*.    "* 
ninety  C4ises  of  paralysis  due  to  diphtheria  collected  by  Maingauh,*  twnt^?* 
nine  ocjeunTd  in  children.     According  t4>  the  statistics  of  Ijandouri',*  ^^*; 
tendency  to  it  increases  the  older  the  patient,  infants  being  ctinipanitiv"  «^'i' 


1  L»ncet,  July  28,  1S83. 

'  Otii*,  Americjih  Jonmal  of  Obstetric^,  1874-75^  vol.  vil  p,  478L 

*  E^glestoQj  Jrmrniii  of  tho  Anierioan  Modiciil  AsAociatirtn,  1886,  TO^t  irL  p.  ISII-       W 
this  case  the  sinibismua  wii«  ttS»«^KMAU*<l  with  pim»pb*scia, 

*  FIys^f*  Riiilly^  PwrU  Thi'si*,  1872,  Na.  11*,  Puraly»i(?«  con^^utivif  h  <(ti^|q|iMi 

*  Pftmlysie  diphtlu'ritiquv,  PhH*,  I860, 

*  Des  Pamlysitu  darm  Ics  Maladies  nigues,  'Putii,  1880,  quoted  br  Qowen,  0^  «* 
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insusceptible  to  it.  It  may  follow  ill pljtheria  l(>i'at<xl  anywhere,^  anJ  is  as 
frfcjueQt  after  mild  as  after  seveR"  eases.*  It  sets  in  mot^t  often  during  coii- 
valeseence  from  the  throat  or  otber  primary  affection,  but  84jmetinie§  comes 
on  (hirinfj  the  aetive  eoiirse  of  the  disease.  Aeeonling  to  Sipiire,^  there  are 
two  kinds  of  paralysis,  one  eomiuf]^  on  durinpj,  or  direc-tly  after,  the  attack, 
and  of  a  gravity  propoitioned  to  the  general  disease,  the  other  eoming  on 
later,  not  before  the  second  or  third  week,  and  not  eorrespouding  to  the 
severity  of  the  local  lesion  or  general  disease. 

Pathology. — The  prinei|ml  changes  are  found  in  the  nerves  going  to 
the  jjaralyz*^  parts,  and  are  inflammatory  and  degenerative^  the  so-called 
L"parenchymatons  neuritis,**  or  "  mnltiple  degenerative  netiritis."  *  They 
ttv  in  severe  cases  extend  back  along  the  anierior  roots  to  the  cord.  They 
consist  in  segmentation  and  breaking  np  of  the  white  substance  of  the 
niTve-fibres,  with  a  mnltiplicatitin  of  tlie  nnclei  of  the  nerve-shmth,  an  ac- 
euranlation  of  the  granulation-eorpns<^les  among  the  remains  of  the  flbrts, 
and  sometimes  even  a  disappearance  of  the  axis-cylinders.* 

Oertel*  found  hemorrhages  in  the  nerve-sheatljs  of  tlu'iMTiplieral  nerves, 
As  a  rule,  there  is  no  inflammation  in  the  interstitial  connective  tissue.  The 
pialatine  nerves  offer  an  exception  to  this,  whieh  is  probably  tc^  be  refen\>d 
to  their  contiguity  to  the  inflammation  of  the  primar}'^  disease  and  to  the 
^ir^*ct  extension  of  this  j>nKvss  to  tlieir  sheaths.  There  are  often  evidences 
Cif  fatty  and  granular  ilegeneration  of  the  motor  ncrve-ccUs  in  tlie  anterior 
lioma  of  the  eord^  and  in  the  muscles  of  the  hciirt,  palate,  and  extremities. 
Xn  oonso(]uence  of  these  t^ianges,  there  is  loss  of  fkradic  irritability,  Gowers 
^op.  cit)  regards  the  dt^generatron  of  the  nerve- tibi^es  and  the  muscular 
<5hanges  as  due  to  the  prior  alteration  in  the  nerve-cells. 

Symptomatology,— The  |>alate  sttireely  ever  cs4'a|H\s,  and  is  nsnally 
the  first  ^uirt  to  be  aflTected,  the  syniptoms  setting  in,  as  a  rule,  shuitly  after 
t:he  disappearance  of  the  membrane.  It  may  be  the  only  pait  affected.  In 
<«nse*juenee  of  its  invrdvement,  when  the  pitient  attempts  to  swallow, 
fJuiils  regurgitate  thmngh  the  nose,  and  the  voict^  Ixx^onies  indistinct  and 
nasal,  owing  to  the  nasal" cavity  not  l>cing  shut  off  from  the  pharynx  in 
;|)hiniation.  On  examination  of  the  pharynx,  tlie  palate  is  found  to  be 
ilationary  on  inspiration  and  jihonatii>n.  Vision  for  near  objects — as  in 
^tiding  or  writing  (ncar-sightwlncss) — is  next  imjmired,  in  couse<picnce  of 
loss  of  power  of  accommodation  (i>aralysis  of  ciliary  muscle).     The  recti 


*  Yet  Henoch  (o^.  cit)  has  never  icen  it  after  mix  form  except  larynjc:eal  diphtheria. 

*  At^ctirdinc  to  II*-'n<Kh  (^j/».  rf/.),  it  \a  oven  inorv  frpqaont  alVr  tnild  than  HlVT*t*vert:^  ctt«e&. 

*  Pamlysis  aflor  Diphiherm,  TmnsactUms   of   the   InUirnntional    Medit-ul   CongresSi 
Seven Ui  tS«s»ion,  ISSl^  London,  vn).  h*. 

*  Dojf'rino,  LcsioTt*  du  SystAmc  n^rveux  duns  la  Paralypif  diphthc^ritiqiuv  1878;  D'Es- 
pin**  and  Gonihault,  ua  quot*^  by  Siinnt^,  DipbthiTii-,  Puris^  1877- 

*  (kiwers,  op.  cit.;    l)i*j»>ririi',  Jahrk    t\    Kind«rh<*itktifjd«^,   lS78t  xiii.  ;    aUo   Ludwig 
BuUl.  Eink'f'n  Qbur  Diphthrri",  J^^itsdir.  f.  Hiolrtfrie^  Munich,  1867. 

*  Deutsche*  Artdiiv  i\  Kliti.  Mod.,  viii.  1871. 

*  Uerio),  op.  cit. 
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imiscleii  may  also  Ije  involved,  prfjduciog  stmbismus,  most  fre«j(K'iulv  n- 
tonial  strabismus.  Later,  in  a  lar^o  proixjrtirni  of  cai^es,  there  are  weaknt* 
and  ataxia  of  the  limbs,  sometimes  aeeomiianie*!  by  slight  aenaonr  distorb- 
auees.  In  sumo  eases  fliere  is  lusi?  of  power  of  the  respiratory  mii&cl-  *l 
iarj'ngeal  myseles,  the  museles  of  tlie  iieek,  the  bladder  or  reetum,  <'r  ^ 
parts.  Hemiplegia  and  general  paralysis  are  mrely-met  forma.  Thr  ..hh  : 
and  progress  of  the  atlk'tion  are  gradual,  never  sudden.  Owing  to  ik' dt*- 
generative  ehauges  in  st'vere  ea^es,  afler  two  or  three  weeks  there  is  rractioD 
of  degeneration,'  and  the  knee-jerk  is  invariably  lost,  A  remarkable  fart 
with  reference  to  tlie  latter,  dis*;'0 veiled  by  Bernhaixlt,*  is  that  this  los^  mnii* 
in  two~tliinls  of  the  eases  in  whieli  thert*  hai?  lx*en  no  [wiralysis  whatever. 
It  was  nsually  noted  in  the  schxjirI  month,  Dyspfiagia  may  appear  if  thi' 
pharyngeal  muR'les  \}i}  involved.  If  the  larynx  l>e  affect €?d,  the  voice  h^ 
eomes  hoarse  or  disappears,  and  fiKxl  i>flen  enters  the  glottis  in  roQseqtMDOl 
of  the  uon-i'Iosure  of  the  epiglottis  (superior  laryngeal  nerve).  The  tooptf 
and  face  in  rare  (.uses  are  involved.  A  tendeney  to  heart-failupe  is  indi- 
cated by  fnxjnency,  feebleness,  or  irrcgnlarity  of  the  pnlse,  and  fatal  syocf^pp 
is  liable  then  to  oeenr.  There  5s  sometimts  incontinence  of  urine  or  n^ 
tention.  Albuminuria  is  a  very  common  aeconi|>animent  of  these  panilv- 
ses.  As  the  extent  of  the  {>arai}'sis  varies,  bo  do  its  severity  and  ditratHJO. 
Recovery  ensut^  in  from  two  wei'ks  to  several  months. 

DiagnoBis.— This  is  usually  simph^,  in  view*  of  the  previons  attacked 
diphlheria  and  the  {>et!uliarities  of  the  paralysis.     I^iffieulty  may  arise  fwin 
the  tbrnier  having  iwi^n  overliHjked.     Usually  in  such  case6  a  historr  of 
some  sore  thrtuit,  uv  of  an  oflVnsive  discharge  tVoni  the  noee,  can  be  elicited* 
When  the  throat-  and  eye-symptoms  have  l>een  slight,  the  paraplegia  m*3 
simulate  locomotor  ataxin,  which  it  resembles  in  certain  features,  as  afA5c:i^ 
and  al>sent  patellar  reflex  ;  heix'  the  previous  history,  tlie  relative  rapliCj 
of  onset,  the  ahsentt"  of  lightning  jmins  and  gastric  crises,  and  the  gpre*^ 
of  the  paralysis  from  one  |>iirt  to  another,  are  to  lie  relied  on  for  the  di^^ 
crimination.     Lt»comotor  ataxia  also  is  extremely  rare  under  twelve  vr«.*^ 
of  age.     The  same  features  are  to  be  dejx^nded  on  for  the  diacriminttticp** 
from  other  spinal  ail(M?tions.     In  simple  paraplegia  the  knee-jerk  is  tii?tialB^ 
cxi^easive.     Paraly,sis  of  the  palate  doi's  not  (xx-ur  in  hysteria,  but  the  lai 
may  be  associated  with  or  sucH-fed  dijjhtlieritie  paralysis. 

PrognoBis. — This  is,  as  a  rule,  good.  Death  may  <Kx-ur  from  panily 
of  the  heait  or  of  tlie  nniseles  of  respiration,  or  from  exhaustion  Aue  tt 
dysphagia  or  to  inability  to  get  the  little  patient  to  take  food.  In  vi^^ 
of  the  liability  to  the  first  of  these,  in  cases  even  other\rise  doing  well*  ^ 
cautious  prognosis  is  advisable.    Canliae  paralysis  is  almost  inevitahlv  hw- 

Treatment. — Every  effort    should  l>t^    made    to    keep    up  tbe  rkiUf 
strength  by  food  and  stinudants.     Solid  food  is  generally  better  swnllowal 


3 


'  Henoch  {op.  eiL)  did  not  observe  any  dimiaatioQ  of  eleClHoil  «aEOiti.bili|yfa Wi «•*- 

»  Virchow'a  Archiv,  1885,  Bd,  xcU.  p.  298. 


BI8EA8ES   OF   THE    PEIUPHERAL   NERVOUS   SYSTEM. 


811 


than  liquid,  on  aceouot  of  the  in\*f»lvenierit  of  the  piilate.     When  swallow- 
iug  is  impossible  or  dangerous  from  (paralysis  of  tlie  pharynx  or  siipt^rior 
/arynx,  reetal  Dourishment  raust  be  retsorted  to,  or  fotxl  (as  milk,, yelk  of 
egg,  beef  tea)  intrfxiiieed  by  means  of  an  <^eso]>hag(5il  tiling     Aeeordiug  to 
Goi?rers  (ap,  ci/.),  it  is  absolutely  essc*ntial  to  the  patietit*s  safety  that  he 
should  be  fed  under  these  circumstances  every  twelve  hours  at  least*     If 
heart-failure  be  thn^tened,  alj*<ohite  recumbency  must  Iw  insisted  on,     I 
h^vc  found  j^tMxl  ix^suhs  from  the  stimulant  effec^t  of  carbonate  of  ammo- 
mtim,  in  a  mucilaginous  solutioUj  wbicli  rt^ndcrs  the  dose  easier  to  swallow. 
Frictions  with  stimulating  lotions  orwitli  oil  help  to  strengthen  tlie  patient. 
Aft   soon  as  possible  the  use*  of  electricity  should  be  commencc<l ;  both  cur- 
rents may  be  used^  the  galvanic  l>eiug  applied  irom  the  najK^  of  the  neck 
to  the  group  of  muscles  iuvolvetl,  and  the  faradic  used  only  to  the  local 
groups  of  paralyzetl  must*Ies.     Vigorous  massage  and  shampcK>ing  must  be 
resorted  to  frequently  during  the  day,  and  sjionging  with  warm  whiskey 
at  night  will  be  found  of  service.     Under  this  treatment  I  have  had  very 
gratifying  success  in  two  cases  of  diphtheritic  |»arai*l(gia.     The  Germans 
Teoomniend  strychnine  very  highly,  particularly  by  hypodermatic  adminis- 
tnntioa.     Henoch  {op,  eik)  gives  from  one-sixty-fii\h  to  one-sixtci-nth  of  a 
grftia  daily*    Iron  in  some  form  is  very  important,  and  general  tonics  shoidd 
be  ako  used,  to  build  up  the  system  as  nipidly  as  jmssible. 


PRIMARY  MUSCULAR  ATROPHIES. 

By  JAMES  STEWAET,  M.D. 


Ssnionymes. — Idiopathic  muscular  atrophies;  Myopathic  atrophies; 
Progressive  muscular  dystrophies. 

Under  the  head  of  primary  muscular  atrophies  are  included  certain 
different  clinical  types,  all  of  which  are,  however,  characterized  by  a 
primary  progressive  wasting  of  some  or  nearly  all  of  the  voluntary  muscles 
of  the  body. 

In  the  present  state  of  our  knowledge,  it  is  Jimpossible  to  say  whether 
we  have  to  do  with  one  disease  presenting  in  different  cases  different  ana- 
tomical features,  or  with  a  distinct  series  of  primary  muscular  affections. 
It  is  contended  by  many  that  there  is  essentially  only  one  form  of  primary 
muscular  atrophy,  and  that  the  various  clinical  differences  are  simply  acci- 
dental ;  while,  on  the  other  hand,  it  is  maintained  by  some  that  there  is  a 
fundamental  pathological  difference  between  at  least  a  certain  number  of 
the  different  types  which  are  described.  At  the  present  time  the  weight  of 
opinion  is  with  the  former  hypothesis. 

The  classification  of  the  primary  muscular  atrophies  at  present  adopted, 
even  taking  the  view  that  w^e  have  several  distinct  pathological  forms  to 
deal  w  ith,  is  far  from  satisfactory.  In  oixler  to  present  the  subject  in  its 
fullest  clinical  aspect,  it  is  necessary  to  follow  it.  The  dissimilarities  and 
likenesses  of  the  various  types  c^u  in  this  way  be  made  clearer.  It  is  to 
be  distinctly  understood  that  tliis  classification  is  purely  tentative. 

The  Various  Types  of  Myopaihic  Atrophies, — I.  Pseudo-hypertrophic 
muscular  paralysis.  II.  The  juvenile  form  of  muscular  atrophy  (Erb). 
III.  Tlie  facio-scapulo-humeral  form  (Landouzy-D6j^rine  type).  It  is 
univei'sally  admitted  that  the  above  types  are  purely  primarj*^  muscular 
affections. 

A  type  of  muscular  atropliy  now  commonly  described  as  the  "  peroneal 
typo"  has  l>een  variously  described  by  different  authorities,  a  few  contend- 
ing that  it  is  myelopathic,  otliers  that  it  is  neuropathic,  while  still  others 
rank  it  among  the  myopathies. 

Leyden  and   Mobins  describe  what  is  called   the  "hereditary  type," 
— ^an   apparently  unnecessary  subdivision,  as   heredity  is  common  to  all 
myoimthies. 
812 
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lonal  fornis  of  the  difforeiit  types  are  not  una>mrann»     Cases  in 
differeut  members  uf  the  H*ame  iiiinilj  luive  beeu  J  escribed  where  two  and 
m  three  different  types  have  been  seen, 

PSEUDO-HYPERTROPHIC   MUSCULAR   PARALYSIS, 

Synonymes. — Miiscnilar  psendo-hypertrophy  ;  Lipomatous  niiiseular 
atrophy  ;  Li|x>mat<>^is  liixurians  musnihiriHi  progressiva  (Heller). 

Pseudo-hypertrophie    miis<ndar    jMimlysis    is    a   disease    of    childliof»d. 

<I'aa6)S  of  what  we  now  know  to  l>e  exam}>les  of  this  disease  weix?  deseribwl 

i  early  aa  1830,  and  a  niarkiil  example^  as  it  affeets  families,  was  destTil>ed 

'Meryon  in  1852,     The  first  true  clitiietd  description  was  given  by  Du- 

^liemie.     St>  coinplete  was  this  descriptifjn  that  litde  or  nothing  has  l>eeo 

added  to  the  symptomatology  sinee  that  jK^riod, 

EJtiology* — We  fiave  no  precise?  kntiwlwlge  as  to  what  are  the  essential 
causes  of  this  <tisease.  We  knuw  that  it  Ix^gins  nsually  betvvt*n  the  agei^ 
of  two  and  eight,  and  that  it  is  more  commonly  observed  in  males  than  in 
firoalea 

It  is  probable  that  in  exceptional  cases  signs  of  the  disease  may  l>e 
noticed  even  as  early  as  tlie  fii-st  year,  if  looked  for.  Very  rarely  dfjes  it 
appear  so  kite  as  at  the  age  of  pnberty.  It  is  asserted  that  the  disease 
mils  a  much  milder  con i-se,  and  that  it  is  later  in  making  its  appeamnee, 
in  females  than  in  males. 

In  a  majority  of  the  castas  the  influence  of  heredity  is  appaR^nt,  often 
to  a  very  remarkable  extent,  Meryon  relates  an  instanw  where  eight 
brothers  died  of  the  disease.  In  tljis  ianiily  all  the  danghters  es<:"aptd. 
In  aome  fiunilies,  on  the  other  hand,  the  disease  apjiears  to  affect  only  the 
Again,  nnmerons  family  (%ises  have  been  obs€'rved  where  both 
have  siifferecL  Tlie  morbid  inlieritanee  is  always  througli  the  mitther. 
The  disease  is  transmitted  by  her  without  her  being  affected.  The  malady 
may  be  congenita!  and  not  hoR^ditary. 

Symptoms. — Some  form  of  motor  weakness  is  generally  the  lii^t 
symptom  whicli  attracts  the  pareiits*  attention.  In  nnmlx'i*s  of  cases  the 
first  difficolty  noticixl  was  inability  of  tlie  child  to  climb  stairs  withunt 
pulling  himself  up  by  holding  on  to  the  balusters.  Simnltaneonsly  with  the 
motor  weakness,  or  mure  frtHpiently  some  time  after  its  appearanrx*,  there  16 
oaticed  an  h\q>ertrophy  of  certain  muscular  groups. 

The  etdf-mnscles  undergo  this  change  m<>?*e  fre<^nently  and  to  a  greater 
extent  than  any  other  set  of  nuiscles.  The  mi^sui-ernent  of  the  calves  of 
cliildpen  under  ten  years  often  exceeds  that  of  the  calves  of  well -developed 
adults* 

The  spinati  are  probably  next  to  the  calf-muscles  those  which  are  most 
frequently  found  hypertrophied. 

The  deltoids  are  often  found  in  an  hyiK^rtrojJntxl  condition.  A  few 
cases  have  Imx^u  recorded  where  all  the  mus(!les  of  the  shoulder- joint  were 
bypestrophied. 
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The  bki^ps^  trieeps,  la{i*?simim  dorgij  and  sterno-mastokls  li:u<  .mj 
fijimd  liyi)C'rtroi>hii'il  in  dUleri'iit  eases.  Tlie  tenijxjrals,  th«?  ma-*^<.'t<'r>,  un] 
the  mus<jles  of  the  tongue  have  been  foiiud  to  have  undergone  thv  -in- 

Wkh  the  exception  of  the  {x?ctorals,  all  the  voluntary  mus^l»-s  of  thr 
body  were  found  by  Duehenne  in  one  ca^e  to  be  hypertrophied. 

The  mii&oular  hyjKTtniphy  eventually  diHap[>cars,  and  is  sueceedt^l  h\  m\ 
atr<)|)hio  condition  of  the  mns<^^leti.  This  cliauge  occurs  earlier  in  liie  hyjHr- 
trophied  mii8t*lcB  of  the  upper  extremities  than  lu  those  of  the  lower.  Tbr 
niu8('lcs  of  the  calves  are  usually  the  last  to  undergo  atrophy. 

Tlie  atrophy,  however,  is  fre<iUeotly  the  primary  [lathological  changf. 
This  is  cspeeially  notic?eable  in  the  mus4?les  of  the  trunk  and  upjier  exirvtui- 
ties.  The  pectorals  are  generally  the  first  to  show  signs  of  \Misting^  aiiJ,  w 
a  rnlcj  it  attains  a  gi*eater  degree  in  this  gniup  than  in  any  utiicr. 

Next  in  order  iu  degree  of  wa^sting  arc  the  lutisMiniua  dtirsl,  tb 
trapeziij  the  serratns  naagnus,  (he  extensors  of  the  back,  and  the  musd» 
of  the  thigh.  All  the  vuluutary  nius<*k*H  may  lx?come  atrophied.  A^  a 
rule,  however,  the  small  muscles  of  tiie  hand  escape. 

The  contrast  between  pseuda-hyi>crtn>phic  jtaralysis  and  progiiffl*iw 
muscuhir  atrophy  (myelopathic)  is  usually  very  marked.  In  the  fbnncr 
the  small  muscles  of  the  hand  escape,  while  in  the  latter  the  discmsti  umi&Ut 
begins  iu  these  luu scales. 

The  posture  and  gait  of  jjatients  with  pronounced  pseudo-hype^t^>ph1V 
paralysis  are  verj"  clmracteristic.  When  standing,  the  aUlomen  prqjeeto 
tbrwaixl,  and  the  liolh»w  of  tlie  himljar  vcrtebne  is  gr«itly  exftggeiatcd. 
The  buttocks  are  slightly  thrown  back,  while  the  shoulders  gready  proj^ 
backwanl,  forming  the  s<xx»ndary  comix'nsatory  curve  for  the  lordosis,  A 
plummet  let  fall  from  the  spines  of  the  upper  dorsal  vertebne  wiil  fell 
considerably  behind  the  sacrum.  The  patient  stands  with  the  feet  plant*J 
widely  apart.  If  an  attempt  is  made  to  bring  tlie  feet  together  or  to 
stniighteu  the  trunk,  the  cliild  at  om-e  falls  forward. 

Tlie  cause  of  the  lordosis  is  the  wwikness  of  the  extensors  of  tlie  hip. 
When  the  jiiitient  sits^  his  lonlosis  disappi^urs,  and  in  those  cases  where  be  » 
DO  longer  able  even  to  walk  or  stand,  the  spine  Ixxximes  convex^  fmrn  w«ik- 
ness  of  the  cxteusoi*s  of  the  l>aek. 

The  giiit  in  pscudo-hypertrophic  paralysis  is  of  a  pecidiar  gwan%' 
character.  The  Ixxly  is  tlmnvn  to  the  side  of  the  active  limb,  n7  ^  tu 
bring  tlie  centre  of  gravity  over  ctich  foot.  The  passive  leg  is  tlius  en- 
abled more  easily  to  be  swung  amund.  The  cause  of  this  waddling  g»it** 
the  weakness  nf  the  extcnsi^irs  of  the  hip. 

A  very  characteristic  symptom  of  this  disease,  first  pointed  otit  l»f 
Gowers,  is  the  way  in  which  the  patient  raises  himself  from  the  horieont" 
to  the  vertietd  position.  Owing  to  tlie  weaknt^ss  of  the  extcnson*  of  th* 
knee,  the  patient  has  to  place  his  hands  on  the  lower  part  of  the  thigte**" 
gradually  raise  himself  upward  by  this  assistance.     If  the  degree  of  weak- 
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IS  only  Blight,  ho  may  be  able  by  a  single  effl>rt  t«  stmighteii  his  trunk. 

If  the  WGiikness  h  (^nisidomlile,  lie  has  grddiially  to  mise  his  luiiids  plaa-il 

on  the  thighifi  one  above  the  other  until  they  reach  the  upper  jmrt  of  the 

thigh,  aiid  then  by  a  final  effort  he  a-si^unies  the  erect  position.     Where  tliere 

ts  advauce<l  weakness  of  the  extensors  of  the  knee,  even  with  thin  mameu- 

vre  he  cannot  raise  himself  fi-ora  the  floor.    The  writer  has  had  a  case  under 

observation  where  the  patient  was  unable  to  rais^?  hiiuself  with  his  hand?^, 

but  by  platnug  his  ehin  on  the  etlj^e  of  the  ehair  he  elfeeteil  his  purpose 

tbraugh  the  action  of  the  muscles  of  the  neck.     Cases  of  this  disease  are 

met  with  where  this  characteristic  way  of  rising  from  the  floor  is  not  seen. 

Tlie  extensors  of  tlje  thigh  not  having  suffered^  the  i>atient  is  able  to  rise 

|fiK>m  the  reenmlient  position  iu  the  usual  way. 

When  the  disease  is  advanced,  certain  deformities  set  in,  as  the  result 
of  muscular  <"ontraction.     Iu  the  up|ier  extremities  it  is  common  to  see  the 
lDiee|)S  so  eontmeted  as  to  prevent  the  extension  of  the  arm.     The  knee- 
joints  become  stiff  also  from  contraction  of  the  flexors. 

Contraction  of  the  mus<4es  of  the  calf  is  fre<pient.  This  contraction  is 
80  marked  iu  certain  cases  that  the  [uitieut  is  unable  to  put  his  heels  to  the 
ground. 

Electrioal  Reactions,  etc.— -Even  in  the  early  stages  of  the  disease 
there  is  usually  a  distinct  low^ering  of  the  muscular  irritability  to  both 
faradism  and  galvanism.  In  the  advanced  stages  this  is  still  more  marked. 
Creatly  hyj>ertroiiiut*d  muscles  resjiond  but  feebly  to  both  currents. 

Citst*s  have  liet^n  repnrtt^d  where  little  change  has  iK^en  noticed  in  the 
deetrieal  reactions  through  the  whole  course  of  the  disease.  The  repletion 
of  degeneration  is  never  present. 

The  mechanical  irritability  is  usually  much  decreascfl.  Fibrillary  con- 
tractions do  nut  ♦XH'ur, 

Gerhardt*  describes  a  case  where  there  was  constant    tremor  in   the 
ltrc»mitics. 

The  knee-jerk  usually  disappears  entirely  as  the  disease  advances.  It 
18  common  for  patients  to  complain  of  coldness,  especially  in  the  lower  ex- 
tf^mitie^,  but  usually  measurements  of  temperature  are  negative.  Sensation 
is  always  normal.     There  is  seldrun  any  vesical  or  rectal  failure. 

Complications. — Exceptionally  symptoms  of  mental  w^eaknessare  seen, 
Weslphal  n^ports  a  case  eomjilicatcKl  with  paranoia.  In  many  cases  it  has 
been  noticetl  that  the  patients  have  l?een  late  iu  learning  to  speak.  Diffi- 
culty of  sjx'ct^i  (pseudo-aphasia)  is  also  an  «Mx;asional  defect. 

Epilepsy  and  irrt^ularities  in  the  size  and  shape  of  the  skull  have  been 
deeeribed.  Vigt>uroux  and  I>uss  have  described  a  ease  where  tJiere  were 
also  present  symptoms  uY  Thomsen's  disease. 

Cdses  of  iis<i'udo-hyix'rtrophy  of  muscles  with  optic  neuritis  and  atrophy 
of  the  disk  have  been  noticed. 
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Cardiac  hypertropby  without  valvular  ksion  has  b^n  said  to 
Diabetes  insipidus  has  l>etni  ubs<a"vtHl  in  a  ninnl>t*r  of  casos. 

Pathological  Anatomy. — ^The  pathologitul  ehang*?s  in  the  musoles  in 
pseudo-hypertrupliic  paralysis  ai'e  very  marketl.  We  find  (1)  ehangt^  in 
the  muscular  fibres,  (2)  ehau^^es  in  the  mum-ular  c<)uiie<»tive  tisane,  and  (3) 
changtjs  in  the  araount  of  fiit-dei>utjition  in  tlie  muscles* 

Before  death   the  p8<'ud<vliy[K'rtr<>phie  e<*ndition   has  generally  almost 
entirely  disappearKl,  so  tfiat  it  is  rare  to  find  any  muscle  actually  increased 
in  volume.     The  mus<:les   pi-eseut  a  pale  yellowish  color,   and  are  with 
diffieuUy  distiiiguisliable  from  mass<\s  of  fat.     It  is  only  on  oireful  micro-  J 
sc<jpic  examination  that  we  can  bt^  al)st>huely  i^rtaiu  of  the  presence  of    ■ 
mus^Mdar    fibril.     Tlie    mos^ndar    fibres   present   grt^t   diversity   in    their 
breadth,  some  fibres  being  founti  which  are  extremely  narrow,  while  others  M 
are  seen  to  have  atH>ut  the  nornKil  diameter.     All  degi'ees  of  variation  lie- 
tween  the^^e  two  extremes  are  to  in*  maile  out,  even  in  one  muscle.      Hyj.>er- 
trophitKl  filjrcs  are  ne%"er  seen  post  mortem.     The  smallest  fibres  are  found 
in  tiiose  mtjstly  r^'plar-^nl  l>v  fnt.     Single  muscular  fibres  vaiy  frequently  in 
their  breadilj.     The  transverse  striation  may  be  apparent,  but  it  is  frec^uently 
lost  through  gi-annhir  and  hyaline  changes. 

Increase  in  the  nuclei  of  the  atitH'ttd  muscles  has  l>c€ni  noticed  in  some 
cases.  InciTase  in  the  counet^tive  tissue  is  invariably  found.  The  amount 
of  fat  between  the  mu^^ular  bundles  and  connective-tissue  fibres  varies  con- 
siderably.  Usually  it  is  very  great,  but  oci^asirpually  it  is  only  slight.  lo 
the  former  t^st*,  if  we  examine  a  muscle  which  is  in  an  advanced  stE^je  of 
the  disease,  we  shall  find  uinnerous  lai>j;e  falvcells,  wltile  in  other  muscles, 
only  beginning  to  suffer,  the  fat-cells  will  be  few  in  number. 

NervoHJi  Stf^itcm, — In  all  t!te  trustworthy  iiecent  examinations  of  the 
spinal  txyvd  no  changt*s  of  any  siguifi duux^  liave  Ix-en  found.  The  remaining 
portions  uf  the  central  and  i>eripheml  nervous  system  have  been  likewise 
found  nurmal. 

The  pathological  changes  in  ps^^-ndo-hyiKTtrophic  muscular  paralysis 
may,  then,  be*  summariztHl  as  follows :  1.  Changes  in  the  breadth  and  con- 
tour of  the  uiuscnlar  fibres,  2,  Increase  in  the  intermuscular  connective 
tissue,     3.  Fatty  infiltration  of  the  nuiscles. 

Pathology. — It  follows  from  the  post-mortem  changes  that  pseudo- 
hyj>ertrophic  paralysis  is  essi^ntially  a  muscular  disease, — a  true  myopathic 
atrophy.  Therf!  are  difierences  in  opinion  as  to  how  this  atrophy  of  the 
muscular  filu'cs  is  bmught  about.  Some  contend  that  the  first  change  is  a 
primary  myositis,  and  that  the  increased  connective-tissue  formation  and 
conset|UCut  atro]>hy  of  fil*res  constitute  a  later  manifestation. 

The  well-known  cungeoital  nature  of  the  dist^ase  points,  however,  verv 
strongly  to  its  l)eing  primarily  due  to  the  tx»nnective-tissue  changes.  The 
atrophy  of  the  muscular  fibii^s  is,  according  t*:*  this  view,  the  dii'ect  result 
of  the  inciTase  of  intei'^titial  tiasue.  The  formation  of  fat,  to  which  the 
present  name  of  tlie  disease  (pseudo-hypertrophy)  really  owes  its  origin^  is 
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,  merely  an  evulcnce  of  the  lowered  state  of  vitality  of  the  tissues  cotit^rned, 
}iixi  forms  no  essentia!  part  of  tfjo  di.^i'ase. 

There  is  an  error  in  development,  and  that  error  eonsists  in  a.tendeney 
'to  excessive  growth  of  tlie  mnsenlar  mnoective  tit^f^ne, 

lYhy  the  di.-^iea.se  should  atfert  mainly  the  male  members  of  a  family 
remains  unexplained,  as  do  many  other  phenomena  in  eimnwtion  with 
iuberitanee, 

THE  JUVENILE  TYPE  (»F   PRTHARY   MUSCULAR   ATROPHY. 

This  iy\^f^  of  myopathic  ati-ophy  is  now  commonly  known  as  "  Erl/ a 
juvenile  form."  There  is  some  difference  of  opinion  ai?  to  whether  it 
should  be  dcst^ibed  as  a  distinct  form  or  not.  Gowers^  considers  that  this 
is  not  necessary.  Hitzig'  and  Saelis'  in  two  cxrTllent  pa|»er8  advance 
strong  reasons  for  its  separate  eonsideratifm,  Hitzig  s  reas<jnj<  are  has<xl  on 
pathological  grounds,  while  thi»9e  of  Sachs  are  from  the  (tliirioal  side. 

As  this  form  has  not  as  yet  been  descriljed  in  this  country,  except  by 
the  writer,  I  will  here  give  a  brief  amount  of  a  case  which  forme*!  tire 
subject  of  a  clinical  lecture  deliveret!  by  me  hi  Juue,  18S4:* 

The  patient  at  the  time  the  following  history  was  obtained  was  twenty- 
one  years  of  age.  His  occupation  was  that  of  a  farm-lahorcr,  and  Ins 
eom plaints  were  of  weakness  in  the  Ixick  and  legs  of  threi^  years'  standing. 
He  had  never  suffered  from  any  serious  illuess  previous  to  the  onset 
of  this  weakness.  He  attributed  his  trouble  to  a  !"all  which  he  rertMved 
wx  months  anterior  to  the  above  complaints.  It  was,  however,  afterwards 
Bicertained  that  for  some  time  previous  to  this  he  disliked  going  uiHstarrs,  ■ 
because  he  found  it  both  difficult  and  tin^some.  No  history  of  hereditary 
atrophy. 

In  the  upper  extremities  there  was  a  marked  contrast  between  the  well- 
I  developed  muscles  of  the  forearms  and  the  atrophied  ones  of  the  upper 
anns,  the  circumfei-ence  of  the  thickest  part  of  the  U|r|MT  arms  being  an 
inch  less  than  that  of  the  corresponding  jmrt  of  the  forearms.  vVt  the 
thiekeet  jMirt  of  the  thighs  the  cireumfereuoe  was  an  inch  les.s  than  at  the 
thickest  fMirt  of  the  legs.  In  the  upper  part  of  the  Ixidy  the  following  mus- 
cles %vere  greatly  atrophied  i  the  piHiorals,  csiKtHally  in  their  costo-sternal 
parts,  the  lower  half  of  each  trapezius,  the  rhomboids,  the  latissimi  and 
the  whole  group  of  s|)inal  extensors,  and  tlie  tricepvS  and  the  brarlHuIis 
anticns  of  each  side.     The  biceps  of  i-acli  arm  was  atrophitd  and  contracted. 

The  coraoobraehialis,  the  supra-  and  infm-spiuati,  the  deltoids,  as  well 
as  all  the  forearm  and  baud  muscles,  were  found  well  developrd.  In  the 
lower  limbs  tlie  glutaei  and  iIio-|)8oas  were  in  a  state  of  more  or  less  marked 


*  DUeAse«  of  the  Nervous  System,  Ainer  ed.,  p.  896. 
'  Berlin.  KUn.  Wochenschr.,  1S88,  Nos.  26,  34,  85. 

*  New  York  M*?dicftl  JoiihihI,  December  8  and  15»  1888. 

*  A  ftill  de*cripti on  of  this  ca^e  will  be  found  in  the  Cunada  Lancet  for  Septum b^r, 
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fknown. 

Tlie  prominent  dinieal  features  of  tliis  form  of  atro|ihj 
illnsfnitwl  in  tlie  alnn^e  ra^e^  are:  (1)  The  time  of  life  at  wl 
wliii'h  is  osimlly  bc^fore  the  hileenth  or  twentieth  year.  In  thi 
differs  fiTjm  jK<^Qdo-h\^rtrophy,  which  is  practically  a  coogei 
(2)  The  atrupliy  is  limitctl  to  a  particular  ^roup  of  niiisclea,- 
extremities»  to  the  shimlder  and  ii|»]x*r'arui  muj^-les  princij 
lower  extremities,  to  the  gluteal  aod  thigh  mustJe^.  The  n 
forearm,  of  the  hand,  aod  of  the  legs  remain  normal^  or 
glightly  hypertrophicil.  Hypertrophy  is,  however,  not  the  m 
tosis  may  m-cor.  There  is  an  aijsenc*e  or  a  diminution  of  tl 
This  loss  is  more  marked  when  the  quadrieeps  is  the  S4?a< 
There  are  no  fi hrillary  twitehings.  There  are  only  quantitati 
the  ehi'trical  reaetinns.  The  disease  may  In?  heretlitary, 
>  Clinically,  the  ditfenenoe  between  psendo-hypcrtrophy  anc 
«ile  form  may  Uc  said  to  be  as  follows:  (1)  Pseudo-hypen 
jearlier.  (2)  The  local iziiti on  of  the  atrophy  is  different,  Sui 
Ere  surely  not  sufficient  grounds  for  making  two  distinct  cli 
If  the  results  obtained  by  Hitzig  (op.  i'lL)  prove  to  he  trm 
we  shall,  howevTT,  have  sufficient  reason  to  consider  these 
tinct  muscular  atrophies.  Hitzig,  from  examination  of  the  mi 
uniloubted  eases  of  juvenile  atrophy,  comes  to  the  eonclui 
primary  change  is  an  increase  in  the  muscular  fibres  from  pti 
inflammation.  He  further  maintains  that  there  is  no  hyi)er 
of  the  interstitial  tissue, 

Lijioraatusis  oci-urs,  he  says,  after  the  disappearance  ofl 
tlieir  mutual  compiTSsion,  and  is  never  primary. 
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tije  faoe  gives  rise  to  a  ]>er.iiliar,  and,  it  is  Stiid  by  Landouzy  and  Dej6riiie,  a 
chairacteristic,  f*xpression.     To  it  tliev  ap|ily  tlie  term  "  inyopathie  face/' 

The  orbicularis  oris  is  ootistantly  atit'^t^^'d,  and  in  consefjuenee  tlic  lij)?? 
aro  se|>arattJ,  and  when  thiekcneil,  as  they  often  arc,  we  see  the  "tapir 
aiouth"  of  the  authors  just  quoted. 

There  is  obi jte ration  of  the  Raso-labtal  iiirnnv,  from  atrophy  of  the 
jnrg;amatiei.  The  orbieularis  paljK'brarum  of  bnth  sides,  the  frontalis,  and 
tti^^  buccinators  suffer  also.  The  levatoi^s  oi"  the  angles  of  the  mouth  usiially 
escape. 

^H  The  atropliy  of  the  shoulder  and   upper-arm   musc*les  corresponds  in 

^^  r^^ery  partieular  with  that  fun ud  in  Erb's  juvenile  form,  and  hence  does 
^^  mot  require  any  B[K\^ial  desi'nptiou.  Atrophy  of  the  mnst4es  ot*  tlie  hnvcr 
^H  ejctmnitios  is  also  frequently  present.  In  both  tin-  ujjjK'r  and  the  lower 
^^■^Ktmniries  eontraettires  are  frecpient^  oeeasi<jnally  to  an  extreme  dt^grce. 
^m^  Landonzy  and  D^jerine'  describe  ac  ase  of  mytipatlu'c  atr(^phy  of  thifi 
type  where  tlie  tongue  also  was  aifectfMLl.  The  atrophy  appealed  first  in  the 
ajrtnsand  shoulders,  later  in  the  t«»ngne^  and  still  later  in  the  fa(X». 

Fibrillary  twitehin^s  are  absent.  The  rans(iles  react  to  botli  the  fai'udic 
and  tlie  galvautc  current  in  proportion  usually  to  the  amount  of  atrophy, 
T*fict^  is  no  reaction  of  degeneration.  Landonzy  and  IKjerine  report  an 
*^topsy  on  a  ease  of  this  variety.  The  appearances  were  tho^  of  a 
P^'ifiiary  degenenitiou  of  the  mnseles.  There  w^as  very  slight  increase  in 
^be  amount  of  connective  tissue  and  fat. 
This  type  of  atrophy  is  verv  rare* 
*^ttie  reported  in  America  is  by  Osier,' 


The  only  case  up  to  the  present 


THE   PERONEAL  TYPE. 


tThe  disease  generally  shows  itself  at  an  early  age.     Charcot,  however, 
^^^c;rilx»s  two  easels  in  females  where  the  tirst  symptoms  were  noticed  at  the 
R^f^  of  fonrtotm  and  fifteen.     A  very  exeeptional  ease  is  reported  by  Osier,* 
^^c^ro  the  <lisrast*  niarle  its  appeunmee  at  the  age  of  forty-seven,     Ac<'ord- 
-  ^^  to  Charcot,  the  following  is  the  course  of  the  atrophy.     It  shows  itself 
'  **^t  in  ibe  peripheral  muscles  of  the  lower  extremities,  usually  in  tlie  ex- 
''^Rors  of  the  great  toe»  and  afterwards  in  the  tximmon  extcns^Jr  of  the  toe 
'^^l  pen>neal  gi*oup.     The  above  is  the  order  usually  noticf*d  by  the  parents 
*^  the  child,  lait  it  is  not  unlikely  that  the  small  muscles  of  t lie  foot  are  the 
^^  to  nndergo  degeneration.     The  calf  muscles  an:-  later  in  being  involved, 
*^^  miisch^s  of  the  thfgh  suffer  still  later,  and  the  first  of  these  to  exhibit 
*S^s  of  atrophy  is  usually  the  vastus  internus.     The  adduetors  generally 
ipe.     From  two  to  five  yeai's  after  the  b^inning  of  the  atrophy  in  the 


»  R#Tue  de  MMecine,  1RS6,  p.  T004. 

•American  Journal  i*f  the  Mcslical  Science*,  Sfiptemlier,  1889. 

•On  Heredity  in  Proqrfes*ive  Musculur  Atrophy,  as  niustrat^jd  in  the  Farr  Family 
"  "Vermont.  Archives  of  Medicine,  1880. 
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feci  and  legs,  the  Immk  show  si^i^tis  of  a  simlhir  dogcnoration.  Tl 
mu^'les  to  be  atlectcxl  are  tliosc  of  the  tlienar  and  hypothcnar  eminent 
the  int^rossci.  After  the  intrmstc  must^les  of  the  liand^  the  extensors  of 
the  foiTarm  suffer.  The  pmnators  and  supinators  are  affented  later,  h 
Charcot  ami  Marie*.s^  casey^,  five  in  nurober,  tlie  supinator  longiri*  ewupcd, 
and  nlm  the  rniis<.*Ies  of  the  npper  arm,  sfioiilders,  neck,  body,  and  fiire, 

J,  Hofl'maii '  refiorts  a  case  where  the  extension  njjward  of  the  atmphj 
was  mueh  i^reater  tlian  in  any  ea.^s  heretofore  reiK>rted.  The  pronatw* 
and  supinators*  were  atropliie,  as  well  as  the  muscles  of  tlie  shoulder,  A 
second  case  by  the  same  author  showed  traces  of  atrophy  in  the  muac'les  of 
the  shoulder  and  tlie  fa<?e.  It  follows  from  these  observati*>ns  that,  as  in 
Ordinary  myopatliit^s,  the  entire  voluntary  miiseuJar  system  naay  bea»ii»e  in 
some  eases  eventually  involved, 

Hyi>ertro]>hy  lias  never  Ix^en  observed. 

The  atrophy  and  consequent  muscular  weakness  progre^  together. 

Fil>rillary  contractions  are  cf)nimon,  especially  in  the  muscles  of  tk 
hand,  but  ai-e  never  so  marked  as  in  the  ordinary  form  of  nausicular  atropliy 
of  sjiiual  orij^in. 

The  id iu-m oscular  contraction  to  |x»reussion  is  diminished  e\*en  in  ma«ki 
which  do  not  present  any  atroj>hy  or  weakness, 

A  very  uotttY^able  feature  in  nearly  all  the  cases  of  this  type  hithiflw 
desc^rilxJ  is  the  piTsence  of  the  reaction  of  degeneration*  Charti»t  nod 
Marie,  Ornierod,^  Schultze,*  Miiller,*  T(x>th,®  and  Sachs/  all  report  vam 
where  there  was  the  lY^etfou  of  dcLrenenition.  Shooting  [lain^*  inlhcir^ 
of  the  affectcil  niuscles  have  Ixx^n  « observed  in  a  few  case^.  Cramps  of  tU 
musc*les  of  the  thighs  are  doscnlxMl  by  Charcot  and  Marie.  Awealheiii 
and  hypera^sthesia  are  also  exceptional  symptoms. 

A  remarkable  scrici?  of  caises  affetling  many  members  of  a  tkmiiy  i* 
described  by  Herri ngham.*  In  all  these  ciases  the  affection  was  ia  ite 
daughter's  sons.  In  the  first  case  of  tins  series,  wriiieh  is  the  only  one  t«lh 
desi'riijcil,  tlie  atrophy  fii-st  showeil  itst^f  in  the  jK?roneals,  and  hitCT  afltdrtl 
Uie  thenar  and  hypothenar  eminences  and  the  interossei.  The  nikiiuti  »'f 
degeneration,  which  was  absent  at  first,  made  its  appearance  hiter,  botliii 
the  muscles  of  the  arms  and  in  those  of  the  legs.  Fibrillaiy  tn^jors  ven 
present  in  tlie  alitrted  muscles  and  ii]  a  number  of  those  appircntJy  bcalttf* 

As  already  mentioned,  there  is  a  difference  of  opinion  as  to  the  natiim 
of  this  form  of  raust^ular  atrophy.  Sachs  and  IIotFrnan  lo<ik  u{khi  itisJi* 
to  spinal  clianges.     The  former  tronsiders  it  due  to  degenemtive  change  '" 


*  Ri'vu«  de  Medpcine,  siijdme  ann^,  p.  97. 

^  Archiv  far  Psych  intrie  und  N erven kmnkheiteti|  Buid  %%,  S.  685. 
'  BrniD^  \'ol.  vii.  p.  1534. 

*  Ueborden  rnit  Hyp*?rtr«ipbi©  verbutidcnen  progressiven  MuBkclfchwuod,  ntc-t  t^ 

*  Zur  EinU'itiint^  in  die  Elektrothenipie,  Wiesbaden ^  1886. 

*  Brain,  July,  18^7. 

^  New  York  MwJicAl  Jouriuilt  December  15^  IS88. 

*  BmiOj  vol.  xL  p.  2iM}, 
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Ibe  ganglion-eells  of  the  limilmr  cord.  IToffnian,  of  embnTjlo^ical  grounds, 
is  inclined  to  think  that  tlieso  clianges  are  of  a  molecular  cliaracter,  and 
tbskt  tliey  lead  to  secondary  diaiiges  in  the  nerves,  beginuing  first  in  the 
peripheral  parts.  For  it  he  propc^aes  the  name  progressive  neurotic  mus- 
cular atrophy.  Tooth  and  8c^huhze  are  o£  the  opinitm  that  the  disease  ia 
cwie  of  nerve-degeneration.  The  only  autopsies  published^ three  in  num- 
l>er — showed  extensive  nerve-degeneration,  cs|>ecially  in  the  nio8t  periplieral 
part;$,  togetlier  M'ith  an  ascending  degeneration  wliich  involved  the  cuhjmnij 
of  GolL 

Tliose  who  consider  it  to  be  of  primary  myopathic  origin  are  in  the 
tDiniirity. 

It  j!§  highly  probable  that  we  may  have  a  per<:»neal  type  of  muacular 
atix>pliy  due  to  spinal,  neural,  or  muscular  changes. 

THE  EKKEDXTiUiy    FORM   OF   PROGRESSIVE   MUSCULAR   ATROPHY 
(LEYDEN-MOBIUS  TYPE). 

Ivpyden  and  Mobius  descrilx*,  under  the  head  of  hei*editary  progressive 
ittUi^iilar  atropliy,  what  they  consider  a  distinct  clinical  variety.  It  is 
'^'lurai'teri^ecl,  they  say,  l>eBide8  Iwing  always  hereditary,  by  lieginning 
UBually  in  the  muscles  of  the  lower  extremities  and  the  l>ack  and  eventually 
lU  vadiiig  the  rausrles  of  the  upper  cxti'emities.  Tlic  atrc*j>hy  is  a^sociatttl 
^ith  ljypertru]jhv  *>f  the  tiilf,  aud,  it  may  be,  other  mu.scular  grou|is, 

Harrington'  di'scribes  fifteen  oases  occurring  throughout  a  period  of 
**»X?  humlrt^tl  and  fitly  yairs  in  one  family.  In  a] I  the  atrophy  was  conHned 
^^  the  miisc^k^  below  tiie  knees  and  eUxiWS,  and  made  it^  appearance  before 
^o  twentieth  yc'ar. 

Saelis  and  others  consider  that  there  is  no  sufficient  reason  for  the  crea- 
^'On  of  a  distinct  tyjx'  on  the  points  laid  down  Ijv  Ijcyden  and  Moliius. 

As  heretbty  plays  an  important  rok  in  pseudo- muscular  hypertrophy 
^^d  also  in  ErlVs  juvenile  form  and  the  peroneal  type,  it  follows  that  no 
^ypc«an  be  built  on  this  mere  fact;  and  as  to  the  parts  af[ccte<l,  we  find 
^ndoubtetl  examples  of  the  other  varieties  commencing  in  tlic  muscles  of 
*^f  \iei*k  and  It^.  Harriugttm's  easc^  are,  no  doubt,  examples  of  the  i>ero- 
>»fml  type, 

PIAGNOSIS   OP   MYOPATHIC   ATROPHY. 

As  muscular  atmphy  occurs  from  cerebral,  spinal,  and  neural  changes, 
i  well  as  from  primary  disc^asc  of  the  muscles,  it  is  important  to  examine 
Ifrito  the  (pjestion  whettier  it  is  |>osssibIe  to  say  in  any  given  case  what  Ibrm 
<>f  atrophy  we  have  to  dml  with* 

1,  The  Dhtindlon  between  Primm^  Myopaihy  and  Airophy  from  Dhi- 
rrfj«r  of  the  Brain. — It  is  alleged  by  some  physicians  that  no  pronouuced 
tnosctilar  atrophy  ever  resultj*  from  purely  cxirebral  lesions.     It  is  certainly 

'  Amertdin  Jouniiii  of  Insanity,  quoted  in  Jahresber-  f.  ges.  Med.^  XXII.  Jnhrgang, 
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a  very  rare  condition^  if  we  excliide  the  di^lit  dt^j^rt^^^i  of  \\:i-ii 
uaUimlly  i-eBult  from  thu  disuse  of  paraly/.wl  part?*.  The  v«tv  . 
even  of  a  trophic  iufliieiu*  exertyed  by  the  brain  in  denied  by  some. 

Quincke'  rcf>ortH  the  case  of  a  boy,  ^t^l  fourt<H'n,  who  wad  ftiidikn'R 
takea  ill  with  ivpcatctl  tit'iiiors  in  the  left  arm  and  hand.  Atler  mmiCmt 
craraps  of  tlie  left  leg  were  noticed,  and  after  a  paiticularly  violeut  ctiuvul- 
sion  of  tlie  left  extivniities  paralysis  followed. 

Rceovery  of  the  leg  was  rapid,  wliile  the  arm  recovered  sluwlv  afui 
iuconiplctely  and  jirt^sented  couHidenible  tratx»8  of  atrophy,  Ilept^ud  onh 
Viilaive  attacks  fiillowt^l,  and  alxjiit  two  months  afler  the  onwt  the  cliild 
died.  The  atrophy  had  in  the  mean  time  incix^a-nd  in  the  left  ami  and 
hand,  and  there  wcj-e  distinct  traei^j*  in  the  left  lower  extremity.  BetW 
death  the  jyaralyzcd  parts  had  almost  tHimpletely  regained  their  pow^.  At 
no  time  was  tliere  a  trace  of  conti*aetnre. 

On  section,  a  glioma  was  found  in  the  right  motor  area.  Ther^wvno 
pressure  exerted  by  it  on  the  internal  t-apsnte  or  the  laiTge  ganglk  Tbf 
spinal  coifl  was  carefnlly  examintHl  from  the  level  of  the  exit  of  tliesevpntfi 
cervical  Der%^es  upward,  but  no  change  whatever  could  be  detected  in  tbf 
gangliou-celk  of  the  anterior  horns.  The  anterior  and  lateral  pymmiilil 
columns  i>res4jnted  no  traces  of  dcgeneratioa. 

Two  other  cases  of  a  similar  nature  ait*  reportcnj  by  Quincke,  wkpff 
paralysis  of  the  extremities  was  attendrtl  by  marked  atmphy,  coininjj  ♦.•« 
aljout  four  weeks  after  the  loss  of  power.  He  I'efern  U>  two  additit»»il 
cases,,  one  reporttni  by  Burre^i^  and  tlie  otiicr  by  Gliky,*  where  warW 
atrophy  was  iijiind  in  wrebml  tumors, 

A  careful  examination  of  the  cases  referred  to  leaves,  I  tliitik,  litifc 
room  to  doubt  that  wc  may  have  a  mu.sc!idar  atro|)hy  due  to  oen *b ml  citffa 
solely.  In  all  the  aiscs  rcport<xI  a  tumor  was  found  impH<uting  tliC  mM 
area  or  its  immediate  neighborhood  posteriorly. 

The  diagnosis  between  such  a  condition  and  primary  mustMihir  ati-oph^ 
cannot  present  any  diffitnilty. 

2.  We  now  come  to  a  moix;  important  point, — that  is,  tlie  dtagi»<*^* 
Ijctween  a  muscular  atrophy  due  to  primary  diseast*  of  tlic  mnsck^  aod  «<k^ 
due  to  degt*ucratiou  of  I  lie  g^anglion-cTlls  of  the  anterior  honi$,  ar  ^ 
DiarpiosU  betwrcn  Myopatkh^  mid  Myehpuihw  Mn^tcular  Atropkxf, 

The  typical  form  of  myelopathic  atrophy  is  the  diseuse  corarootth 
known  as  progressive  muscular  atrophy  (llie  Aran-Ducheitne  or  \hx^ 
type)*  This  disease  nearly  always  l)egins  in  the  small  nnis<*l«^  of  ik* 
hand ;  it  is  fur  this  rcastm  etiUe*!  the  thenar  type.  The  tuat*9  of  aiy*'^ 
pathic  atrophy  which  begin  elsewhere  than  in  the  mnsclt*^  of  the  haml  ^ 
very  few  in  number.  Myopathies  usually  begin  in  the  mUBefce  af  w^ 
shoulder  J  face,  or  back. 

'  Deut*elies  Archiv  t  Klin.  Med.,  voL  xHi,  p.  492. 

'  D«uUcti«s  Aitihiv  t  Klin,  Med  ,  Baud  xvi.  S.  4^. 
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In  the  vast  majority  of  myel(>|^xithk's  the  dejrenoratfon   invoK'C's  the 

vrltite  matter  of  the  eord  as  well   a-s   the  anterior  hunis,     A:^  a  result  of' 

tlii:^  exteasioD,  we  have  i>are8i8  out  of  profjoition  to  the  muscular  wasting > 

aii€J    hyiiertoivus  adcletl  to  the  syniptoniA  of  the  atniphy.     Tfiese  svmjvtorus 

fl.r^e     never  ol>served  iu  true  uiyi>puthij?s.     Frequently  also  in  myehijjathies 

l»c»it]ar  symptoms  make  thei r  app*amnee,  from  the  extension  of  the  degt^n-** 

^^native  pnK'ess  to  the  metlnlla.  I 

Tnie  nmdopithie  atrophy  is  atteiifled  by  the  reaetion  of  degenemtiou. 

Xi:m    myopathie  atrophy  it  is  exceptional  to  find  any  elec^trieal  change  other 

1:1^21.11  a  ilimiaished  response  to  b<*t!i  forms  of  eurrent*     Further,  iu  mvelo- 

fi^ttjie  atrophy  lihrillary  twtt^-liings  are  invariably  piTHt*nt,  not  only  in  the 

«.ti*tjphjed  mu^-les,  but  aho  in  many  that  do  not  as  yet  slmw  any  wasting 

^wrlisitever. 

Pain  in  the  neighliorhood  of  the  joints  in  tlie  affwtiHl  limbs  is  fre- 
€jnenlly  eomplained  ui*  in  spinal  atrophy.  In  my  experienee  it  is  exeep- 
tioiial  to  hear  of  any  sueh  eomplaint  in  primary  mns«^nlar  atrophy. 

Tniphie  changes  are  fi*equent  in  myelopathies.  They  do  not  oeciir  in 
tiiyopitliies. 

la  both  fomis  the  degtMieration  is  essentially  progiTssive,  bnt  the 
*l<>Mijwaitl  progress  is  mut'h  slower  in  the  niyo[withie  than  iu  the  nn'elo-' 
paithie  variety, 

Hy|><*rtro]>liy  of  eeiiain  muscles  is  the  rule  in  myopathies.  It  has 
**over  l)een  describes  1  in  myehn>athies. 

Myopathie  atnijvhies  Ix^in  t*arly  in  life,  in  the  vast  majority  of  cuses 
*H?fore  the  tenth  year,  while  myelopathies  nearly  always  begin  after  the 
*->%-cntieth  year. 

Heffxlity  is  a  marked  ft^iiture  in  myopathie-Sj  bnt  not  in  niyelojmthies. 
3.  Th^  Dififpifk^iH  htiiffen  3IifOjMtlhk*  atid  Nearopathic  A(rfjjJii*\'<. — The 
^nly  form  of  muscular  atrophy  (the  peroneal  type  exeluded)  due  to  changes 
>tl  the  nerves  that  rnay  l>e  mistaken  for  myopathie  atrophy  is  that  which 
^•^ults  from  certain  cjist^  of  chronic  ranltiple  neuritis.  The  mode  of  onset 
^tid  eijurse  of  an  acute  or  suljacute  nndtiple  neuritis  is  so  characteristic  that 
there  is  no  danger  of  its  Inking  confonndctl  with  the  diseiisi*  under  eon- 
Htderation.  In  ehronie  multiple  neuritis,  however,  there  may  l>e  a  time 
\vlieu  the  rescmblantx*  is  marked  ;  hut  this  resemblance  cfumot  be  for  any 
li^tigth  of  time  8<i  elo»e  as  to  make  the  diagnosis  really  diilieult.  An  in* 
ciuiry  into  the  causes  of  a  given  ease  of  ehronie  multiple  neuritis  will 
tif^rlv  always  elicit  a  history  of  akurholisra  or  a  lamily  histxrry  (»f  tuliercn- 
losid.  Chronic  multiple  neuritis  is  never  hereditary,  Clinicidly  it  is  ehar- 
tcteri/W  usual Iv  by  pa ndy sis  out  of  |>roiM)rtion  to  the  atrophy,  and  theiT 
'may  be  distinct  sym[>toms  of  ataxia.  Usually  there  aix'  n»arkix]  symptoms 
of  aensory  irritation.  It  is  in  tliose  casea  where  the  paresis  is  slight  as 
ecjm|niiHxl  with  atrophy,  and  wben^  as  nuw  and  then  ha|j|K'ns,  there  is  no 
distinct  involvement  of  the  sensory  fibres,  that  the  diagnosis  becomes  at  all 
difBeult. 
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When,  as  s*>raetiraej^  lmp{>enri,  dt^»nerative  atrophy  of  the  nervee 
ill  addition  to  and  consef|uent  on  a  true  myupatlii^  muscular  atrophy,  it  nil] 
in  many  iiises  be  difficult  or  imiiossible  to  apportion  to  each  fiictor  its  dm 
Bharc'  ill  the  causation  of  the  wasting. 

In  til  is  connection  it  will  lie  ai>j*ropriate  to  direct  attention  to  a  formaf_ 
degenerative  myusitis  iif  a  subaeute  or  chronic  eharaeter  recently 
by  Senator,* 

Here  there  is  marked  atmphy,  with  paresis,  but  there  arp  oo 
symptoms  ext^^pt  greiit  tenderness  on  pressing  the  muscles.  This  sympt^im, 
together  witli  tlie  clinit'al  course  of  the  disease,  will  be  sufficient  to  nmke 
the  diagnosis  clear. 

TUK  PROGNOSLS    IN   THE   DIFFERENT  TYPES   OF    MYOPATHIC 

ATKUPHY. 

The  pmgnosia  in  all  forms  of  my<)pathic  must'ular  atrophy  is  veiy  un- 
favtirahlc\  It  is  most  so  in  t[ie  fjeendo-liyj^ertrophic  fomi.  If  the  \mimt 
should  attain  his  twentieth  year  before  the  disease  is  v^ery  prououmW^  llKfe 
is  even  then  only  a  sliglu  iiopo  that  it  may  not  advance,  Gowers  say»tbu 
after  t!ie  jKJWcr  of  standing  is  lost  the  patient  will  not  likely  live  more  tban 
seven  years. 

In  tlie  (*ther  varieties  long  jx^riods  of  arrest  of  tlie  degenerative  proor» 
are  more  etmimon,  and  in  a  considerable  proportion  the  patient  may  attain 
to  an  ailvaneed  age, 

THE   TREATMENT  OF   PRIMARY    MLSCULAR  ATROPHIES. 
In  all  the  forms  of  myopathic  atrophies  sufiLt'S-^ful  treatment  i8  mit  of 
tlie  tjuestion.     We  have  no  |Mjsitive  knowledge  that  any  drug  exerts  a  l«?ne^ 
ficial  influence.     Ai*senic  and  phosphonis  are  recomniend<xl,  hot  in  a  J**' 
ease  nmning  s<j  prok>ng(Nl  arid  various  a  course  it  is  «?osy  to  be  mislod  ji^  *^* 
tlie  action  of  such  agents.     Both  Duchenne  and  Erb  rep(jrt  eases  of  arf*^ 
following  the  employment  of  electricity.      Massage  is  recoinmerHW  f*^ 
patients  who  are  n<i  lunger  able  to  walk.     In  families  with  a  }^y  ^         tl»>** 
tt>  atrophy  it  is  important  that  sufficient  exei^cise  be  taken.     E.\<  ^ 

cise  should  be  carefully  avoided.     It  is  questionable  whether  the  im 
B|)liutg  or  plaster  bandies  does  not  do  more  harm  than  good. 


FACIAL    HEMIATROPHY. 

Facial  hemiatmphy  is  cliaraeteri^etl  by  wasting  of  one  side  of  tim  1 
The  disease  was  first  accurately  described  by  Romlx*rg  in  1So5»j 
cases  of  it  had  been  reimrt<xl  many  years  previous. 

Causes. — The  disease  is  one  of  childhood,  usually  b^oning  from  < 
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fiftl^  ki  the  twelftli  year.     It  is  very  mre  tor  it  to  bet^iii  in  adult  life     It 

»«     not  hereditary.     As  a  rule,  nu  exciting  cuiKse  tan  Ix*  made  out.     In  a 

mtiain  proportiun  of  c^ses,  however,  au  appai-ent  exciting  cause  may  be 

^*"5a.<z«ible,     A  case  is  rei^urded  where  it  followed  a  hluw  on  the  orbit.     The 

^^"SMjSMi  repjfted  IxJow  ai*i)arentiy  Ibllowed  a  fj*ost-ljite.    In  Romberg *.s  fhmf>iis 

c*«»js<j  fiieiid  erysi|M.la,s  followc*d  by  nenndgie  pains  inimtiliattly  j)^^^*^^!  the 

^^r^)phy.     A  few  eases  are  on  recortl  where  it  set  in  after  some  one  of  the 

^>^y  1 1  te  in  feet  i  o  us  d  i  ?^*ases. 

SymptomB.— (iradiml  wasting  of  one  side  of  the  face  is  usually  the 
"  ""^sst  symptom  observable.  It  is  not  iiiieominon,  liowever,  to  obtain  a  liis- 
^^-*i*v  of  the  wastwi  side  IkAiv^  at  fi]*st  taken  for  the  normal  one,  while  the 
*^<L*^lthy  side  was  supposed  to  be  hy|K^rtrophieil.  The  wasting  may  begin 
*  ■*  all  ])arts  at  about  the  same  time,  while  in  other  eases  it  may  Ix^in  in  one 
V:»ai.rtieuhir  pait,  generally  on  the  cheek.  It  gmdually  extends,  and  usually 
**^  Vulves  the  entire  lateral  half  of  the  faee. 

The  atrophy  affects  all  the  tissues, — skin,  subeutanctins  tissue^  muscle, 
^■**^<l  Ixme.  The  luiiry  drop  out,  and,  if  there  1>e  any  Icfl,  they  are  thinner 
^iid  h*ss  pignientwl  than  thosc^  of  the  healthy  side. 

The  following  ease,  which  has  ivcently  been  under  the  ivriter's  obscrva- 
^*^Dn,  may  be  taken  as  a  fairly  typical  one  of  facial  hemiatrophy  : 

A  boy,  aged  fourteen,  was  nuticiHl  about  two  years  ago  to  have  the  two 
^•des  of  tlie  face  nnctjually  dcvelo|Md.  This  asymmetry  was  considerwl  by 
^Vie  jmrents  to  be  owing  to  swelling  of  the  right  side  of  the  face.     After 

I^c^me  time  they  eonsiiltinl  a  pbysi<'ian,  who  informeil  them  that  the  differ- 
^^tiee  WHS  owing  to  wasting  of  the  lei^  side  anti  nt>t  to  swelling  of  the  right 
^We^     Eighteen   months  previous  to   the  diHeix-ncc  being  noticed  he  was 
^^verely  frost-bitten  in  the  left  t:he<:»k  and  car.     Xo  lustury  of  hcr^.'dity. 
The   striking   dilferem-c    Lietwccn    the   two   sides  of   the   iiuTi   is   very 
itiaclctpiately  i-eprt^^nteil  by  the  cut  on  the  following  page.     The  atrophy ^ 
if.  will  Ik*  notitnxl,  affwis  only  those  portions  of  the  face  which  are  irniervated 
l*y  the  two  lower  divisions  of  the  lifth.    The  skin,  the  sulxnitaneous  tissues, 
tlie  miisrlt*,  and  the  bones  are  all  atrophictl.     The  mnsi-h^  have,  Ijowever, 
iMjflTered  less  than  any  of  the  other  tissues.     The  skin  is  not  only  thinner 
On  the  wastid  side,  but  it  alstj  has  a  paler  hue.     The  liaii^  are  liner  and 
Bmoi»ther  than  those  on  tlie  corres{Kmiling  jiiirls  of  the  ojijiosite  side.     The 
lower  jaw  is  not  only  thinner,  but  also  sliorter.     The  teeth  ai»|>ear  to  lx» 
ccjnally  well  developetl  on  the  two   sides.      It  is  diihcnlt  to  estimate  the 
degree  of  pure  mus^nilar  wasting.     It  is  (X'rtainly  not  vi^ry  niarketl.     The 
uiuscjes  act  to  voluntary  imjiulses  as  well  on  one  side  as  on  tlie  other. 

The  following  is  tlie  result  of  repeated  ele<^trieal  examinations.  The 
faradie  irritability  oC  the  facial  nerve  is  normal,  iM-iug  fully  equal  Ui  that 
i>f  the  right.  The  response  to  famdization  of  the  mus<des  of  the  left  side 
is  as  well  markcs^I  as  it  is  on  the  right  (mirma!  side).  The  rf^pouse  to 
plvanization  of  the  lefl  facial  nerve  is  not  ditfcrent  from  that  of  the  nerve 
ou  Utc  right  side.     The  muscles  of  the  left  side  show,  however,  a  readier 
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response  to  galvanization  timn  cir*  those  of  the  right     Contraction  is 
tained  on  the  left  from  one  and  a  half  mill(am{>eres,  while  it  takes  t'l:-^'; 


§^ 


Left  t»citl  beiniftlrophy. 

milllarap^res  to  bring  out  a  similar  coDtraetion  on  the  right.     There 
change  in  the  normal  limnuhi ;  tiie  K.S.Z,  <  A.O.Z*  and  A,S,Z*     There 

nerv 


no 
in 


no 


tnereii.^c  in  the  niechuiiiiiil  irritabilitv  of  the  nmsrles  or  facial 


on 


the  left  side. 

Owing  to  atrophy  of  tlie  turirinatetl  bones  and  the  nasal  cartilage  on  the 
left  side,  tlie  left  nrjstril  is  wider  than  the  righL  There  is  distinct  atrophv 
of  the  left  half  of  the  tongue,  more  marked  towards  its  anterior  part. 
The  arc*hes  of  the  palate  are  normally  and  eqnally  developed.  There  is  no 
deviation  of  the  nvola. 

There  h  no  atteetion  of  any  of  the  f!^>eeial  senses.  He  sees,  heafB, 
smells,  and  tastes  as  well  on  the  left  side  as  he  does  on  the  right  There  is 
no  distnrhance  of  either  superficial  or  deep  stnsation  on  the  atrophic  side. 
Repeated  measurements  with  a  surface  thermcmicter  and  a  ditferential 
calorimeter  have  failed  to  show  any  difference  in  the  tenijjerature  of  the 
two  sides  f^f  the  face. 

There  is  no  difference  in  the  size  of  the  ghtbes  of  the  eyes.  Neither  Is 
there  any  retraction  or  other  change  noticeable.     The  left  dihk  is  normaL 
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The  siX'retioD  of  saliva  and  of  ttnirs  is  not  lessoned  on  the  left  side.  There 
ifi  no  atniphy  to  be  detet-ted  elsewhere. 

Couree.^ — Facial  hemiatrophy  progresses  usually  until  it  has  attained  a 
Km!?*idenible  degree,  and  then  reniaind  stationary  for  tlie  reoiaindert*f  the 
{mtietit's  lite.  It  does  not  tnterfej^'  with  the  general  liealtlu  The  term 
"pn.>grL«sive,"  whieh  is  sometimes  used  to  designate  it,  is,  therefore,  not 
fltrietly  eorrt^t. 

Pathology. — Many  thi^jries  have  been  fmm  time  to  time  advanewl  as 
to  the  nature  of  facial  hetniatrophy,  S4nuv  eonteuiling  tliat  it  i.^  dur  to 
disease  of  the  symimthetic,  others  looking  iij.K)n  it  as  an  atfeetion  <tf  the 
fifth  ner\'e.  A  few  have  soujL^lit  to  exijlaiu  its  origin  on  tlie  hypnthesis 
>f  a u  i uereased  and  s n  I jsef j n ei tt  ly  eoi i traett^l  i  1 1 ter-st i  t iul  t i ss ue. 

The  only  full  and  satisiat^tory  post-mortem  examination  ever  performed 
a  a  <iL^*  of  faeial  hemiatrophy  is  that  rejwjrted'  by  Mcnth-h  i>f  Berlin, 
^he  patient  was  a  woman  w  ho  at  the  time  €»f  lier  death  w  as  iifty-one  yeai-s 
f  1^.  The  atrophy  set  in  a  short  time  atler  an  attaek  of  faeial  erysipelas 
1  the  twenty-fit\b  yeixr.  The  wasting  involvt^l  the  entire  facx',  t!ie  anterior 
lart  of  the  letl  half  of  tlie  tongue^  and  the  niuseles  innervattd  by  the  left 
tiusculo-spinal  nerve. 

!Tlie  following  were  the  clianges  found  after  death,  whieh  was  eansed  by 
hthisis.  Proliferating  interstitial  neuritis  atfceted  the  entirt*  left  tilUi  from 
ts  origin  to  its  terminations.  Tlie  ebanges  weix*  more  advanced  in  the 
lieeond  division  than  in  the  other  branches  of  the  nerve.  A  very  marked 
Uflerenee  was  found  also  iMiwt^ni  the  riglit  and  left  di^rnding  nMils  of  the 
5fth>  that  on  the  letl  side  having  undergone  almost  complete  degeneration. 
A  similar  ehange  was  found  in  the  substantia  ferrnginea,  the  nneleus  of 
the  tjo-^-alle*!  trophic  root  of  the  fifth  nerve. 

The  e\aminati(*n  in  this  ease  proves  c<jnelusi%'ely  that  in  at  leiist  certain 
rasr*  of  facial  hemiatrophy  we  have  to  do  with  a  neuritis  of  the  fifth  nerve, 
A\1iether  thes<»  changes  are  the  fundamental  lesions  in  all  such  fuses  remains 
lie  determineil* 

Treatment. — Xo  easi^  have  been  report ikI  where  treatment  has  been 
any  benefit.  Onee  the  atrophy  Is  established,  lie  its  origin  nuclear  or 
jpbet^r  it  18  useleae  to  expect  any  beneficial  resnlt  from  eleetrieity. 
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By  E.  C.  SEGUIN,  M.D. 


I 


HEADAriiE  h  a  sviriptom  of  such  frequency,  and  one  that  precedes  an<l 
acL'OQi|)aTiir«  so  many  disea.^'s,  that  to  tix^at  uf  it  fully  would  reqiiiix*  niueh 
sjjai'e  and  a  critical  i*eview  of  the  symptoms  of  mauy  of  the  maladies  of  ■ 
child  fininJ, 

In  some  cases  of  non-febrile  tli.sease,  headache  stands  out  as  the  chief, 
or  in  some  cases  as  the  only,  symptom  ;  and  our  study  of  it  will  lie  limited 
to  this  (category. 

The  meaning  of  the  symptom  litwlache  ha.s  Ix'cn  the  subject  of  many 
too  a  pmrri  ess^iys.  Often  it  is  judged  by  its  la(^tion,  by  its  nature,  by 
Its  coineidena?  with  external  a[»pearan<TS  of  the  face  and  lirad,  and  with 
too  little  iv»;:ai'd  to  the  patient  8  general  eondition.  We  believe  that  the 
attempt  to  jndge  of  the  signifieanec  of  headache  by  its  location — frontal, 
vertical,  or  cJccipital — is  at  the  present  time  a  vain  one.  Wc  arc  absolntely 
Mithont  knowledge  of  the  conditions  which  lead  to  the  loealization  of  the 
pain. 

Another  theoretical  view%  based  on  external  appearances,  is  that  head*  ■ 
ache,  when  it  is  the  eliief  syinplt>ni,  may  l)c  due  to  iiypenenn'a  or  anaemia 
of  the  bi^in.     Tliis,  alst*,  we   l>t*lieve  to  be  a  siijKn'ticial  untl   mish^ding 
view,  because  tliere  is  im  known  or  necessary  relation  between  the  state  of  I 
tlie  intracranial  eiffnilation  and  of  that  of  the  fai-c  and  head.     For  example. 
Day  makts  the  statement*  that  noschletMl  in  seihHil-eliildren  is  an  evidenec  ^ 
of  hyperemia,     N(vw,  it  is  well  known  that  noselileed  in  children  may  ■ 
represent  local  nasiil  lesionSj  general  anaemia,  or  passive  congestion  de|K»ud- 
cut  njion  mitral  in  sufficiency.     In  eases  of  the  s^j-called  angeiosjiastic  form  ■ 
of  migraine,  the  iwdltd  imo.  is,  we  think*  rather  a  eoiu'tmiitant  than  a  genetic  | 
state  :  the  cause  of  the  headache  produces  external  ana?mia,  yet  the  essen- 
tial (*aosal  condition  may  have  nothing  whatever  to  do  with  the  ciivulation  : 
it  is  far  dci'jx^r  and  more  ohs<-nre, 

Tliese  considemtions  lead  us  to  think  that  classifications  of  headachesJ 
liastnl  on  their  locafion,  atid  on  the  apparent  state  of  the  bliKxl-supply  to 
the  hea«l,  are  of  no  pnietitnl  valne.     The  time  may  come  when  the  locationJ 
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ill  be  a  clue  to  it?*  patlicilcjcry,  Imt  it  h  not  so  now.  TihWtI, 
present  fragnientary  ^tate  of  onv  kiiowlwlire  on  this  puiiit^  the  lot-ali- 
jSBtion  of  a  Iiradadio  Hometinies  if?  a  niish-atliiig  guide ;  as,  fur  example^  the 
a|>]>aretit  rolation  Ix^twwit  frontal  pain  and  optieal  defetiti?.  In  most  easess, 
we  beVwve,  fwntal  headache  is  dejx'ndent  n]x)n  «^eneral  morbid  states,  while 
in  many  cases  of  eye- 'it rain  tlie  pain  is  mainly  or  sok'ly  occipital ,  or  even 
oen^ical. 

It  may  he  host  to  tn^t  fully  of  the   most  easily  recoi^niz*^!   hpns  of 
headache,  and  li-ave  all  othcm  for  the  pmetitioner  to  stndy  by  the  liglit  of 
tlie  general  meilieid  In'story  of  tlw  ]iatient  and  by  ex ]ieri mental  treatment. 
The  most  clearly  defined  grou]>s  of  lieadaelie  ajx? : 

1.  Megrim  or  migraine  {^*  sick-lieadache/*  **  nervous  headache,"  *' neii- 
falgia/'  **  bilknm  headaches/*  in  jKipnlar  parlance). 

2.  Ana*mic  or  exhaustion  ht^dache. 

3.  Ai«tlienopic  headac^he,  the  result  of  eye-stmin. 

4.  Headache  of  organic  cerebral  disease  (including  syphilitic  pain), 
Megrjm  is  l)y  far  the  most  ea<^ily  recognized  and  definite  variety  nf 

headacbc,  thongli  its  true  pathology  is  at  present  nn known. 

Tliongh  nsnally  considered  a  disease  of  adult  life,  it  is,  we  think,  not 
i^re  below  the  age  of  twelve  years,  and  may  affect  child I'en  m  yonng  as  six 
yeai*s  and  cv^eu  yonnger.     It  affects  tlie  two  sexes  abotit  to  an  eipral  degiTc. 

Its  chief  characteristics  aw  (rr)  dii^eet  herc*ditary  transmission ;  (6) 
periodical  or  quasi-jieritKlical  attacks ;  (e)  tendency  to  location  in  «»ne  side 
of  the  head  (hemtcmnia);  (d)  oci-urrence  of  proflromi  ;  (r)  Brmilarity  of 
attacks  in  many  sncci^eding  yt^rs;  (/)  fretpiency  of  nausea  and  vomiting; 
^jp)  tendency  to  siiontaneons  cessation  between  the  fortietli  and  fiftieth  veara 
of  life. 

These  cliaractcri sties  of  megrim  are  worthy  of  fnrtlicr  study. 

(«)  HerefUtury  Jrfhimiifistorh — This  is  so  marked  that  in  some  families 
^j-calle<l  nervous  or  sick  headac^he  may  be  tmcc^d  thix^jugh  tliree  or  even 
four  generations.  Atavism  may  occur.  In  a  lai'ge  family  scvcml  mend>ers 
%imially  escajK*,  or  suffer  from  only  very  rare  ill-define<l  paroxysms  of 
lieedache. 

Transmission,  in  our  exiierienee,  is  more  fre^jnent  and  powerful  through 
the  mother  into  female  cliildren.  Not  infrtN|uently  the  paroxysms  of  a 
f!hild  arc  almost  identical  with  those  of  its  jmrents,  even  as  regaitls  the 
occurrence  of  unusual  symptoms,  such  as  hemianopsia,  aphasia,  etc.  As 
an  element  in  the  discussit^n  of  the  patliology  of  migraine  it  may  Ik?  well 
to  call  attention  to  the  similarly  strong  here<litary  transmission  of  <x*ular 
defects,  refmctive  and  mnscular, 

(A)  PeriixUdiy  of  Atlaeks. — As  distinguished  from  all  other  forms  of 
headaclie  (except,  of  courst*,  malarial  neuralgia  of  the  cranial  nerv-c^),  a 
tendency  to  {xrrindical  iveurrenee  in  very  characteristic  of  megrim.  Atta(*ks 
occur  monthly  or  weekly  or  two  or  thi*ce  times  a  month.  In  older  female 
children  the  fjnestion  of  the  influence  of  the  menstrual  function  often  comes 
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lip  ;  luit  a  raivfiil  revie^v  nf  my  cafte^t  liii.^  k*d  me  to  eonsi<UT  tliat  event  an 
merely  an  oxc»itiiig  aiiisc  lifaii  atUirk,  just  as  iiKligoMion  or  cxcitetiieni  nm 
be,  and  not  as  a  tviiutrt  vera  of  tlie  tlim^ase.  Other  uenroBCA  beiiided  megrim 
an' iipt  to  Ik^  nioi^e  pronc»nnrnl  at  tlit'  nirnstruiil  [MTi^xl,  simply  b(«t^ii?v  |[it» 
n<*rvoiis  system  h  then  more  exr itiible  and  is  .sumetimcti  {kmfoundiv  AtM- 
tnrlMHl.  As  a  |jait  of  tbe  i>eriodifity  of  mogrim  must  be  mentiomti  b 
very  i'lxxpicnt  apjJoaiTinee  on  first  waking  or  very  s*M>n  after*  Tki«  will 
assist  in  distiDgiiislnnc,^  it  from  anaemic  and  oi^linary  whool  head»cl«s» 
Kxceptions  otx*yr,  and  attaeks  may  sc^t  in  at  any  time  of  day* 

(r)  Jjycjalizailmi  of  the  Pnm  at  tlie  Omei  of  ike  Attack. — This  is  alnv*t 
always  strikinjj^  and  diam<^teristi(%  Pain  ap]icars  In  one  temple,  or  in  iIk' 
orbit,  or  (mrely)  in  the  portt-imrii-nlar  arc^  of  the  hom}, — a  <leep,  jwnilmr 
pain,  vvliieh  often  spix»ads  to  the  wliole  side  of  the  head.  Rarely  i»  iW 
jwiin  !jihUeralj  and  still  more  mroly  does  it  extend  into  the  fare,  tltf  int^\ 
or  down  the  nei'k.  In  early  life  tliis  liemieranial  form  pix^vails  thnntjilt 
tlie  whole  attack,  bnt  in  later  years,  nion^  especially  after  forty  year*,  tW 
pain  may  ^' j>a8«  o%'er'*  to  tli(*  ojiposite  sule  of  tlie  hea<l^  |»iT»serviii^  nil  it^ 
cliaraeteristies.  Thus,  a  me;rrim  may  be  a  left  hemicmnia  for  twenly-tW 
or  forty -eight  hoiii'i^,  tlien  a  right  liemi(*rania  for  another  similar  |>eriotl  It 
is  exti'emely  rare  fin'  botli  sides  to  l>e  &imnltane*jnsly  involved,  as  in  uwtniv 
and  dyserasic  or  t+ixte  headaches. 

(tf)  Occurrence  of  ProdromL — All  otlier  forms  of  headaclic,  wlietliffin 
children  or  in  adults,  make  their  ap|>earance  as  jmin  pui^  and  ftimjiKbut 
with  megrim  it  is  often  ilitFeiTnt^     Various  panestbcsife  and  wnnc  ^u.^ift*- 
fiions  of  functions  often  preec^le  the  onset  of  |»ain.      Perhaps  the  imttf  iV- 
qncnt  of  the%  pixeui'sory  signs  (invaluable  as  gnidt»s  to  the  |ittlliativet«al- 
nient  of  tlie  attack)  is  some  disoi-der  of  vision,     Sometiim-s   this  (XrtP-i*!'^ 
in  a  geneml  diffusc<l  ohsctniiticjn  of  sight,  a  clontly  vision  lasting  fmiu  t  fr^ 
mrnntes  to  ]i:ilf  an  honr  before  any  |>ain   is  noticed.     In  other  ca*f*  tt**" 
ocular  prcxlromi  are  of  a  hcmiano|>sic  order :  sometimes  tnre  hucral  lifiai' 
anopsia  exists  for  a  time;  in  otlier  cases  photopsia,  or  etilored  vision,  b  J^' 
s<TilMHi  by  the  ]>atient,  eoloiml  zig35^  or  fortification -like  lines  ajijieiiringoi' 
one  side  of  the  }>atieut,  the  zigJ^ag  lines  jn'csenting  somewhat  of  a  niiiiU**^' 
or  |H'ismatie  eokfr.      In  otlier  cases  erdored  balls  appear  and  move  i««y 
Ix^fure  the  [laticnt,  almost  always  on  one  side.     In  still  other  cast^  ftciutill** 
tions  of  light,  or  a  eentinl  or  lateral  scotoma  of  large  size,  may  ap()Ptr  w^ 
prcliniiuary  to  the  advent  of  pain.     A  prodromns  of  nmch  scientific  intnr^* 
usually  combined  (coexistent)  with  lateral  hemianopsia  or  licmi|>hotopitf  «^ 
amnesic  aphasia,  wliich  may  last  for  half  an  hour.     These  m-nlar  plienouiMJ* 
(which  ha\T  led  cc^rtain  writei-s  into  the  pathological   fault  of  describing*^ 
ophthalmic  migraine  as  an  entity)  are  extremely  interesting,  esjiecialb  «»^ 
regards  the  theor}^  of  the  seat  of  the  intimate  vascular  disoi'der  which  li»^* 
the  basis  of  the  megrim,  bnt  a  more  elaborate  study  of  them  wotiH  bf  o«^ 
of  place  in  this  article.     Suffice  it  to  say  that,  to  onr  mind,  these  and 
sensory  prodromi  (to  be  mentioned  below)  indicate  that  R^iasm  of  one  of 
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jerior  cerebral  arteries  or  of  its  most  important  branch^ — the  oceipital 

rv' — is  a  fuiidaiucotal  element  of  nifgrim. 

lu  some  cases  numbness  and  heavinesa  of  one  arm  or  of  the  neck 

arm  are  deseribtil  ns  prcxb^omi.  In  some  very  rare  etiseB  nausea  is  a 
Iromujs  (or  symptom,  probably  prtxluee*.!  by  amemia  of  the  nietli)lla 
mgataj,  which  leads  the  piiictitionerj  alreiidy  biasscHl  by  medical  tradi- 

and  popular  opinion,  into  the  trrosj5   error  of  lookini^  upon  mt^rim 

result  of  indigestion.  Among  the  raixir  prodromi  may  be  nientiuncd 
8ual  mental  activity,  and  even  excitement,  on  the  day  and  evening 
leding  the  paroxysm, 

(<f)  Simikirihf  of  Aftackj*  dtuing  manjf  Sncoccdlnf/  Yearn. — Tlie  attacks, 
I  or  without  prodromi,  are,  as  it  were,  eteretitypetl.  So  raarketl  is  this 
I  if  subjects  of  megrim  are  at  any  time  atfccted  with  toxtemie  or  amemic 
iacheSy  or  with  the  cranial  pain  of  syphilis  or  cen^'bral  tumor,  they  them- 
eB  most  clearly  distinguish  tlie  two  forms  of  lieadaehe. 
(/)  Fretpienci/  of  Naunea  and  Vomiting, — The  oeeurrenee  or  absence 
jhis  symptom  of  megrim  leads  to  the  jiopuhir  elasf^ifii'ation  of  megrim 
J  "  sick'*  or  **  bilious"  and  **  nervous"  or  *'  neuralgic*^  headaches, — a  ehis- 
ation  which  we  regret  to  say  is  largely  accepted  by  the  profession,  and 
ieh  we  believe  to  Ijc  t!ie  cause  of  nuieh  mis<lirected  treatment.  These 
trie  phenomena  are,  we  believe,  always  of  central  origin,  as  much  80  as 
I  ocular  prodromi.  The  frequent  coincidence  of  indulgence  in  over- 
3ig,  or  of  the  eating  of  supposed  indigestible  food,  wuth  nausea  and 
piling  during  the  attack  of  megrim,  apparently  makes  up  a  gastric  pa- 
logy  of  megrim  upon  which  much  useless  medieation  is  attempted.     In 

experience,  borne  out  by  that  of  others,  nausea  h  most  frequent  in  the 
ailed  ophtlialmic  fL>rm  of  megrim.  Three  gastric  symptoms  assist  in 
Jreutial  diagnosis,  a§  they  almost  never  cKX'ur  in  other  forms  of  heailac*lie. 
luting  may  occur  with  the  occipito-cervical  pain  of  cerebellar  disease, 

it  is  simple  vomiting  without  preceding  nausea  :  the  patient  empties 
Itomach  once  or  repeateilly,  but  lie  does  not  have  the  distressing  constant 
lea  of  meijrim. 

^)  Cesscdion  of  Atlacks,  or  Transformation  hito  another  Type  of  Head- 
»  bdictcen  the  Forlieth  mid  Fiftieth  Yeo.rs  of  Life, — ^This  singular  phe- 
fenoD  is  in  some  res[>eets  alien  to  the  subject  in  hand,  but  it  is  worthy 
ote  as  bearing,  along  with  the  time  of  appearance  t^f  megrim,  and  with 
p^|uency  of  transmission,  upon  the  theory  of  its  production.  Between 
iortieth  and  fiftieth  years  there  also  occurs  a  remarkable  quasi -normal 
|l, — viz.,  the  rapid  failure  aod  even  complete  loss  of  the  jmwer  of  ac- 
Itiodation  for  vision,  hence  a  cessation  of  unconscious  constant  strain  to 
Hjt  hypermetropia  and  astigmatism. 

It  may  be  well  to  add  a  general  description  of  an  attack  of  megrim. 

ally  on  waking,  or  soon  thereafter,  the  patient  disciovers  a  deep-seated 

IE  ooc  side  of  the  head,  generally  in  the  temporal  or  in  the  temporo- 
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orbital  or  in  the  siipmorbital  region.  This  iiicrea«»e«  in  severity, 
moix?  or  less  to  the  whole  side  of  the  head  (heraicraDia),  and  oftei 
companied  by  nausea  and  vomiting.  The  pa!o  usually  lasu  all  dEy.audthi 
patient  awakes  the  next  rnorning  free  from  headache  and  feeling  verj'  wAi 
In  other  ease?^  the  onset  ocx^urs  during  waking  hours,  and  may  l>e  prwiJtJ 
by  certain  peeuliar  symptoms  (prtxlromi),  such  as  temjKirary  lateral  liemi* 
anoi>.sia  or  hemiphotopsia  (colored  fortifitntion-like  lines),  coluped  balb 
beiore  the  eyes,  ehnidy  or  indistinct  vision,  teni|>orary  amnesic  apha&ia, 
shivering^  numbness  of  one  arm,  etc.  In  cases  of  one-8id<*d  prodinaii,  the 
headache  which  follows  is  usually  limited  to  the  same  side  of  tlie  head  and 
then  runs  the  usual  course.  In  cases  pi^eeeded  by  general  diiniKai  of 
vision,  the  lieadaehe  is  apt  to  be  fronto-tem]>oral  and  bilateral  In  ran 
cases  the  headache  first  appears  as  an  occipital  pain ;  this  is  more  comnmo 
in  later  yeari^,  wlien  various  transformations  of  the  affection  take  place. 

A  careful  study  of   the  above  points  in  semeiology,  as  applied  to  i 
child's  headaches,  will  be  sufficient  to  establish  the  diagnosis  of  mcgriflu 

The  pathology  of  megrim  is  extremely  obscure ;  we  are  only  boginaifly 
to  escape  from  popular  delusions  on  the  subject.     It  is  certainly  not  a  nw- 
mlgia,  as  its  quasi-periodic  recurreuf^e^  its  times  of  appearance  anJ  ciisap- 
pearance  (as  regards  age),  and  its  direct  transmission  indicate.     The  |inio  is 
nut  a  nerve  pain, — /.^.,  one  limited  to  the  area  of  distribution  of  one  or  fvr« 
nerves.     The  gastric  theory  is,  in  our  opinion,  absolutely  untenable,  ^iKt 
its  periods  of  recurrence  are  too  regularj  and  no  system  of  diet  saffian  fcf 
its  cure*     It  is  ceilainly  not  a  menstrual   headiichc,  even   though  ffffiak 
patients  are  more  apt  to  have  an  attack  at  the  **peri*jd.*'     That  nmhk^mi* 
lation  and  lithaemia  (the  gouty  diathesis)  have  something  to  do  with  tbt 
disease  we  are  disposed  to  admits  but  would  lay  much  less  stress  on  thi*- 
etiological  factor  than  w^e  did  twelve  years  ago.*     In  many  cases  the  ario^ 
frequently  or  constantly  shows  deposits  of  oxalate  of  lime,  uric  acid,  tni* 
Uthates.     This  condition  (lithiemia)  i«,  we  may  here  oteerve,  fpwjneirtly 
inherited. 

Tlie  pathology  of  megrim  to  which  we  oow^  incline  (allowing  due 
to  various  exciting  causes  and  to  lithaemia)  is  that  of  eye-strain,     A  fuW 
considenition  of  this  proposition  w^ould  be  impossible  in  this  article,    Tli< 
principal  evidences  in  favor  of  this  theory  are  :  (1)  The  fact  that  almo§t  ftl 
subjects  of  megrim  have  ocular  defects,  usually  hypermetropia  or  by 
tro|>ic  astigmatism.     (2)  That  hereditary  transmission  is  frequent  iu 
ocular  defects  as  well  as  in  megrim.     (3)  That  megrim  is  apt  to  nial 
appearance  at  the  age  (from  eight  to  twelve  years)  when  children  begin  t 
use  their  eyes  steadily  for  near  work  (study),     (4)  That  in  the  jjcriod  of  It 
when  accommodative  power  ceases,  megrim  also  disappears,     (5)  That 
now  know  from  ex|>eri€nce  that  the  full  correction  (when  possible)  of  ocyl 
defects  benefits  megrim  more  than  all  other  thempctittc  measures. 


^  New  York  MediGal  Record,  December  S,  1877. 
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Treatment. — The  treatment  of  nieirriin  resolves  itself  into  two  distinct 
categories, 

L  The  TVeaJbmeni  of  ihe  AUaek — In  the  first  place  it  is  best,  in  uiir 
ex-jx^rience,  for  the  patient  to  give  up  tu  the  attack,  and  remain  quietly  at 
|j«:>me,  in  a  dark,  qniet  room.  In  eases  wliere  nausea  is  prominent,  it  is  best 
iKt>t.  to  give  any  ffx>d,  and  to  administer  broken  ice,  or  weak  hot  tea. 

Several  remedies  have  the  power  tti  arrest  or  "  break  up'*  an  attack  of 
m^e^m.  They  should  be  ^iveii  e^rly  iit  the  attack, — during  the  prodromal 
sba^,  if  possible.  Antijnrin  liolds,  in  our  opinion,  tlie  first  rank.  Five 
p:v*£iLin3  given  to  a  child  above  eight  years  of  age  every  hour  will  ofk^n 
NV'l-tijIIy  arrest  tlie  paroxysm.  For  i>atieuts  over  fifteen  years  of  age  doses 
**^  from  ten  to  fifteen  gmins  are  rwpareil.  It  is  our  praetie<i  to  give  from 
llini*  to  eight  minims  of  tincture  of  digitidis  with  each  dose*,  to  counteract 
«i€?  depressing  effects  of  aniipyrin  upon  the  ht^rt.  Calcine  ranks  next  in 
^flScatw.  Pure  eatfeiue  should  be  given,  and  not  the  citrate  or  **  bromo- 
|e»f!eine.^'     In  doses  of  from  one  to  two  grains  every  quarter  of  an  hour  at 

beginning  of  the  attack,  it  often  completely  relieves  the  patient*  It  is 
HI  lo  limit  ihe  lunnbcr  of  doses  to  four  or  six,  acx'oiYling  to  the  patient's 
»t-rengtli.  Paullinia  sorbilis,  in  tlie  shape  of  fluid  extract  or  of  elixir,  ha.s 
*^tnf  value,  but  it  must  be  given  freely  even  to  childa^n, — from  one-half  to 
^Oiiii^  tcaspoonfnl  every  half-hour  a1  the  onset  of  the  attack. 

When  au  attack  of  mcgrjin  is  fully  Jcvelojied,  it  is  almost  iniiwssible  to 
*^'i€ck  it.  In  adults,  aoonitine,  erutnn  chloral,  gelsemium,  and  sulphonal 
'Xiiiy  Ik?  given  ;  but  we  have  had  no  experience  in  the  use?  of  these  renMilies 
■  »i  childn^n.  Mt^qihine,  of  course,  will  citt  shurt  ur  mitigate  au  attark  of 
'^^grim,  especially  if  given  liypodermicaHy  ;  hut  the  ohjwtions  to  this  prac- 
^i^v  are  so  grf»at  that  we  absolutely  refuse  to  enn>luy  it.  In  our  experience, 
'ix^rim  is  rendered  more  frequent  and  more  severe  by  the  use  of  morphine 
■^i  adults,  and  there  is  no  reason  why  it  should  nt>t  do  the  same  in  children. 
^XV  have  notes  of  several  eases  in  whi(4i  an  oe«_*asional  megrim  was  trans- 
*^-»rnK«d  into  a  daily  headaelie,  with  fully-dcvelo|Kxl  niorpliinc-halnt,  by  the 
*^istaken  kindness  of  the  attending  physician*  We  would  strongly  urge 
^^pon  practitioners  to  abandon  the  use  of  morphine  in  megrim. 

A  great  many  mitigating  measures  may  also  Ix^  enn>loved, — lii^t  or  cold 
tl»e  lu5id,  appli*xl  ljy  nieaiis  of  the  rul)l>cr  bag,  sinapisms  on  the  mastoid 
processes  or  on  the  nrvk,  iiot  mustard  foot-baths,  the  use  of  the  menthol 
<^me,  mild  galvanizatinti  (an*xh^  to  temples  and  brow),  emeti(*s,  etc. 

2.    The  Tirofrtuni  of  the  Um-nse :  Intcr^Paroxifmntd  Trmtmml. — It  may 

h»e  safely  said  that,  owing  to  our  ignorance  of  the  intimate  pathology  of 

tUlcgrim,  no  successful  treatment  has  yet  Ix^en  disf^ovcrc<L     Until  within  a 

^few  years  nothing  was  attemptcxl  in  the  way  of  systematic  treatment  of  this 

disease,  beyond  regulating  the  patient's  hygiene.     In  1S7'2,  Dr.  Ilichai'd 

Greene,  an  English  physician,  published  a  short  paper*  extolling  the  merits 


*  Tbe  PractUionm-  ( London)  p  vvl.  ix,  p.  267. 
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of  extract  of  cannabis  indica  given  in  small  dosej?  daily  for  a  long^mc,  for 
the  cure  of  megrim.  Soon  afler,  we  began  n^ing  this  reracfly,  and  publishul 
a  report  iiix>n  the  siibjet^t  in  1877/  corrobomtiiig  Dr.  Greene's  results.  We 
have  continued  to  employ  the  drug,  witli  var\  ing  succ?ess ;  often  obtaininj; 
intervals  of  sevenil  months  by  iti^  f-on tinned  use.  Few  extracts  of  eaoual)!* 
indim  are  good,  and  \xv  are  in  the  hal)it  of  prescribing  Ht-^ring's  t^i«jli*h 
extract.  The  doi^e  should  Ijc  gradually  rai&ed  fmra  one-tenth  of  a  grain  tu 
one-half  grain  ai*ter  eaeli  nu^al ;  our  rule  iR'ing  to  give  as  much  a.*  the  {Kilii'tU 
tan  bear,  and  ket^ping  np  this  dcrse  fur  a  ymr  or  more,  just  as  we  dci  \i\  iiw 
bromidic  traitraent  of  epilei>»y.  Ai*g^nic,  fpu'nine,  or  iron  may  be  tumbiuttl 
in  the  pres<*ri|*tion. 

It  will  be  found  that  many  subjects  of  migraine  have  lithiemm, 
by  the  cons^tant  or  frequent  api>earance  of  lithates,  uric  acid,  and  ctxalatenf 
lime  in  tlie  urine.  Tliis  cimdition  may  be  corrected  by  a  pnijier  diet, — rit, 
one  consisting  of  a  minimum  of  sweet  and  starchy  fomls,  a  mcjderaft*  anifium 
of  meats,  and  an  abundance  of  gi*ec»n  vegetal^le8,  milk,  eggs,  |H*iJtn*,  and 
fish.  The  child  should  be  made  to  take  some  ivgular  exercise,  iu  addition 
to  play;  to  use  the  cold  plunge-  or  sponge-ljath  (at  least  from  May  toNV 
vember) ;  and  to  secure  jdcnty  of  nleep.  An  important  part  uf  tiie  trat- 
ment  of  litlueniia  is  the  use  of  an  abundance  of  water,  partly  taken  at  mcsk 
A  mild  alkaline  water,  such  as  oiu^  of  the  litbia  waters*  iu  tJie  marktt  or 
artificial  Vichy  water,  may  Ijc  desiralde^  Iu  the  way  of  drng^  ih^ftwex- 
bibition  of  dilute  nitromuriatic  acid,  in  doses  of  from  three  to  teti  dropio 
a  tumblerful  of  water  after  mc-als^  is  the  Ix^t.  If  strong  alkalic*)  or  fenwo- 
juice  are  given,  they  should  be  administertil  at  the  cloj^  of  digtstioo,— vit» 
three  or  four  hours  after  meals. 

In  eas<^*s  wficre  anaemia  and  debility  with  low  arterial  tension  are  piWQtv 
the  addition  of  strychnine,  in  dosc^  of  from  one  one-hundredth  toow-fit 
tieth  of  a  grain,  to  the  di>se  of  nitromuriatic  acid  is  valuable.  In  Kimi'  cam 
prescuiting  the  opposite  (xjudition,  of  j>lethora,  high  arterial  tei)slQit»  uJ 
es|)etnally  nervous  excitability,  the  continuous  use  of  some  form  of  InwiiiJ^r 
given  at  Ix^iltime  two  or  tliree  times  a  wwk,  will  assist  the  relief  of  iwgnB* 

The  recently-adviK'ated  theory  that  megrim,  as  well  afi  some  other  fonas 
of  hcada<'lK»,  is  due  to  (wular  strain,  has  ojwucd  up  a  new  and  appwcDlly 
more  rational  treatment  of  the  tliswise.  The  *x*ular  theory  of  mtgrioi  i» 
supportcil  by  a  remarkable  series  of  facts,  some  of  which  have  already  1*« 
referred  to.  Another  thing  in  its  favor  is  that  it  is  extremely  ran*  t^rniaS 
with  normal  eyes  in  victims  of  megrim  :  the  great  majority  of  subje<-*tH  lave 
hvjK'rmetropia,  astigmatism,  or  the  two  combined,  besides,  in  «omf  ««*^ 
faulty  muscular  etiuilrbrium.  We  arc  so  dee[)ly  impressed  with  the  !»• 
portanw  of  oc*ular  stmtn  as  a  prime  fact^>r  in  the  genesis  of  mivrim  tin* 
we  would  strongly  urge  that  in  everj^  case  a  thorough  examinatitm— i*f 
one  made  while  the  eyes  are  under  the  full  influenoe  of  atropine^-obiuU  h 
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inaide  of  the  refractive  and  muscular  power  of  the  eyes  of  patk'nts  sufloring 
Irora  megrim,  iuui  that,  too,  at  the  earliest  |Kxssible  a^e.  Many  mluU  teases 
3.r>e  relieved  or  aliii(>!?t  euretl  by  the  eorrectiou  of  mnilar  defect.s,  and  we  l>e- 
lie\*e  that  if  this  treiitmeiit  were  applied  more  extensively  to  children,  even 
l>^ffore  they  begin  to  have  lieaduehes,  iiuu-h  sniFerinc^  miuht  iw  spai^ed,  and 
^i^any  ca§es  of  so-ealkd  uouraslhenia,  or  nervous  exhaustion,  suivpost^l  to  be 
*i%4e  to  over-study  io  children  and  youths,  might  Ix'  |)re vented*  To  Ix-  sue- 
^^eesful,  the  correction  of  faiills  mii.st  be  a.^  [w.-r(eet  as  ixjs.sible,  and  in  some 
^^aees  no  doubt  tenotomy  is  demanded,  and  may  have  to  L>e  rejx*at<.d.  Un- 
'^^rtunately,  in  many  eases  |)erfect  or  easy  vision  cannot  l>e  seen  red  witli  the 
**ic*ans  at  our  command.  In  sraiie  cases  several  sets  of  glasses  have  to  be 
^^ed  before  snitabk*  om.^  are  found,  as  occasionally  tljc  glussc*s  which  theory 
^^niands  are  iinbeamble  in  actual  nse. 

As  a  part  of  what  might  be  calltMj  (lie  prophylaxis  of  megrim,  esixML-iaUy 
^O  children  of  paivnts  having  the  disease,  wc  wouhl  advocate  that  a  thorough 
Examination  of  the  eyes  he  made  before  they  are  scnit  to  school, — ic,  l>etwet*u 
t-lie  ages  of  eight  and  t<?u  years.  If  faults  are  ftnind,  we  believe  that  they 
»liould  be  correrttHi,  even  if  megrim,  s^-hool-licadaclic,  or  simple  asthcnopic 
»vniptoms  have  not  yet  shown  tliemst^ves. 

Closely  allietl  to  this  subject  of  the  propliylaxis  of  megrim  by  the  cor- 
i>?ction  of  tHMdar  (lefe<'ts  is  t!iat  of  school  hygiene,  as  far  as  it  relates  to  the 
mode  of  lighting  the  nxims  and  dc^ks,  anil  to  the  important  fpiestion  of 
relative  height  of  the  scholar's  seat  and  desk,  in  order  to  obtain  a  normal 
^'orking  distance  betwix^n  his  eyes  and  the  l>iok  or  pajxT.  These  highly 
iiw|>nrtant  points  have  Ixvn  long  uegteeted,and,  besides  avSthenopia,  incix*ase<l 
myopia,  and  s<^hotjl-hetida(*hes,  spinal  curvatures  may  arise  fixmi  vicious 
altitudes*  In  the  hust  few  years  efforts  have  been  made  to  iH?me<ly  both 
tbeee  sources  of  ill  hmhli  and  *' breaking  down,"  hut  yet  the  vast  majority 
of  school-rtKans  are  defective  and  harnifnh 

It  may  be  objeete<l  tliat  we  have  given  far  t«M>  much  space  to  this  i»iie 
form  of  linidaclie  ;  but  we  are  impressed  with  its  pathological  importance, 
as  being  the  source  of  gix^at — ol'tcn  extreme — sutfcring  ihroughont  life,  and 
ms  leading,  through  the  causes  which  jirodnce  it,  to  other  and  more  serious 
neurosee*  How  many  persons  are  disablHl  for  work  and  pleasure  for  days 
and  weeks  by  megrim,  how  many  form  the  murphine-habit  by  learning  that 
the  drug  will  cut  short  an  attack  of  headatrhe,  and  lunv  many  drift  into 
neurasthenia  and  hypochondriasis,  and  arc  foived  to  curtail  their  education, 
and  to  i"estriet  or  m  holly  givx!  uji  active  occupation, — ^all  becaust^  iti  early 
youth  they  wei^  allowed  to  struggle  on,  luuilded*  against  defective  vision, 
lithmmia  prmlucxxl  by  injudicious  diet,  etc, ;  conditions  which  are  all  more 
or  less — much  more  as  our  experience  grows — preventable  and  remediable 
by  mc<lical  art. 

2,  8cn*)f>L-llEAT>ACHE. — Under  this  head  ait?  indudt^l  simple  a**theuo- 
pie  liiwhwhes,  wlii(*h  ai^jx^ar  almost  daily,  and  are  at  once  arrested  l)y  relief 
from  slridv.    The  pain  in  these  cases  is  usually  irontal,  sometimes  tcnipoiX)- 
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frontal,  anrl  may  be  accomi>aiik*(!  by  a  sense  of  fatigue  or  of  irritation  at 
the  eves,  aiul  in  some  aise.s  by  iiijectioo  of  the  eyeballs.     In  other  ea^ea  the-- 
paiu  is  oocipital,  though  this?  is  far  le.ss  frequent  than  in  adults,  who  very  ' 
often  have  txTipital  pain  iis  an  im mediate  result  of  eye-strain  (usually  fn>m 
insufficiency  of  the  rtxti  in  tern  i).     Tlie  child  h  not  anjeniie,  is  well  in  most  ^ 
i^t^jKH'ts,  but  sliortly  after  begiunini^:  his  seh*xiI-work  the  headaelie  aj>|iear^ 
In  some  children  this  forra  of  headaelie  is  so  frequent  and  severe  that  study 
must  \k'  ^iveu  u\),  or  pyrsiUMj  irre^qdarly. 

The  ditll'itnitial  dia^^nosis  of  tijis  headache  from  the  headaehe  of  mal- 
nutrition and  cerebral  ana?mia  will  l>e  cousideixtl  in  the  suct'eeding  section. 
From  malinti:eriui^  the  diatruosis  is  often  diflicult.     By  imitati(jn  or  throu^^hJ 
evil  suggestion  a  lazy  cluld  will  ekim  to  liave  headache  whenever  hi'  ntt<  ndi| 
school.     The  diagnosis  is  establishtHt  upon  the  following  data, 

lu  the  malingerer  the  fiicies  docs  not  indicate  t!ie  suffering  which  is 
Icnidly  CMjmplaintHl  of;  the  pain  is  siiid  t<j  come  on  a^  once  at\er  beginning 
Hchool-work  ;  the  child  i*ao  read  pleasiint  stories^  or  use  its  eyes  in  games 
requiring  fixation  and  accommodative  effort,  without  pain  ;  the  ophthalmic 
examination  is  negative  or  iit*arly  so,  and  attempted  correction  with  weak 
glasses  is  not  jdcasjintly  receive*!,  *ir  is  Hatly  rejected. 

The  treatment  of  sc^hool-headache  is  by  correction  of  ocular  defects, 
whether  i*efnictive  or  niuscnilar,  and  by  Ix'tter  arrangement  of  lights  seat 
etc.,  in  the  scliuol-ro(»m. 

3.  Headaches  op  An.^imia  and  Malnutrition. — The  diagnosis  of 
these  headaches  is  arrivtMl  at  liy  a  mivful  study  of  the  patient's  general 
condition  and  by  the  exclusion  of  megrim,  of  asthenopic  heaiJaehe,  and  of 
signs  of  oipinie  cerebral  disease.  The  child  is  usually  fmil,  ill  nourished, 
and  pale,  cats  little  or  no  break  fast,  and  often  tias  de|x»sits  of  iimtes,  uriei 
acid,  and  oxalate  of  lime  in  his  urine.  The  headache  appeal's  in  the  fore* 
noon,  at  school  *)r  at  home  (indejx'udently  of  eye-stmin),  and  is  to  a  marke<l 
degree  iTlieved  by  foml,  or  by  some  stimulating  drink,  such  as  coffee  or  im. 
The  seat  of  |>ain  is  usually  frontal  and  voi-tical,  I  nit  tlie  whole  head  may  he 
involvt^b  It  is  never  a  distinct  liemicrania  starting  iWjm  one  spot.  There 
may  be  an  ajiix^mnce  of  flushing  al>out  the  eai-s  and  face,  which  often  leads 
to  a  mistaken  view  of  tlie  case  and  to  the  administration  of  such  refliedics 
as  lirouiides. 

The  treatment  of  these  cases  consists  in  all  measni^es  intended  to  im- 
prove the  child's  mitritinn  :  more  sleep;  a  forced  bi*cakfa»^t  of  tMrgs  or  meat, 
with  tea  or  cofftM?  (which  we  Ixdieve  am  not  injurious  to  childi-en  abi»ve 
six  years  of  age);  cold  sponging,  followed  by  thorough  rubbing  of  the 
Ijody,  and  a  brisk  cidisthenic  exercise.  If  the  h*jme  horn's  of  meals  cause 
an  interval  of  more  than  four  hours  between  breakfast  and  tlie  mid-tlay 
meal,  a  portion  of  liquid  food  (milk  or  some  form  of  b<*ef-]K^jit4Mioid)  should 
Ix'  given  three  lioui*s  after  bmakfast.  The  mid-day  meal  should  l>e  gener- 
ous and  liot  for  gmwing  children,  and  parents  or  teachers  should  sc*e  thal^ 
thih  meal  is  eaten  slowlv  and  carefully  :  cintaiulv  not  less  tlian  half  an  lioui 
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at  table  diouH  be  iusktoil  nn.  In  our  opiaioD,  growiag  chililrenj  iltinng 
«t!h(wil-yeiirs,  reqiiiro  tiirt'e  frill  nnuU  a  <lay,  each  meal  t4j  cnibnifo  some 
form  of  animal  fucxl,  in  orIit  in  ]»n»vlile  materiiil  fur  cx^n-bral  aeti%'ity  iis 
Well  as  for  body-growth.  In  evidently  lithiemic  eaacs,  and  where  eliildreo 
tt'iid  to  acinmiulate  fat  without  (Njrresjmndintj;  inerease  in  tJR*  quality  of  the 
Mixxl  and  in  mnseular  strentj:th,  sweet  fixxl^  ?:lioTild  Ik^  exelnded,  and  start  hy 
foods  reduced  to  a  mininnim.  As  a  matter  of  detail  we  w-onid  state  it  m 
0!ir  «»pinion  that  the  pR'valeiit  AiiKTieLin  en^toni  of  eatinii;  oatmeal  or  other 
farinaceous  fo«>d  at  the  Ix'giuuing  of  breakfast  is  very  pernieious.  This 
starchy  food  h  the  kiLst  useful  for  the  ehi!d,  and,  Upsides,  it  satisfies  hijs 
apjiotite,  s*3  that  wiien  the  nitrogenous  food  (eggs  or  meat)  m  bmnglit  on 

Ittie  table  it  is  refusetl     The  animal  fucxl  slionl<b  we  believe^  he  eaten  fii'Bt ; 
liieu  if  any  appetite  rt*niaius  a  small  [mrtion  of  farina<_x.M_mg  food  is  allowable. 
I       The  mtJieinal  treatment  of  these  lieadaelie^^  may  be  eijnducted  as  fol- 
low;?.     The  attaeks  themselves  may  i»e  eut  short,  iisuaHy,  by  a  stinmlating 
I<j<k1,  the  best  of  whieh  is  liot  coffee  or  tea.     Milk  or  a  solid  luneluv»n  will 
often  sueoeed,     Caffeine  in  doses  of  one  or  two  grains  every  half-hfiur  may 
luM?  given,  or  tin  id  extniet  of  Panlliuia  sorbilis  in  doses  of  one-half  or  one 
tcas|KK>nfuI  every  half-hour.     A  sitiapisni  on  the  i)aek  uf  the  neirk,  or  the 
application  of  heat  to  the  head  (hot- water  bag  or  hot  (by  elothn),  may 
snix'ee«L     In  ?*ome  case^  simply  rest  in  tlie  liorizimtal   ptjsture,  with  food, 
^_Wtll  stop  tlie  pain.     A  general  tonie  treatment  by  the  administration  of 
^Bir^nicy  iron^  Calisaya  f>ark,  stryehnine  in  small  dosc*s  (gr.  jh^  t*^  tjV  '^ 
^Mifc!),   cod-liver  oil,   and   in   f>f>rae  eases   phospliorus  (tlie   Ix^st   form  being 
^^Tlionipson's  tincture  so  dilutcnl  with  glywrin  as  to  give  from  gr,  ^jj  to  ^ 
irr  dir\  will  complete  the  euiT\     In  the  e;us<\s  where  liihaunia  is  pa-si^nt  the 
usu?  of  dilute  nitromuriatic  aeid  in  doses  of  from  twi>  to  ten   minims  is  in- 
licated,  and  an  alkaline  water  {tme  of  the  litJiia  watei-s  or  Viehy)  niay  be 
riven   some  thrive  hours  after  meals.     A  very  advantageous  eonibi nation 
Linsistd  in  the  addition  of  front  six  Uy  ten  drt»ps  of  Fowler's  solution  to  a 
|uart  of  the  alkaline  water,  the  whole   to   be  c*tinsnme<l   in   twenty- four 
noiirs.     In  some  reli<'llions  cases  of  nric-aeid  formation  a  striet  milk  diet 
<?imtinuiil  for  two  or  three  months  will  suceeed ;  Imt  eare  nmst  be  taken 
trhat  euoijffh  milk   1m^  ushI, — from  two  to  three  fjiiarts  a  ilay  for  a  ehild 
i.m*hT  fifteen  yiars.    As  regards  iron,  it  will  Ire  found  that  it  oflen  increases 
lieathiehe,  and  it  must  Ije  given  in  extremely  small  doses,  or  in  the  shape 
^}f  chalylxiate  waters. 


In  additi(>n  to  the  above  moix*  or  less  well  defined  forms  of  headaches, 
children  suffer  from  diffused  or  fronto- vertical  headaehes  assfx^iated  with 
\'arious  pathoh»giraI  rHjnditioiis^  whieh  must  Iw  dcternunKl  by  a  thorough 
examination  of  ti»e  patient.     Cliief  among  tUvsi^  pathologiral  tarlfirs  are  : 

(a)  Passive  hypera*mia  due  to  mitral  insnttieicney,  or  to  ini|K?nding 
inf'Tistniation. 

(h)  Traasifory  or  accidental  dyspepsia* 
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(c)  Genital  irritatiuii,    (One  of  the  worst  cases  of  occ^ipital  headac^he  wefl 
ever  saw  iu  a  eliilJ  wlls  cured  by  eireumeision.) 

(ff)  Aural  dij^ii^e,   in  whieh  ease  the  lieada(*he  is  IcK^alized  about  tbe 
mastoid  or  the  temporal  region  near  the  affected  ear, 

(t)  Incipient  orgauie  eiTebml  dit^ease :  this  is  usually  a  shaq)  pain,  often 
nocturnal  and  causing  the  ehild  to  cry  out.  In  other  easei^  it  is  tKX.npital, 
ac5con3)ianied  by  more  or  less  rigidity  of  tbe  neck  and  by  vomiting  im- 
attendt-d  by  much  nausea.  In  some  ^'uscs  of  cerebral  tumor  the  |iain  i»1 
fixe<l  in  one  part  of  the  €*ranium  ;  but  nr>  relianee  sliouhl  Ix*  placed  on  tbisl 
as  an  indieation  nf  the  seat  of  the  lesion.  When  the  lesion  is  syphilitic 
(whieh  is  rare  in  children),  the  oceurrent'e  of  evening  exat^rbation  will 
often  serve  as  a  guide  to  diagnosis.  h 

(/)  Simple  febrilu  states,  or  the  prodrrTnial  s^tage  of  exanthenifita  j  inf 
wdiieh  the  bttKlaelie  is  diftusi*d  and  thrf>bbing,  and  is  accompanied  by  the 
symptoms  of  fever. 

{</)  Malarial  hoadatJie  manifests  itself  as  a  diffused  pain,  usually  aecora- 
jwinied  by  febrile  symptoms.     In  other  eases  the  jjain  is  strictly  in  the  area^ 
of  tlistribution  of  otK'  of  the  cranial  nerves  (usually  the  supra -orbital),  and 
conatitutus  a  ti*ue  neuralgia,  wliieb  sometimes  presents  strict  [leriLKlicity, 

{h)  Uraemia  is  a  fertile  source  of  headache  of  great  severity.     It  i&\ 
often  occipital. 

The  thorough  study  of  a  aise  of  headache  in  a  chilJ  (or  an  adidt)  is,  in 
OTU^  opinion,  one  of  tlie  most  difficult  problems  of  medicine,      l^suallv  this 
is  invt^stigated  in  a  sujH'rfieial  and  uns*^'icntific  manner,  and  the  phystciao  fl 
often  allows  himself  to  be  biassed  by  the  j>atient's  opening  statement  that  he 
has  ''  ueumlgia.''     Tiie  intiniale  relation  of  certain  forms  of  headache  with 
states  of  siiboxidation  or  chemical  dyspejisia  is  also  often  ignoi-od,  and  thet 
symptom  is  treattHl  instead  of  the  fundamental  iiatliologieal  e*mdition.     In] 
our  opiuTtaij  raeb  case  of  headaclie  (except,  of  course,  the  accidental   lu^d- 
aehes  of  the  febrile  etate)  sliould  be  cart* fully  and  specially  stndieiL     The 
family  history  should  l>e  investignttHl,  the  urine  carefully  examined  (and  by 
this  we  m«in  the  examination  of  a  scries  of  si^K'cimcns),  and  the  state  of  __ 
the  eyes,  heart,  aud  blood  ascertained.     In  anomalous  eases,  which  do  notM 
readily  fall  into  one  of  tlie  recognized  categories,  all  possible  sources  of 
peripheml  irritation  should  be  sought  for,  and  maliugcring  b<irne  in  mind.  ^ 
Some  eases  nxpiirt*  the  ctvoperative  skill  c»f  several  specialists  (neundogists,^^ 
ophthalnmlogists,  aud  gyntecohigists),  for  in  a  case  of  cJironie  or  habitual 
headaclie  every  clue  should  Ix*  investigated  in  the  most  scientific  manner  m 
possible.  f 

The  examination  of  the  eyes  in  a  t^se  of  recurrent  or  nearly  constant 
headaebe  is  a  matter  of  such  great  imixiilanee  tirat  a  word  as  to  its  manner 
and  Sf*ope  may  not  be  out  of  |»laee.  In  the  first  |*lace,  the  examinaticai 
should  extend  to  the  external  muscular  apjmratus,  and  the  lialanee  of  powerfl 
of  the  various  recti  museh-s  at  twenty  feet  and  in  aceonmnjilation  should 
be  accurately  determined.     In  the  second  place,  the  refmctiun  should  be 
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while  the  eye  is  under  the  full  tiifliience  of  atropioo.  We  have  notes 
Several  case:?  in  whieli  before  the  use  of  atropine  vision  was  normal  or 
e\'eQ  above  noniial  (at  twenty  feet)^  and  yet  in  which  after  the  aetion  of 
atropine  marked  hyper  met  ropia  was  found.  In  such  cases  the  good  vision 
was  obtaine*!  by  an  uneonseious  aeeoninuKhitive  effort,  involving  nmlne  ex- 
penditure of  nerve-force,  ^-or,  in  other  words,  drain,  A  tliird  point  is  tliat 
under  some  conditions  even  a  slight  fault  is  worthy  of  correction,  at  least 
teinporarily.      By  this   we  mean   that   in  certain  conditions  of  aiueniia, 

t   neurasthenia,  or  eonvateseenee  from  acute  disease,  the  accommodative  power 
is  enfeebled,  and  an  habitual  shght  strain,  which  was  wtII  borne  while  the 
patient  was  in  j^txxl   liealth,   bcx.«mes  a  potent  secondary  cause  of   new 
symptoms  of  the  neurastlienic  oitler. 
As  regards  therapeusis  by  drugs,  it  should  be  as  rational  as  possible  at 
tbe  present  time.     Seveml  of  the  best  palliative  remedies  (antipyrin,  anti- 
febrin,  j^aullinia)  act  in  a  manner  which  we  do  not  understand  ;  but  otiier 
remt^lies,  such  as  ehlfeine,  croton  chloral^  acunitine,  atropine,  the  luineml 
acids,  alkaline  or  ferruginous  w^atei's,  dietetic  and  hygienic  raciisures,  are 
cmiployetl  upon  tolerably  clear  indications,  and  we  liave  a  fair  kiu>wh*dge 
of  their  mode  of  action.     The  reniCHlies  to  be  nstd  ni*jst  sparingly  are  the 
bromides  and  morphine.     The  former  tend  to  depress  the  nervous  iM>wer, 
zM.m\  Ut  weaken  thi'  strt'ngth  of  the  heart  and  the  arterites,  which  cflects  are 
^"i^rtainly   most  undtsirable  in  cases  of  headai-he  of  whateveJC  sort.      The 
latter  is  most  dangerous.     It  affords  a  sudden  complete  I'elief  to  pain,  yet 
^^^^ednces  the  ability  U>  lx?ar  subsequent  attacks,  and  is  a  most  fertile  source 
^VK>f  the  murpliine-habit.     From  our  exjierienee  we  have  no  hesitation  in 
^fsietating  it  as  our  1x^1  ief  that  liundrwls  of  |>ei^>ns  are  nnxlered  nu*rphio- 
^       snauim's  by  the  thoughtless  administration  of  moqjhine  for  headaches.     Of 
^xjurse  there  are  cases  in  which  extraotdinary  violence*  of  |Miin  or  the  coex- 
istence of  nnemia  or  of  organic  eerebnd  disease  justifies  the  use  of  mor- 
T>hine;  yet  we  hold  to  our  belief  that,  as  a  rule,  the  physician  should  stand 
firm  in  his  refusal  to  give  morphine  or  any  opiate  in  nises  of  htudachc. 
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By  B.  SACHS,  MXK 


By  chorea  we  designate  a  neurosis  whieh  is  character i zed  l>v  irr(»gii]ar 
invuIiHitary  niuvcmctit^  of  the  miitk*les^  chiefly  of  the  arms,  k^,  faix%  aiitl 
tongue;  thest'  movement's  begin  scmiewhat  suddenly,  are  very  frequent  while 
the  disease  lasts,  but,  as  a  nde,  ct^ase  during  sk^'p. 

Bynonymee.' — ^This  neurosis  is  known^  more  especially  among  llie  Ger- 
mans, as  chorea  minor,  in  e^mtmdistinction  to  chorea  magna,  a  neun>sis  of 
an  hysterical  or  a  psydiie  diaracter.  Witli  the  latter  we  are  not  directly 
con*3erued,  and  the  trouble  under  discussion  will  be  dc8ignati*d  as  chorm^ 
pure  anxl  simple.  St.  Vitus's  dance,  Scelotyrbe,  Melancholia  saltans*  Chorea 
of  Sydenham,  are  other  names  which  arc  occasioually  giv^en  to  this  disorder: 
the  first  and  the  last  of  these  designations  are  still  in  common  use ;  the 
other  terms  are  obsolete. 

History. ^ — Choreiform  troubles  have  l)een  well  descrilied  by  medical 
anthum  of  many  i-enturies  ;  but  they  have  genemlly  refrri\Hl  to  the  dai3«'ing 
manias  of  a  ix-ligious  chaitwrtcr,  so  common  in  the  Middle  Ages.  An  out- 
break of  a  severe  form  in  Strasbiirg  in  the  early  pa  it  of  the  fifteenth  een-  ■ 
tiiry  has  given  one  of  tlie  names  in  cunuuon  use  at  the  pi'eseut  diiv,  for 
during  this  outbreak  the  chief  magistrate  of  8traahurg  ordereil  those 
afflicted  with  dancing  mania  (x^'pein)  to  repair  to  the  chapel  of  Saint  Vitus 
in  Zalwrn,  a  small  village  in  Alsace,  not  far  i\\nn  Stnisburg.  The  name, 
St,  Vitus's  dance,  is  the  only  point  of  affinity  betw^een  the  dancing  mania 
of  old  and  tfie  idiopathic  chorea  of  the  present  day.  Idiopathic  chorea  wa^ 
placed  on  a  firm  fcM>ting  by  the  descriptions  of  Sydenham^  and  it  is  a  mere 
matter  of  justice  to  remember  liis  name  in  connection  with  this  important 
uein'osis.^ 

Etiology- — Chorea  is  distinctly  a  neurosis  of  early  life.  With  the 
exct'ptiou  of  two  easels  reporttnl  hy  Sinklcr'  in  persons  over  eigVity  years, 
the  vast  majority  Ivegin  in  early  youth,  and  first  attacks  of  this  disease 
almost  invariably  occur  thus  earlj.  Dr.  Stephen  Mackenzie  has  given  tlie 
statistics  of  four  hundred  and  thirtv-nine  cases  tabulated  for  the  British 


*  Tlie  history  of  chorea  hajs  been  well  written  hy  SoUinann  in  Gerhardt's  Manual,  roL  y* 

*  Journiil  of  Nervous  and  Mental  Diseascsi  July,  1881. 
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etlical  Assix'iatiou  CVjllectivc  Investigation  C<jmmittee.*  Of  those  fimr 
undred  aud  thirty-nine  cases,  tliirtj*fbur  per  eent.  oeeurred  betwet^n  the 
of  five  aud  ten  yearsj  forty-three  {>er  cent.  l>et\veeo  ten  and  fifteen 
j^'eai-g!,  and  sixteen  per  cent,  between  fiftet^i  and  twenty  years.  The  lai^est 
m^nmljer  of  attaeks  occnr  in  the  tliiiteenth  yeiir  of  life.  Bnt  some  ruses 
cxcur  eveu  niueli  earlier  tliati  these  tables  would  indicate,  I  have  seen  oue 
erase  in  a  clnld  a  little  nnder  one  year  of  age,  and  several  in  ehildren  between 
-^wo  and  tlirei^  years  of  age. 

Sinkler^  refers  to  a  ease  of  congenital  ehorea  due  to  fright  of  the  mother 
«3!iring  prt^nancy,  and  similar  cases  have  l>een  reeoRlc*.!  liv  others.  Hercxli- 
^ary  predispisition  most  be  taken  into  axx-tjimt.  €lKirt*a  is  evidently  one 
«>f  several  neuroses  wldcli  may  be  developxl  in  the  rbilditHi  of  parents 
^ifilieted  with  epilepsy,  migraine,  or  ehorea,  I  have  on  various  txt^asions 
%ad  under  treatment  a  lather  fur  epilepsy  and  his  eliild  for  elioR'a. 

Refei't'nee  must   \h}  made  to  a  s|kh  ial    furni  of  ehorea,   tlje  so-ealli'd 

lereditary  ehon^  of  Ilnntington.'     This  rormap|>ears  hite  in  hfe,  generally 

-^bout  the  £ige  of  ibrty  or  later ;  it  ocx^ni-s  in  members  of  the  same  family, 

^auid  is  distinguijihecl  frum  tlie  ordinary  chorea  by  the  associatitin  witli  it  of 

markcM:!  psychic  disturljaiiee  amoiuiting  to  dementia. 

Peretti*  gives  the  history  of  four  families  deseende<l   tVinn  a  elioreic 

imman;   tw^o   families  were    frets   but    in    the   other  twt)   families  twclv<* 

peiBons  were  allklnl  witli  eliorca.      Adilitional  easi'S  have  hei^n  repurtul 

by  McLeod,*  Zaelier,*   Holfmaiui/  and    Sinkler,**  the   last-named   author 

showing  tliat  the  tiis^'itse  was  Rx^ngnizitl  by  Ih'.  Waters  in  1841, 

In  June,  IHOD,  Weir  Jlitehell/-*  made  an  i[ilerestiug  report  upcm  several 

Emaes  of  "spinal  ehorea,"  possibly  of  hereditary  Ibrm,  oei'orring  in  adrdt 
iudivtduals  and  resembling  dog-ehoreii. 
Sex, — All  authors  are  agreed  as  to  the  greater  liability  of  the  female 
sex.  Sinkler  has  eolhx't<Ld  three  hundixHl  and  twenty-eight  eases,  of  wliicii 
two  hundred  and  thirty-two  were  females  and  ninety-six  males.  G^jwers,^" 
who  has  eombined  tlie  statistics  of  several  other  writers  witli  his  own,  found 
tliat  of  une  thousand  cases  only  tbn^'  hnnilretl  aud  sixty-five  were  boys. 
My  own  experience  is  iu  entire  at'eonl  with  these  statistics:  of  seventy 
CBsmf  twenty-one  were  males  and  forty-nine  w^fe  females." 


I 


»  British  Medk-al  Jourrml,  Febniary,  1887. 

•  Pepper *§  System  of  Mt^^lk'ijits  voL  v.  p.  441, 

•  MedicHl  and  Surejicul  Reporter,  1872. 

•  Berlin,  Klin*  Woc:jhon«t*hr,  1885, 

•  Jciumrtlof  Mc-ntjil  Science*,  1881. 

•  NeurrUr>^.  CentruU^liitt,  1H88. 
^  Vm-h<»w^%  Art'liiv,  v<«L  xei. 

"  Juurnttl  **f  Ntrvoiia  tin  J  Mental  Disi^A^^fi^  Febniaryi  1889. 

•  At  i\w  inootititr  "f  til*'  Atiir-riciin  Neurological  Associiition.    See  Journal  of  Nervous 
MnntiiJ  l>U<?a*»oa,  1890,  p.  427. 

**  Digefi^cs  of  the  Nervoujj  8y?U^nit  p.  ^57. 

"  Thi*  talilo  includes  only  cases  ieon  within  the  Init  yeiir  nml  a  linlf. 
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Ji(we, — Statistics  with  roj^^nl  to  tlie  influence  of  race  up>n' 
iusuf!icieot.  Weir  MitcliclP  thinks  that  tlic  oegro  race  is  iiliiii>^ 
from  choreji,  but  my  own  (}xj>erienoe  is  at  variance  vf\i\\  thR  Amriop  tk 
v^ery  limited  mimlx^r  of  nogn>cs  wlio  sec»k  treatment  at  the  Nfw  V<dt 
Polyclinic^  there  liave  Iwen  a  number  of  chililren  muttering  fmm  clii«mi, 
and,  curiously  enough,  all  of  these  have  Ixi-n  bciys.  Comjietitioit  at  Mm\ 
seemed  to  me  to  have  been  the  exciting  muse  of  these  (!a§es. 

Oimafe  ha-s  no  distinct  lx>aring,  a^  far  a-s  can  Ik'  made  out,  eitiirr  upon 
the  deveIo|iment  of  t!ie  diseas*?  jjroper  or  upon  tlie  causation  of  the  twii- 
vidual  attack,  but  there  seems  to  he  a  distinct  seasonal  lutluenoe  upao  tte 
txx'urrenee  of  attacks.  Dr.  Morris  Tvcnvis/  of  Pliiladcl|)hia,  ha*  found  thai 
the  fewest  attacks  oi-currt^l  in  ik-tolRT  [A A  per  cent,)  and  the  grtnleit  uum* 
bcr  in  Maix?h  (15.3  per  t^'ut.).^  (hi  the  whole,  my  own  experienoe  b  in 
agnx'ment  with  this;  but  I  have  never  l>t^*n  al>lc  to  overhxik  the  fail  tkt 
many  of  the  attat^ks  occurring  in  c^rly  antunui  folluw  upon  die  o|>eniasf 
of  W'biX)!,  and  that  in  Man^h  the  strain  of  winter  diitie*;  is  greatest,  and,tt» 
api>!ied  tu  the  individual  case,  jxxrticidarly  in  private  practice,  I  liivr 
always  Ixvn  abh-  t**  11  nd  s*>mc  other  than  sf^asonal  and  a  more  |ilaitsiU# 
infltienee.  Dr.  Jbirris  Lewis  has  paid  much  attention  to  this  mibjert,  mi 
his  a:)neInsions  deserve  cjireful  consideration.  It  is  my  duty,  therefore,  tt» 
refer  to  the^e  additional  faints  :  no  cf>rresjMindenfe  has  l^een  fttund  hfrwwn 
the  occurrence  of  choiva  and  variations  in  tern [k^ rat uj'e,  humidity,  or  loi> 
metric  pressure;  tl*ere  w:ls  a  eorrespondenee,  however,  between  the  numl«r 
of  attacks  of  cliuix-a  and  (hu  nnndxT  at  rainy  and  cbauly  days  awl  tbf 
numlxu*  of  storm-i:cntrcs  tijat  passt^l  over  Philadel]»hia.  I  rej^eat  that  ttU 
such  statements  must  be  taken  with  great  reserve;  they  will  gain  \n\il^ 
if  other  observers  in  diilcR'nt  stations  n^ch  the  sjime  or  similar  resulti. 

As  regai-ds  the  causation  of  tlie  diseiLsti  itself,  and  not  of  the  atticb^ 
other  factors  play  a  much  moi\^  imjiortant  rok.  Above  all,  we  h^\t% 
mention  fright,  the  aetite  diseasi-s,  particularly  acute  rheamatism  and  «l^ 
latina,  cardiac  disease,  and  pregnancy. 

Frit/hi  ami  strong  emotional  excitement  are  so  frpquently  the  catwe rf 
chorea  that  it  is  nnnece«sary  to  give  statistics  on  this  p<jint.  It  is  the  diRrt 
cause  of  choreic  attacks  in  fully  one- fourth  of  the  rejiorted  cases,  aiJ  ta 
my  own  casc«  it  was  tlinnd  in  more  than  half. 

The  first  attack  as  well  as  recurrent  attacks  nmy  be  due  to  this  nw*?: 
a  first  attack,  as  a  rnh*,  folhiws  either  immixliately  or  within  a  few  Jay* 
after  the  fright.  Tluis,  I  had  under  my  observation  for  a  long  tiiiie  i 
child  that  lived  near  the  Brooklyn  Theatre  at  the  time  of  the  greit  fins. 
The  child  was  start IlhI  liy  the  sight  of  the  flames,  and  within  a  few  hoafl 
Ix^u  to  twitch,  and  soon  developed  severe  chorea.     In  one  case  the  sijbl 


*  Lecturet  on  Nervous  Drsenses. 

*  The  Pulydinic,  Jftnuary,  1887:  cf.  also  Dr.  Mitchell'i  vitvi. 

'  Wk'kf  s  (1844)  and  GerhanJt'a  stiilUtics  »re  m  geo«ml  agreemt^at  wiib  ilik 
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of  a  streot-brawl,  in  anotht^r  the  sip:ht  of  a  dmJ  Iwdy,  and  in  still  another 
the  news  of  the  death  of  tlie  ehild's  father,  wa.*^  tlie  direet  cause  of  ihe 
choreic  attack.  In  ehiklren  who  Jiave  had  chorea  trivial  oceiirreiiet^s  are  apt 
:o  hring  ou  au  attack*  Slight  overstrain  at  sehool,  the  nnex|>eeted  rej>ort 
if  a  pi.stol,  a  severe  thnnder-sturniy  or  a  i^evere  seolding;  bv  a  jmrent  (as 
Kx^urretl  in  a  private  ttise  of  mine)  may  Iw?  snffieieat  to  hring  on  an  attack. 

Acuie  Mkeumatwm. — Diifcrent  interpretations  iiave  been  put  upon  fhe 
^ct,  but  the  fart  is  nndispnt(*d  tliat  in  a  very  lai"j;!;e  uunilx^r  of  eases  of 
fhorea  we  also  obtain  a  history  of  rheimiatism  ;  but  a  (^u.sal  relation  can 
>e  proved  in  those  irnses  only  in  whieli  the  rhenniatisni  distinetly  preceded 
he  attack.  This  0(X'nrr("il  in  aliout  one-fVHirtli  of  the  castas  rejun-ted  (jy  S{h»,* 
Roger,*  the  British  Malical  Atiwociatiyn  Collective  Investi^tion  ( Vuumittee, 
md  Gowers.  Eiehlioi^t  and  StriimjK'll  tliink  the  relationship  between 
rhenniatisni  and  ehorcti  an  oecasic»nal  one  ;  Brie|J:er^  insists  on  the  existence 
i>f  an  alternation  between  these  enmhtions. 

Steiner*  states  that  in  bnt  four  of  two  hiuidrfHl  and  fifty-two  eases  did 
chorea  develop  during  tlie  cM>nrse  of  acute  artienlar  rhenniatism.  Stnrgis 
found  rhenniatism  fpreeedinix?)  in  twenty  jx*r  e<*ut.  of  two  liundrefl  and 
ninete<?n  ehoreas,  bnt  does  not  tlitnk  there  is  any  cansal  relation,  Inx^use 
fift<[H^n  |ier  cent*  of  all  childivn  are  rfieuniatie,  Allan  Mcljane  Hamilton'* 
found  twi'nty  jxt  ttnit,  of  all  s^'hool-ehikln-n  in  New  York  City  choreic, 
or  affcf'tcJ  with  some  similar  disimUi^r,  Hicse  statistics  are  startling^  and 
need  verifieatinn  :  if  correet,  the  eoincidenee  of  the  two  diseases  would  lie 
more  proliable  thnii  a  cjinsiil  relation  l>et\veen  the  two, 

I  eonld  obtain  a  satisfaetory  history  of  rlieomatism  in  only  eight  of 
ieventy  eases  of  chorea,  Roniijerg  and  Niemeyer  denied  any  relationsliip 
between  the  two  af!e*:'tions,  but  their  objections  were  nrgrxl  before  the  more 
careful  statistics  of  re<*cut  yea i^  had  bet^n  rci'orded,  Sinkler  found  a  history 
of  rhenniatism  in  thirty-seven  of  two  luuidrcd  and  scn'euty-nine  cases. 
Hirt,*one  of  the  latest  writers  on  this  subject,  thinks  that  there  is  a  com- 
mon toxic  agent,  which  if  it  affect  the  c^jrtex  will  prmlnee  <'horcic  move- 
inents,  if  it  affect  the  joints  chiefly  will  gi\T  ri.se  to  acute  rheumatism.  This 
is  jumping  at  ctmelnsions.  That  toxic  agents  may  ^>ceasionally  pi\»duee 
rheumatism  and  chorea  I  am  willing  to  all*>w,  but  the  large  inrmber  of 
eas(^  due  to  fright  ttinnot  Ix^  awountt^l  for  in  this  way.  Here,  again, 
the  germ-theory  oljseures  our  vision.  An  infcn-tions  or  toxic  disease  may 
produce  chorea,  but  if  it  does  so  it  acts  simply  iis  a  debilitating  factor,  just 
as  <'horea  may  I>e  dnc  to  any  exhausting  disease,  to  a  profound  anemia, 
and  the  like.     Among  recent  vvritei*s,  Herringhani/  Cheadle/  Mackenzie, 


*  Mem.  *3r  r  Acad.,  xv.  1850,  *  Arch,  gt^ti.  de  Med.,  1886,  xiL 
»  Berlin.  Klin.  Wc«.aK*nst.-hr.,  18S6,  No.  10. 

•  ZieroN*i»^n's  Cydopaedift,  voL  xiv.  p.  427. 

*  Am<*rican  Psjoholoijical  Journal^  FelinuiryT  1^70 » 

•  Pjiiholusfie  unci  Thempif  der  NervenkrankliL>iteii,  p.  307. 
'  iMUceij  Jtinuary  12,  1883.  ^  Ibid.,  May  4,  1889. 
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BoiR'liaud/  Wlieve  that  an  intimate  i\-4atiou  exists  between  chorea  antf' 
rbeuniudsm, 

HeaH-dmcise  precedes  chorea  in  oneHiuarter  to  one-half  of  the  eases.* 
I  have  foiiiifl  orgiuiie  h<?art-diseaHe  in  twelve  cases  out  of  seventy.  Then*  J 
18  no  nee<l  in  tfiis  instance  i»f  assuming  any  infectious  agent  as  the  cauiM?  " 
of  botli  the  myo-  and  the  cnchwarditis  on  the  one  Iraud,  and  of  choi"ta  on 
the  uther :  if  any  explanation  niuyt  Ik^  given  of  the  relationship  Ix-tweeii 
these  twii  conditions,  it  sc^enis  much  more  mtional  to  asiTibe  the  chorea  lo 
the  slight  dcmngements  and  irrt^gnlarrties  of  va^nridar  t^upply  of  the  highest 
nerve-elements,  resulting  fmm  the  cardiac  lesion,  altliough  there  iiiuy  be  no 
grcKSs  signs  of  faulty  cornpr^nsiUion, 

Pffy/tianct/  is  set  fivquent  a  aiuse  of  tins  disoixJer  tliat  chorea  gravidarum 
18  a  well-known  affection.  As  a  nde,  it  occurs  in  women  who  have  had 
attacks  of  choiva  in  earlier  life.  A  fii"st  atlaek  during  pregnancy  is  rare.  M 
Wonicn  untler  twenty-five  aixi  most  ajit  to  bt*  aifected,  and  the  largest  ■ 
number  of  attacks  occur  during  the  tiiiixi  month,'  and  mom  particularly 
during  a  first  pR^gnancy,  Not  long  since  I  liad  occasion  to  see  in  eonsnl- 
tatiou  a  young  lady  who  had  liad  cliorca  in  cliikllj<Hid,  and  who  had  slight 
elioiXMe  nnncments  of  the  tnngnc  during  her  |>criod  of  engagement.  These 
disappeai-ed  bt^fore  marriage.  Shortly  after  marriage  she  became  pregnant, 
and  in  the  si^rmd  or  thinl  month  of  pregnancy  she  developeil  severe 
chorea.  Although  tfiis  lasttxl  a  fi^w  months,  pregnancy  was  not  interfered 
with,  anil  at  full  term  she  gave  birth  to  a  strong,  healthy  chihl. 

I  have  kiu^wu  caHcs  to  develop  after  clnldliirth,  and  in  a  case  seen  ab>nt 
six  miuiths  ago  distinct  chorea  was  a^ssociated  with  acute  puerixn*al  mania. 
In  this  <^st*  tliere  was  undoubted  chon^,  and  the  movements  were  very 
ditferent  from  the  ordinary  restless  movements  of  acute  mania.  The  a$^>- 
elation  of  these  two  conditions  is  not  surprising,  if  we  regard  Ixjth  of  Uiem 
(the  aetite  mania  and  the  chorai)  as  syjuptoms  of  exhaustion  of  the  entire 
central  nervous  system,* 

In  the  absence  of  pregnancy,  marriage  ahme,  with  the  attendant  excite- 
ments, is  sutticient  to  |>nMlHee  a  recurivnt-e  of  chorea.  This  was  well  illus- 
trated by  a  case  under  my  observation  at  tlie  Polyclinic,  of  a  young  Russian 
wonum  age<l  eighteen  yrai^,  who  lind  married  a  few  months  ]nx^v»c»nsly» 
wlio  was  markc^lly  liysteri*'al  and  ciiuhl  lie  easily  hypnotized,  and  who 
develofHxl  chorea  almost  immediately  after  marriage,  but  was  not  }>r«:^nant 
when  last  si^cn,  six  mouths  after  marriage.  The  choreic  movements,  it  is 
worth  adding,  disappt^aix^d  entirely  during  the  hypnotic  state,  as  they  do  in 
ordinary  sltTp, 

*  Rtjv,  menis.  de  rEtifante,  1S89. 

*  8ttttHti«s  of  the  British  MtMlical  Association  Collective  lnve?^tig»ttoii  ComtnUt4>e  and 
of  Gowt^TS. 

^  This  stntement  is  bastnl  up*»fv  numeruus  slQtislics. 

*  Ruhurnjin  (Borlin  Disst^rtiilioii,  1881*)  aiitl  HitndHeld  Jones  (British  Medicul  JouriijU, 
1889)  arc  the  recent  writer!*  oti  the  chorea  of  jinii^nuncy* 
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It  seemetl  prapr  to  iiitrrwiiux?  these  statements  regarding  chorea  in  the 
adult,  for  it  h  alni(>st  invariably  the  tx^snlt  of  chorea  in  early  Hfr. 

Ri^x  chorea  is  fi-equently  mentioned.     The  reflex  orij:rin  of  all  func- 

rioiial  diswjrdei-s  of  the  iiervons  system  is  m-ged  by  many  writers;   bnt,  if 

€7aan'jally  sifted,  it  will  Im  foiintl  that  there  are  very  few  trnly  reflex  choreas* 

1*he  only  cases  I  have  seen  which  were  of  indnbitalile  reflex  origin  wei'e 

*i  f le  to  intestinal  parasites,     I  have  in  raind  two  eases,  and  only  two,  out  of 

^^^    very  considenible  unmlKT,  in  which  the  prcHcnee  of  a  tniM'-wiirm  stvnuti 

*^^r*  aivunnt   ft»r  ihe  cfiorea  ;  at  all  events,  the  hitter  disappcart'^l  very  soon 

^"^vithin  a  week)  after  the  removal  of  the  worm.     I  am  in  dmibt  as  to  reflex 

^^^^lioreas  dne  to  nasjil  or  cK-nhir  rrmihle  :  s(»ine  of  tliese  are  nu^re  proiK:»rIy 

i^^tabit  choreas,  or,  ac^cordiiig  to  (iowers,  lialjit  spasms,  but  of  those  eas<^s  of 

^^t  xne,  general ly  facial,  chorea  whicli  I  have  seen,  which  had  lieen  nnder  the 

•^  rt'atment  of  rliinologists  and  oculists ,  and  wen^  referred  by  them  to  me,  all 

"'^^cre  relieved  by  general  choreic  trcatmiiit,  and  not  l)y  local  treatment  of 

"^ihe  nose  or  eyes.     Allowing  for  tlie  fact  that  tlicse  cases  were  the  vrry  ones 

"^^*hich  did  not  do  well  inidcr  locid  treat mcnt^  and  that  those  that  do  well  do 

^^.lol  reach  the  ueorologist,  yet,  from  my  own  experience  with  a  larger  nnmlier 

C'^ciif  cases  which  consnlttHJ   me  in  the  first  instance,  and   from   eonversation 
^'^^ith   many  specialists,  I  feel  warmnteil   in  saying  that  there  are  very  lew 
ceases  of  true  reflex  chorea. 
The  iTlatioii  between  epilepsy  and  chorea  is  worth  mentioning.    Gowers 
Tefers  to  a  few  cases  in  wlu'cFi  epilepsy  thited  iTom  chort^i,  and  I  have  now 
under  ol>servation  at  the  Montt^iore  Home  a  wnmau  about  forty  veal's  ttf 
age  who,  in  addition  to  carcinoma  uteri,  presents  the  most   marked  t*horea 
of  the  faee-mus*'les  and  of  the  tongne ;  so  extreme  an'  tlic  (*li<ireic  move- 
ments that  s[K"edi   is  absolutely  unintelligifile,  and  thi*  attempt  to  tise  the 
h*|)s  results  in  the  most  carious  grimaces.     In  this  case  the  ehon  a  l)egan 
I  after  the  cessation  of  epileptic  attacks  a  few  years  ago, 

^H  Patbologry;  Pathological  Anatomy. — Tlie  mori)id  changes  nnderly- 

^^  ing  cliorea  are  still  a  great  mystery,  ^ot  that  autopsies  are  wanting,  for 
then*  are  many  sucli  on  ri^'ord,  in  spite  of  the  fact  that  chorea  is  rarely  a 
fatal  disease;  but  there  have  hvu  so  many  diftcivnt  post-mortem  Hndings 
des4*ribe(l  that  eaeh  writer  may  be  said  to  have  his  own  }>ecnliar  view  r>f  the 
patholog)'  of  this  disease.  Thosr  wlm  may  Ix'  intcresttil  in  the  uhlcr  thecjries 
eoniieming  chon^a  will  find  tliem  without  niunljer  in  Soltmann's  article  on 
ehon-a  in  Gerhardl's  large  manual.  Anything  and  everytliing,  from  blood- 
diatJiesis  to  a  tnnuu*  in  any  part  of  the  brainj  has  at  one  time  or  another 
l)een  held  to  Ix*  tlie  <'ansc  of  chorea,  S^^'e  collected  eighty-four  cases  of 
chorea  on  wliich  a  post-mottem  examination  had  Imx'Ii  nKide.  In  sixteen 
no  changes  werx-  found  in  the  central  nervous  system.  In  tliirty-two  thei-e 
were  lesions  in  the  Ijrain  and  nervons  centres  (softening  and  tulx*rcnIosis), 
io  the  remainder  there  was  congestion  of  the  serous  membranes.    Ogle^ 
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also  si)eaks  equally  vai^ut'ly  of  ron<;:c*^tioij  ui"  the  nervous  centre's;  Pye-Sm  i^ 
iiieotiuns  hyperiemia  of  the  brain   and  cord, — statements  wliieh  exary    ou 
will  be  able  tu  take  at  tlieir  true  value.     In  lS68Steiner*  reportal     tin' 
careful  examination  of  tbree  raises  of  chorea.     He  found  a  eert^bn>i>^>i  r:»-^ 
anaemia  and  some  connalive-t issue  prolileration  in  the  iipj>er  pail  of  t^^^\ 
sjvinal  (Nird  ;    cNJUtiequentty,  he  lookin!   upon  diorta  as  a  sort  of  ".himu--^^ 
irritation/'     TJiis  view  is  not  ehareil   by  aiiy  of  the  moi'e  rei^eut  writejr 
although  several  of  theoi  have  found  changt*s  in  the  spinal  coiil  as  well  i 
in  the  brain, 

Meyoert^  and  ElHseher  *  have  found  iiyaline  degeoeration  in  the  nerve- 
eel  Is  of  the  tx^ntral  ganglia.  The  last-narninl  author  also  found  ehang<:^  in 
the  vc*ssels  of  the  eiMitnil  gtmglia,  as  well  as  extravasation  of  blood  iuto 
the  connective  tissue  of  the  brain,  and  numerous  emboli  in  the  smallest 
vessels  of  the  (^ortex,  Flechf^ig  lias  found  hyaline  changes  in  the  anterior 
divisions  of  the  leutieular  nuelens, 

Diekinstjn,^  whose  studies  were  made  with  unusual  eai-e,  has  analyze<l  a 
large  number  of  post-mortem  repnrts,  ami  finds  that  hypenemia  of  the 
brain  and  eord  and  numerous  hemorrhages  into  those  regions  of  the  brain 
suitplied  by  the  middle  cerebral  artery  constitute  the  most  frequent  morbid 
condition  of  choi^^a,  but  be  obj<:vts  to  the  eraljolic  the<.)rv. 

The  emljolie  origin  of  chorea  has  been  maintainetl  by  many  authors, 
chief  among  theju  being  Hughliugs  Jackson,  wlio  holds,  furthermore,  that 
the  fretjneut  involvement  of  the  faee-mnseles  proves  the  cerebral  origin  of 
chorea*  The  association  of  endorartlitis  with  chorea  (in  seventeen  of  twentv- 
two  fatal  cases  collt^'tcil  ijy  I>ickins*jn)  lends  considerable  iov*?e  to  the  argu- 
ments of  those  who  advance  the  endjolic  theory  of  the  origin  of  elioredL 
This  explanation  is  unsatisfaetory  in  that  large  nnintier  of  cases  in  which 
there  is  no  eudoi-aixlitis,  and,  furthermore,  a  most  careful  examination  by 
Gowers  and  othei*9  has  failed  to  reveal  emboli  in  the  brains  of  persons  who 
have  ditd  with  cliorea.  The  most  dirc^ct  proof  of  the  relation  between 
chorea  and  capillary  embolism  of  the  brain  was  given  by  Angel  iloney^ 
who  by  injc^'tions  of  a  fluid  into  the  earotids  of  animals  produced  mov*e- 
ments  closely  resembling  those  of  cliorea,*  and  this  ecmdition  was  associated 
with  capillary  embolism  uf  the  brain  and  cord. 

To  comph'te  the  list  of  post-mortem  findings,  we  add  tliat  Golgi  found 
mlcifitntion  of  the  cells  of  Purkiuje  in  the  cerebellum  (quoted  by  Oowem). 
Ellist^her^  and  Lockhart  Clarke  found  chnugc^  in  the  nerve-elements  and 
connective  tissue  in  the  spinal  eord,  and  EUischer  even  descrilx^s  a  hyaline 
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ion   of  the    axis-cylimlers    of  peripheral    nerves*      Dana'    fuund 
iiitt*rjse  oerelnul  atid  spinal    liypenemia  ;    HaiidfoixF   fnuiid    iiumcruus 
[lall  hemorrhages,  tlirombuses,  and  a  general  dilatation  of  the  blniRl-vesseU 
in   tlie  medulla,  jwns,  and  spinal   atrd,      Garrod^  attributes  chorea  to  an 
nvergruwth  of  connective  tissue  in  the  Dcrve-centres,  while  (iro-sse*  pro- 
iiiii.-5  himself  au  adherent  of  the  theory  of  the  eniboUc  origin  of  chorea. 
From  the  precciling  account  of  [Hjst- mortem  findiugs  but  oue  inference 
be  made :  the  true  jKitliology  of  chorea  is  still  unknown.     8nch  facts 
ms  we  have  olitaintd  point  to  a  wide-spJ*ead  nutritive  and  fnnetiunal  dis- 
turlmneeof  the  higher  nerve-elenieuts  throughout  the  central  nervous  system. 
Til  is  disturljauee  nctxl  not  be  due  iu  ever}'  case  to  one  and  the  same  canse. 
The  gauglioUHjells   and    higlier  nerve-elemeuts  are  Xi^ny  sensitive  to  the 
slightest  changes  of  blood -supply.     In  one  case  a  general  hyjKTieniia  may 
be   sufficient    to  disturb  tlicir   normal   blorxl-snpply,  and   iu  another  ejise 
capillary  emboli  may  proihiL^;  the  same  result.     As  there  is  go(»d  n^ason  to 
etip|Mis4.'  that   irritation  of  gtny  matter  anywhere  in   the  cc^utral   nervous 
i«ystem  Diay  give  rise  to  epileptic  convulsions  (how  else  can  we  exjilaiu  the 
iultial  eoDvnlsions  of  anterior  poliomyelitis  ?)j  s<.>  a  cliange  in  the  nntritive 
CDndition  of  the  ganglion-eel  la  and  lilgher  uerveH?lenients  in  any  part  of 
the  gray  matter  of  the  central  nervous  system  may  give  rise  to  clioreic 
movements.     That  chort^a  is  in  most  instances  a  ecrvbntt  disease  may  be  in- 
ferred fnjm  the  very  fretpient  assoeiation  of  the  severer  forms  with  psychic 
changes,  from  the  inv'olvement  of  the  face,  as  Jackson  jxiinted  out,  and 
from  the  assoeiation  with  ejiilepsy,  as  prc^ved  by  eases  of  Gowers,  and  by 
my  own  case,  recoitkd  on  p.  84o. 

The  occurren(?e,  or  nither  the  persisteflce,  of  chorea  iu  dogs  after  section 
of  the  spinal  <'onb  antl  the  very  i-emarkable  cases  in  man,  I'cpoHcd  l>v  Weir 
Mitchell,  and  Resembling  d4Jg-{'hurea,  seem  Iq  me  to  |x>iut  to  the  possibility 
of  QDUsual  Ibrms  of  choi-ea  being  due  to  involvement  of  the  spinal  corI. 

in  <^*onetusion,  let  me  remind  tlie  reader  that  the  post-hemiplegte  elutrea 

of  children   is  rpiite  as  apt  to  occur  after  cortical  as  after  intra-eerebral 

Josiufis.     luasmuch  as  I  have  allowed  that  gray  matter  anywhcix"  in  the 

brain  or  the  spinal  corI  may  be  the  seal  of  the  lesion  of  chorea*  I  have 

*io  renson  specially  to  defend  or  combat  tlie  older  view  of  the  thalamic 

I  origin  4if  cht^rea.     In  some  t^ses  the  lesion  may  lie  in  the  thahuuus,  but  it 

l^tiay  also  t>e  in  the  lenticular  nnelcus,  as  in  the  ease  of  Fleehsig,  or  in  any 

Other  ganglionic  mass. 

Symptomatology. — Involuntary  and  irregular  twitching  movements 

►^f  any  muscle  or  groups  of  mnscles  of  the  bfjdy  constitute  the  ciii'dinal 

i  Symptom  of  choR^a.     The  museh^s  of  the  hands  and   fingei-s  and  of  the 

face  aod  tongue  are  most  often  alibcted,  but  it  is  not  rare  to  find  the  leg- 
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and  truiik-niiiS4"los  a\m  iiivolvKl,     These  twitehing  movements  are  apl 
be  woi^se  on  voluntary  etf'ort,  but  they  also  appear  at  shorter  or  lou^*fi 
intervals  wlien  no  muscular  effort  m  attempted ;   they  may  bwonie  mo9t] 
marked  if  the  i>atieQt  uiakes  a  determined  effort  to  keep  the  part  aLigolutelyf 
quiet. 

In  addition  to  these  twitching  movements  there  h  a  general  restlessness' 
of  the  body ;  while  under  examination  the  patient  ehanges  his  position 
ever}'  seeond, — rests  fii"st  npon  one  toot,  then  upon  another,  keeping  up  a 
tM>n8tant  rhant^e.  If  the  pfiysioian  examine  the  hauds»  the  twitebing  may  be 
inhibital  in  theiu  f<jr  one  moment,  but  some  other  part,  the  face  or  the  leg, 
will  twiteh  all  the  moi*e  for  tlie  time-lx'in^. 

In  a  large  inimber  of  patients  but  one-half  of  the  body  is  involved,  and 
in  that  ease  we  speak  of  hemioborea.     As  far  as  can  be  gathered  fromB 
extensive  statisticH,  rft^ht  and  left  heraichorea  are  equally  frequent.     This 
is  fully  eoulirmed  by  iin-  o\vn  eases. 

As  a  rule^  the  twitchinfi:  movements  are  so  distinct  from  the  start  that  do] 
special  examinatiou  is  needed  for  purposes  of  diagnosis;  in  some  instances,] 
however^  the  disease,  or  a  choreic  attack,  Ixigins  with  a  general  restlessness  J 
and  the  choreic  movements  can  be  discovereil  only  npon  close  inspection  of  I 
the  hand  or  tongue.  If  the  nature  of  the  disease  is  in  doubt,  I  ask  th«j 
little  patient  to  place  its  hand  quietly  ujjon  my  own,  or  lx*tween  my  two 
hands:  in  this  way  the  irregular  choreic  movements  can  \yo  easily  seen  or 
felt.  The  true  natuix?  of  many  a  trouble  which  appears  to  l>e  nothing  rnore^ 
than  a  **  little  ucrvonsnt*ss''  may  thus  1hi  tletect<iL  The  very  greatest] 
iiui>ortaiiee,  and  mure  tliaii  is  generally  allowe<l,  should  be  atta*.4ied  to  the] 
tongue.  In  douhtjnl  cases  choreic  movernenis  of  the  tongii4:  will  oflen  prom  i 
the  nattirf  of  thf  tUseaj^e,  I  have  found  this  to  be  true  in  a  inimber  afj 
instaiices  r»f  supposeil  habit  chorea  or  habit  spasm  of  the  fat^e-mustdes. 

If  the  tongue,  when  pmtruded,  shows  the  characteristic  choreic  move 
ments,  it  is  well  to  regard  tlic  disease  as  true  chorea.     The  exact  nature  ^ 
of  these  tongue-movements  is  difficult  to  d*^seril>e'  they  arc  slo\i%  coarse,  i 
and  rhythmical,  and  when  the  tongue  is  protruded  the  month   is  opened! 
unnecessarily  widely,  and  the  tungue   is  scH>n   caught  l>etween   the  teeth. 
These  movements  giv^c  rise  to  wliat  I  shouhl  be  inclined  to  call  the  "facies**^ 
of  chorea.  I 

All  the  movements  of  a  choreic  ] Kit i cut  (except  in  the  milder  cases)  are 
chanicterized  by  extreme  awkwai'dness.     This  is  well  shown  if  the  patient. 
fastens  or  unfastens  his  clothes,  in  raising  a  glass  of  water  to  the  lip^,  in 
attempting  to  hold  the  pen  in  writing;  in  short,  in  whatever  muscular] 
effort  the  pmticnt  may  make.     This  awkwardness  and  the  constant  jerking^ 
of  the  bead  and  bculy  are  the  source  of  greatest  annoyance  t*i  the  patient , 
In  fully  nine- tenths  of  the  cases  the  patient,  while  annoyed,  does  not 
appear  to  be  fatigued  by  the  jerking  movements  of  the  muscles;  but  In  thel 
remaining  tenth  the  movements  are  so  sevei^e  that  they  lead  to  great  exhaus-  ^ 
tion.     It  is  foitunate  for    '     "^  patients,  as  for  all  other  choreic  jiatient^ 
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riiat  the  mov^'emeuts  cease  during  sleep.     Two  years  ago  I  had  under  ti^eat- 

mcDt  a  little  girl,  six  years  of  age,  the  child  of  healthy  and  intelligent 

p«a.n^nt&     I  hatl  carrieil  the  child  siieeeiw fully  through  its  first  attack  of 

t^Amcrea;  in  the  second  attack,  which  c^ine  on  after  a  fright,  the  movements 

^«^^3feso  extreme  and  sleep  was  so  poor  that  within  a  few  weeks  thc^child 

cl  l^il  of  exhaustion  ;  the  heart  had  been  involvt^l  in  tlie  first  attack ;  it  was 

i^-^zsi  iiivolvetl  in  the  sec^md  attack,  except  that  the  almost  continuous  and 

K:treine  movements  iuci-eii^cd  the  work  which  it  had  to  perform. 

This  is  the  only  fatal  case  of  chorea  I  have  seen  among  a  large  number 
c*"ff*  severe  cases.  In  the  severer  forms  the  movements  are  often  so  excessive 
^i^^at  the  bed  must  Ik^  well  paddtJ,  or  the  patient  be  watcher]  constantly^  to 
t^:»^event  injur\^  to  the  body. 

Sjnie  weakness  of  the  muscles  is  regularly  associated  with  the  choreic 
*^*^*.ovements.  Gow^ers  has  proposed  the  term  **  pamlytic  choiva' ■  for  those 
*-^^^*se3  in  which  there  is  marked  paralysis^  hut  I  can  find  no  sufficient  excuse 
*^-^r  the  introduction  of  this  term.  The  difference  is  one  of  degree,  not  of 
^ind, 

Speech  is  fre«|uently  invf»lvcd*  The  choreic  movements  of  the  tongue 
^^id  laryngeal  muscles  may  make  speech  altogether  unintelligible.  In  the 
fc-iilder  cases  there  is  a  little  awkwardness  of  articulation,  a  tendency  to 
^^H'ak  off  words,  to  begin  sentences  again  and  again,  but  ntttliing  more. 

Deglutition  may  be  difficult;  the  tongue  is  ft-equently  bitten,  and,  from 
-Ic  awkwanlness  in  tlie  use  of  knife  and  fork  and  in  passing  food  to  the 
^louth,  the  jwitieut  is  an  ungainly  siglit  while  at  his  nieids. 

Mention  should  alsci  be  made  of  kiryiigml  chorea,  a  special  form  of 

"^^horea  in  wliieh  the  laryngeal   muscles  arc  chicHy  affwted,  tlie  result  being 

•^a  peculiar  bark,  which  is  repeated   at  short   intervals.     These  eases  are 

^aometimes  mistaken  for  cases  of  hysterical  bark,  but  the  geneml  restlessness 

-*and  the  age  of  tljc  patient,  and  the  choreic  mo\'eracnt8  of  the  tongue,  make 

^be  diagnosis  an  easy  one.     X  few  years  ij^o  I  saw  a  ty[)ical  t^ase  of  the 

Icind  at  the  P«  Myelinic.     The  patient  was  a  girl  t<jn  years  of  age,  who  began 

'•o  "  bark"  after  a  sudden  friglit.     The  child  presented  other  symptoms  of 

-chorea,  and  recovered  under  the  usual  trcatjueut  for  cliorea.     There  was  no 

symptom  of  hysteria  in  the  case.     From  my  own  exiierience  1  infer  that 

tliis  is  the  rarest  form  of  chorea. 

The  ekdrmil  rmcftoiw  arc  sometimes  slightly  altered  in  cases  of  chorea.. 
Rosentlial,  BentHjikt,'  and  tlowei^  found  an  increased  res|ionso  to  the  faradiQ 
and  gsilvanic  currents  on  the  part  of  the  muscles  and  nerves  of  the  affected 
side.  This  could  be  determinc^l  only  in  cases  of  hemichorea.  Some  have 
ftsierted  that  the  reaction  of  degeneration  with  cjualitative  galvanic  changes 
(A^C.C,  >  K,C.C*,  etc,)  oecui's  in  some  instances,  I  am  inclined  to  ques* 
tion  the  tnith  of  this  statement.  I  have  made  a  large  number  of  electrical 
examinations  of  choreic  patients,  and  have  never  found  a  change  of  the 
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normal  p:alvaDic  formula.     If  the  reactiun  of  degeneration  be  pr«!¥*n^ 
complicating  disease  should  be  looked  for. 

Mental  disturljanr^e  h  not  unknown  in  diorea,  though  it  b  an  cxirp. 
tional  occurrence.  As  a  matter  of  fact  the  mental  cialibre  of  ehorrir  pi- 
tient#,  and  of  choreic  children  in  jjarticular,  is  rather  alwive  than  below  pr 
Children  who  by  means  of  a  lietter  mental  develoj^ment  J^tand  lieail  nf  the 
clai?s,  who  work  for  prizes  and  win  them^  childiTU  who  are  under  eiitt^tmi 
mental  rttminjand  aUnit  whom  parents  and  teacljei's  make  mneh  ado  Ijenaw^ 
thej  are  bright,— these  are  the  very  ones  most  apt  to  lie  attacked  by  cbim. 
In  Riime  oxcpptional  rases  there  is  a  **  ehort-a  of  the  brain,**  u^  well  a^^tifth^ 
l>ody,  and  in  tliose  patients  a  maniacal  c<imbtif>u  is  assoeiatt^  with  cLt^na 
It  is  a  rather  rare  occnrrence  to  find  cases  which  were  at  the  lieginniag  «fc 
tinctly  choreic,  and  whit^h  l>prame  maniacal  later  on.  The  reverse  ismilGii 
more  frctpient.  In  many  cases  of  acute  mania,  |iQrtieularly  in  yomf 
woraen^  I  have  notit^l  that  the  movements  of  the  extreraitie**  and  of  (hf 
tongue  were  typically  ehoTeic, 

A  majority  of  the  patients  with  severe  eliort^  shtnv  at  the  start  a  raarkfil 
irritability  of  tem]KT;  some  exhibit  distinct  a|>atliy  amouutiiig  a]ra»j?t  to 
etnpor.  In  a  very  few  eases,  jiartieularly  if  the  chorea  Viecom*^  eliruDic,! 
condition  of  dementia  may  ensue.  Rut  I  repeat  that  the  mental  dtltllr(^ 
ancH?s  are  generally  slight  and  transient. 

Complications.^ Whatever  our  views  of  the  causal  relation  mav  ht 
(se<^  p*  y4*3),  the  fact  remains  tliat  rheumatism  and  cardiac  di^iesi^  ill 
the  most  fix^quent  complieations  of  chorea.  Acute  articular  rlieunta^ 
is  a  frequent  and  immediate  forerunner  of  chorea  ;  it  may  also  ap|Kiir  un- 
exj)ectt<lly  in  the  course  of  an  attack  of  chorea.  Meynet,*  Barlow  &oJ 
Warner,^  and  Hirs<'hsprung^  describe  small  snl>cntane<jiis  nodnlei  m  if^> 
dence  of  the  rheumatic  diathesis  in  cases  of  chorea.  In  the  conrec  of  in 
attack  of  chorea  with  acute  articular  rheumatism,  endix^rditts  mnj  ip- 
pear.  In  such  cases  the  endfxtirditis  is  to  be  attributed  to  the  rheamttta 
rather  than  to  the  choi-ea. 

The  condition  of  the  heart  should  l>e  frequently  examined.  The  fir- 
qucncy  of  auiemia  in  easf^  of  chorea  makes  it  intnimlK'nt  n|>on  the  phywia 
to  allow  for  ha^niie  murmurs  and  for  a  sliglit  dilatatitjn  of  the  heart,  which 
may  be  due  to  profound  anaemia.  But  in  a  vm'  lai^  number  of  |Mtifii^ 
the  murmurs  and  other  diagnostic  signs  will  jKitnt  to  the  existeo<*  *»f 
organic  heart-disease.  Mitral  regurgitation  is  by  far  the  m*>?tt  frKjufot 
form.  In  the  statistics  of  the  British  Medical  Association  Collectiw  b* 
vestigation  Committee  there  were  one  hunJred  and  sixteen  csu^e^  of  nritnl 
disease  and  only  six  of  aortic  disease,  Gowei*s,  who  criticises  these  stite- 
tics  justly  enough,  states  that  he  found  only  two  instances  of  aortic  tegatp' 


1  Lyon  Mydical,  1876,  No.  49. 

'  TrnnsRclions  of  the  IntemalJonftl  Hcdicml  CongreWf  18S1,  voL  iv.  p.  U«l 

'  Jalirb,  f.  Kinderbeilkunde,  Mftfvb,  ISSl. 
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on  among  two  hiiiidrecl  and  fifty  cases?  of  eliorea*  Sinkler  found  cardiac 
murmur  in  eiglity-two  out  of  two  hundriM.1  and  suventy-uine  cases,  but  he 
-does  not  d«^ide  how  many  wei"e  due  to  organic  cardiac  disease.  It  may  at 
times  bo  difficult  to  detenuine  tliis  qut^tioUj  hut  if  a  patient  whose  lieiirt 
was  normal  develops  a  eaixliae  murmur  \\  hile  under  observation,  the  prob- 
ability of  an  orgimic  lesion  is  very  great.  As  before  statx?dj  or|raaie  dis- 
Imse  <»f  the  heart  was  positively  present  in  twelve  of  seventy  cases  examiuwl 
for  this  special  parfjose.  An  excess  of  urea  and  phosphates  has  been  found 
in  the  urine  of  ehoreie  patients,  but  very  litth.^  importance  is  to  be  attaclied 
to  this,  as  also  to  the  exceptional  o<Turreui^  of  optic  neuritis. 
Convulsive  attacks  are  rt>ferred  to  by  several  authors.  I  doubt  wlietlier 
this  oci^urred  in  cuses  of  true  elioii-a :  while  there  is  no  reas(jn  wliy  ehoreji 
and  epilepsy  may  not  occur  together,  I  bave  not  seen  a  single  ease  in  which 
^H  such  an  associatiou  existtxl.  The  cases  of  this  dcseri|itif>n  which  have 
^m  l^een  rejKjrtal  have  Ix^^n,  as  a  rule,  cases  of  hemichon^a  ;  and  it  is  possible 
tliat  these  (X)iivulsive  attacks,  as  well  as  the  hemichorea,  were  of  the  post- 
lieuiipk-j^ic  onlcr,  ami  due,  therefore,  to  orjtraiiie  disr:iuse  of  the  hraiu. 

Duration. — The  duration  of  thedis<^ase  varies  gi^atly.     As  the  disease 

is  very  apt  to  relapse,  it  is  better  to  si)eak  of  the  dumtion  of  attacks.     A 

single  attack  nuiy  hist  from  thvee  weeks  to  six  months,  and  even  lonH^er. 

The  average  dumtion  is  coucedcd  on  all  sides  to  l>e  ten  weeks.     The  British 

I      Aleclical  As8<x'iation  Collective  Investigation  Kepoit,  as  amended  by  Gowers, 

^Hpho%%'3   that  fifty-seven  |Ter  ei'ut.  of  all  eases  last  ljetwx»eu  one  and  three 

^^ptionths.     With  the  cessation  of  a  single  attack  the  dist^ase  can  scarcely  be 

^^Baid  to  distip|)car,  for  the  slightest  cause,  a  fright,  an  acute  disease,  over- 

ft^train,  or  mere  climatic  and  seasonal  changes,  may  bring  on  another  attack. 

^^tutistlcs  are  not  available  on  tliis  ptiint,  but  it  is  fair  to  assume  that  a  ma- 

j<jrity  of  the  ciisc^  oJ*  cliorea  sutler  at  least  one  relapse.     Of  S4'venty  cases 

\%-hich   I  have  tabulatcfl  with  the  assistance  of  l>r,  Peterson,  we  observed 

tlie  first  attack  in  thirty-five,  the  second  in  eighteen,  the  tliii'd  in  eleven, 

tlie  fourth  in  four,  the  fifth  in  one  t*iLse,  and  the  sixth  in  one. 

This  is  in  agiTcment  with  the  general  exiKuienee  that  tw^o  and  three 
1ap**es  are  very  common.     In  a  few  rases  the  disease  becomes  continuous 
•^n*l  chronic,  as  in  the  patient  of  Meldncr,^  who  deveh>ped  choix-a  in  early 
lifi*  and  remained  choreic  until  his  death  at  the  age  of  sixty-six  yeai*s. 

The  interval  bc^tween  the  relapses  varies  fi*om  a  few*  weeks  to  one  or 
t:wo  years,  except  in  eases  of  chorea  rd*  pregnancy,  in  which  an  interval  of 
ten  ywirs  or  moix-  may  have  ]>assed  between  sucec^sivc  attacks.  The  female 
MX,  for  evident  reasons,  is  more  prone  to  relapses  than  the  male  sex. 

Successive  attacks  are  very  apt  to  imitate  the  fii'st  attack  in  every  res|>eet, 

I  If  the  fii'st  attack  be  one  of  hemichorea,  later  attacks  are  apt  to  be  of  the 
same  order.  It  is  generally  supposed  that  later  attacks  are  apt  to  be  milder 
than  a  first  attack.     If  this  be  the  rule,  there  are  very  mark^  exceprions 


*  'Wocbenbl.  der  Geselboh,  der  Wiener  Aerzte,  386&. 
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to  it;  in  my  own  experience,  a  second  or  third  attack  may  he  even  more 
serious  than  the  tirst.     Death  in  a  t^et^oiid  or  thiixl  attack  is  suppj^^  never] 
to  occur,  yet  the  little  patient  referred  to  above  died  in  a  second  attack  of  | 
chorea.     All  such  sweeping  statements  should,  therefore,  be  accepted  with 
great  rcs(*rvi*. 

Biag-nosis. — The  movements  of  chorea  are  «o  distinctive  that  it  is  not 
easy  tu  mistake  them  for  atiytliitig  else.  Cases  of  imitative  or  possibly 
hysterical  chorea  may  at  tii'Ht  siglit  so  closely  Resemble  true  chorea  as  to  leadj 
to  a  mistake  in  diagnosis;  but  in  hysterical  cases,  the  perfect  rhythm  ofi 
the  movements,  the  atypical  onset,  the  prolonged  duration  of  the  disease, 
and  the  general  lieariug  of  the  patient,  will  give  a  clue  to  tlie  hysterical 
character  of  the  trouble. 

Post-hcmiplcgic  choreic  movements  are  apt  to  Ix^  mistaken  for  true] 
chorea,  or  nithcr  herniehorca. 

In  an  article  by  the  author  and  Dr.  Peterson  it  was  shown  that  choreial 
movements  persisted  in  six  out  uf  one  hrmdre<l  and  five  cases  of  infantile 
hemiplegia,  and  in  oue  out  tyf  twenty-four  cases  of  diplegia. 

Abcfut  finir  years  ago  I  was  askcnl  by  a  ctil league  to  sc^>  a  case  of  per* 
sistent  chorea,  which,  he  said,  would  not  yield  to  the  ordinary  treatmeot.  H 
The  doctor  ha^l  notict^d  the  chorea,  but  had  ovcrliHikcxl  the  hemiplegia,  the 
result  of  an  apoplectic  utttick  5e\*cral  months  L>t»tore  I  had  seen  the  diild. 
It  will  W  easy  to  avoid  an  ermr  of  this  kind  if  the  physician  will  inquire 
into  the  previous  history  of  the  ptitieut^  and  if  he  will  in  every  ease  examine  j 
tlie  cliild  for  possible  hcmlparcsis,  and  will  also  ifmcnilier  that  in  casejij 
of  jxist-hemiplegie  chorea  he  will  find,  as  a  rule,  some  rigidities  and  markeil 
increase  of  the  tendon  reflexes  on  the  paretic  side  or  in  the  paretic  limb 
(the  leg  may  rec<jver ;  a  paretic  or  coutmcturcMi  arm  or  baud  may  be  the 
only  sign  of  a  precciling  liemiplegia)*^  M*jrcnver,  in  thi^e  cases  of  hemi- 
plegia  the  choreic  movements  persist,  and  do  not  rxiair  in  attaeka,  nor  do 
they  yield  to  ordinary  trwitmeut. 

A  confusion  with  epileptiform  cfuivulsions  is  scarcely  conceivable,  for 
tfio  attacks  of  the  latter  are  less  frequent,  and  them  is  geneitilly  some 
momentary  loss  of  consciousness,  liesidcs  other  symptoms  |>ointing  Uf 
epilepsy.  But  only  very  re<.Hintly  I  was  asked  by  a  colk^iigue  to  see  liis 
.  three-year-old  daugliter,  whose  trouble  puzzlal  me  for  a  time.  The  child 
would  give  sudden  and  very  quick  twitchings  of  oue  arm  and  of  a  Ic-g ;  if 
these  twitchings  <:K:?currcd  while  the  child  was  walking  or  running  across  the^ 
room  it  would  suddenly  stand  still,  evidently  surprisinl  by  these  jerking 
movements.  It  was  natuml  to  think  of  jietit  mal,  but  it  was  only  by  the 
frec|ueney  of  the  movements,  by  close  inspe^^tion  of  the  character  (d*  these 
twitchings,  and  In'  the  general  choreic  Ix^havior  of  the  child  that  jK*tit  mal 
could  be  excluded  and  the  disease  re<x)gnized  as  true  choi'ea.  The  ease 
yielded  also  to  the  ordinary  anti-choreic  ti^eatment. 


*  Sw  Sachs  «nd  Peteison,  Journal  of  Nervous  and  Mental  DiteaSes,  May^  1890. 


CHOREA. 


853 


Prognosis. — ^On  the  wliole,  the  pn»goo.sis  of  cliorea  is  extremely  favor- 
.aible.  Death  wcurred  ia  ooly  two  per  eeut.  of  tlie  eases  eollcx*t(Kl  by  the 
3ritish  Medical  Association  Coramittee.  Siiikler  states  that  in  Fhiladel- 
j>hia  in  seventy-four  years  tliere  have  been  but  sixty-four  deaths  frt^ni 
chorea.  If  a  patient  survive  the  first  attack,  the  proj^nosis  of  a  Buece<xl- 
ing  attack  becomes  still  more  favoral>le,  with  the  rare  exception  of  sneh  a 
casi?  as  I  have  referred  to.  It  is  well,  however,  to  be  on  one*s  guard  in 
statinj^  the  length  of  time  which  an  attack  is  apt  to  last.  So  much  depends 
upon  the  kind  of  tare  a  patient  revives,  that  it  is  a  safe  procTdure  to  say 
that,  if  all  directions  are  carried  out  strictly,  the  chihl  may  recover  fmm  a 
firet  attack  in  from  six  to  ten  weeks,  unless  complications  should  arise. 
Some  cases  get  well  nmch  more  quickly,  hnt  these  are,  ailer  all,  the  ex- 
ceptions. The  more  severe  the  movements  are  at  the  start,  the  more  pro- 
longed the  course  of  tlie  disease  is  apt  in  be,  though  it  is  certain  that  seveiT 
cises  nndex  pn4>cr  treatment  will  yield  much  more  quickly  than  milder 
oiacs  that  are  improt>cTly  handled.  The  danger  of  relapses  under  unusual 
ilrain  or  excitement  should  l>e  borne  in  mind. 

Treatment. — There  is  every  reason  to  Ijelieve  that  some  of  tlie  milder 
ctses  of  chorea  would  get  well  without  any  treatment  whatever ;  but  no 
disease,  not  even  epilepsy,  calls  for  more  active  treatment  tlian  chorea  does 
id  its  severe  forms. 

Rest,  absolute  rest,  is  the  sine  qtm  non  of  all  treatment.     I   am  so 
ttortMighly  et:juviooed  of  this  that  I  should  be  willing  to  abandon   all 
ikiedicinal  treatment  rather  than  allow  a  j>atient  with  a  moderately  severe 
thrtn  of  chorea  to  walk  about  for  the  first  few  wrecks  of  treatment.     It  is 
tuy  habit  to  refuse  to  undeitake  treatment  unless  jmrents  promise  to  carry 
Out  this  onlcr  i^trictly.     In  the  milder  forms,  a  few  houi^'  rest  in  the  morn- 
ing and  afterniHiu  may  Ik?  sutlieient  to  control  the  movements,  but  in  all 
cither  cast's  the  jiatient,  at  whatever  age  he  or  she  may  be,  should  be  put  to 
\Mfd  at  once.    Often  it  will  Ijc  necessary  to  keep  the  mother  or  a  nui^se  sitting 
^i  the  bed  for  a  few  days  to  keep  the  child  quiet  and  to  prevent  any  harm 
■^Doming  to  the  child  from  the  excessive  vitdeuce  of  movements.     After  a 
few  days  of  enforced  rest  a  decided  improvement  is  noticeable.     In  mrjder- 
^t<j%'  severe  eases,  abs*>lute  rest  of  two  weeks  sfiould   be  insistcnl  upon. 
^Vfter  the  expiration  of  this  term,  the  i>atieut  is  allowed  to  remaiii  «Mit  of 
lied  for  a  few  hours  at  a  time,  and  this  is  continued,  unless  the  choreic 
miovement^  should  increase,  in  which  rase  rest  in  bed  must  apiin  Ix'  in- 
mated  upon.     For  some  weeks  the  patient  must  not  be  allowc^l  to  iiidid»j^e 
in  any  violent  exemise ;  riding,  dancing,  bicycling,  should  be  prohibited 
altogether.     Sudi  exercises  should  also  be  forbidden  in  those  mildest  eases 
which  do  not  recjuire  al)Solute  rest  in  l)cd. 

This  rest-treat meut  can  be  carried  out  in  dispensary  practice  as  well  as 
in  private  |)ractiee.  It  is  our  custom  at  the  Polyclinic  to  give  directions 
for  one  or  more  wet*ks,  and  to  have  [ratients  call  at  long  intervals,  while 
pareotfi  or  I'elatives  are  ex|Kx;ted  to  report  regularly.    While  in  l>ed,  childz^cn 
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can  l>e  plfiLsantly  piitertaincHl  i>y  others,  and,  if  tlie  movements  are  mi 
exceasive,  may  Ik?  allowed  to  play  or  read  iii  bed;  but  the  reading- rmitterj 
should  lx>  eareiully  selected  so  as  to  keep  the  patient's  mind  free  faim  all! 
excitement.     If  these  details  are  earefully  attended  to,  the  result  of  treat- 
ment will  be  all  the  iuutq  satisfactory. 

Next  in  importauee  to  rest  is  a  nutritions  and  easily  digestible  diet  IJ 
am  in  the  habit  of  saying  in  my  lectures  on  the  snbjec't  that  milk  and  resfcl 
will  cure  most  t^ses  of  ohorea,  Inasmueh  as  a  Inrge  number  of  choreioJ 
patients  are  profomidly  auiemie,  a  diet  of  milk  and  eggs^  of  kourays,  orj 
of  matrjwn^  is  the  very  best. 

The  nuniutuny  of  daily  life  can  be  varied  to  advantage  by  the  use  of  1 
lukewarm  baths,  Tlie  inimei'sion  in  a  wld  bath  or  the  wet-pack  with 
snbsefpient  friction  is  not  Ut  hv  recommended.  Whatever  good  either  may 
aeeom|*]ish  in  conoterlnihiUiY^l  by  the  shock  of  the  cold  water.  It  is  ^M 
better  plan  to  kit  he  the  patient  in  lukewarm  water,  to  add  cold  water  to  ■ 
the  bath  while  the  patient  is  in  the  tub,  and  by  squeezing  out  a  sponge  held 
over  the  neck  and  f>ack  of  the  patient  to  get  tlie  etfect  of  dripping  waterjfl 
upon  the  skin.  After  the  bath  (which  should  not  Ije  given  until  the  fir^t™ 
sigus  of  improvement  are  visible)  the  patient  should  be  kept  absolutely 
quiet  and  wrapi>ed  up  warmly.  In  spite  of  the  excellent  effects  of  such] 
niethod.-?,  we  are  corapelh^d  in  nearly  every  case  to  resort  to 

Mi'dkinnl  Tmiimtnf^^- Ann iwr  drugs  arsenic  is  still  fdcile  princeps^\ 
Dr.  Seguin,  in  a  jmjyer^  which  deserves  to  be  read  by  every  practitioner,] 
pla<:H:\s  arst?nic  first  and  n^t  second  in  the  treatment  of  chorea.  While  I 
think  that  this  order  should  be  reversed,  it  is  due  Dr.  Sequin  ti:>  slate 
tliat  iu  his  opinion  **  physicians,  almost  without  exception,  give  nearly  use-fl 
less  doses  of  ai'seuic/'  Dr*  8t*guin  i-egards  eighteen  to  twenty-five,  or  ev-en 
twenty-seven,  drop  after  each  mca.1  as  the  *'  really  ettimeious  dose."  Very 
free  dilution  in  some  alkaline  water  is  necessary,  and  the  whole  quantity 
mav  be  taken  in  dividwl  drinks  within  an  hour  after  a  meal.  Ha  vine  full 
confidence  in  Seguiu's  thempeutic  suggestions,  I  deem  his  metliocl  worthy 
oi'  trial ;  but  I  believe  that  so  much  more  can  be  accomplisheil  l»y  rest  than 
bv  arseuic  that  these  excessive  doses  will  not  ofteu  be  neeessarv.  In  evenri 
case  it  will  lie  wiser  to  begin  with  unly  four  or  five  drops  of  Fowder^si 
solutiitn  fer  die,  and  to  increase  gradually.  In  case  of  excessive  restlessneadj 
I  am  in  tlie  habit  of  prescribing  the  arsenic  together  with  the  elixir  of] 
the  bromide  of  potassium,  or  in  c^ise  sleep  is  slightly  disturbed  I  give  the] 
evening  dose  only  in  this  way,  for  it  is  a  llict  tu  which  all  arc  agreed  that 
large  doses  of  bromide  do  not  act  favorably  iu  chorea*  Bast i an ^  and  | 
Sch rotter/  among  recent  writers,  make  free  use  of  chloral  and  bromides. 


*  Vvry  few  children  willt  in  my  ex|M?rieDce,  continue  taking  either  kouinys  or  i 
for  nny  length  of  time. 

*  New  York  Medical  Journal,  Mnix^h  21-May  31,  1890. 
»  Bniifi,  1H89. 

*  Wiener  Med.  w^w«,^gchr,,  IB89. 
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The  only  other  drug  whieli  I  can  conseioiitiouftly  recommeod   m  the 
incture  of  cimififuga.     From  fiik*eii  to  thirty  drops  thrc'e  times  daily  may 
fc^e  administered  in  cases  in  which  arsenic'  is  not  tolerated  by  the  stomach* 
I  have  never  l)een  wmpetkxl  to  result  to  the  hypodermic  injectionB  of 
UBBar^nic,  as  reeotumeiided  by  Eulenbui^  and  Hanmiond. 
^f  Among  the  inuumeraljle  drugs  which  have  bc^n  reeom mended  I  have 

^:^Enadc  a  trial  of  the  o^ide  and  sulphate  of  zine,  of  physostigmine,  of  the 
^^^lieylate*^  (Weir  Mttehell),  and  of  antipyriu  (Hioiou  and  Lt^gronx),  without 
^e-eling  that  any  one  of  these  drugs  is  superior  or  even  equal  in  efficiency  to 
^srsenie. 

tin  all  but  the  mildest  cases  narcotics  and  sedatives  will  occasionally  be 
necessary. 
In  the  earlier  stipes  of  chorea  the  patient  must  obtain  sleep  at  every 
^cobU     Chloral  (fifteen   or  twenty  grains  per   ra-tuin)   is  to   be   prefeiTcd. 
Chlomlamid  (ten  grains)  and  sulphonal  (Jilteen,  twenty,  or  thirty  grains, 
acscording  to  the  age  of  the  patient)  may  l>e  substituted  for  eldorab     In  a 
few  eases  of  extreme  res^tlessness  and  insomnia  1  have  obtaineil  good  results 
with  hyoseyamia  (tabk'ts  of  the  one-huudi'etlth  of  a  grain),  which  can  be 
administered  in  the  afteruouu  and  evening.     As  the  drug  is  tasteless,  active, 
and  readily  absorbed,  I  can  see  no  Ruflicient  excuse  for  hyjxxlermic  injeo- 
lions.     Hyoseyamia  is  sjiefMidly  valuable  in  eases  eunipliciitwl  with  acute 
laania.     Here  the  etleet  of  tlie  drug  is  at  timet^  niiraeukms.     Morphine 
should  never  be  given.     I  rt^gret  to  see  its  use  i-eeommended  by  a  recent 
author  (Hirt).     Otiier  dnigs  will  act  more  promptly  without  having  any 
^^    of  the  €lisagr<:'C^ble  etfeetB  of  morpliine  or  the  opiates. 
^B         Very  tew  cases  of  chorea  get  well  without  at  some  time  rerjuiring  a 
■         heart  tonic.     Digitalis  in  drop  doses  of  the  Huid  extmet,  or  from  three  to 
five  drops  of  the  tincture  of  strophanthiis  three  times  ilaily,  should  be  given 
Ui  cnBe  of  heart  weakness  or  freble  pulse.     And,  lastly^  wx*  are  often  com- 
jH»lled  to  resort  to  the  preparations  of  in>n  (tincture  of  the  ehloriile  of  iron, 
fift4?en  to  thirty  drops  trr  die  ;  Bhiinrs  pills,  four  to  six  daily  ;  and  various 
elixirs  and  pi*ptonatt»s  of  iron).     Many  a  case  will  do  better  on  rest  and 
ii^o  than  on  rest  and  arseuic;  but  rest  above  all  things  is  the  mainstay 
of  treatment. 

Elec»tricity  has  l>een  advised  by  Erb  and  others.     The  generally  seda- 
t-ive  action  of  the  galvanic  current  may  be  employed  to  good  advantage, 

IJjartiindarly  in  the  evening,  when  it  will  liclp  to  bring  on  skx-p.  A  niftd- 
^•rate  stabih'  current  (tiftcH^n  to  twenty  cells,  not  alxjve  ten  milliamiR'res) 
^iplietl  to  the  apine  will  suffice.  I  am  opjiosed  to  the  use  of  tlie  galvanic 
^5Urrent  to  the  hcjid. 
Massage  may  be  given  in  selected  easi^s  lor  the  purixj.se  of  improving 
the  general  nutrition  and  ptjssibly  of  lessening  the  choreic  movements. 

•  Ar^vnir,  \\h*  tlio  irxiiiies^  is  fivquently  not  well  borne  Ht  first ;  after  a  few  days' 
intenniMioii  we  cua  go  on  iacrea«iiig  the  doaiige  witbout  mcyrring  flirther  trouble. 


sse 


CHOHEA. 


Much  can  be  done  to  avoid  relapses,  if  patienta  are  kept  fmm  school 
until  every  trace  of  chorea  has  disappeared,  and  if  they  ai'e  not  allowed 
for  a  year  or  moi'e  after  an  attack  of  chorea  to  undergo  any  severe  mental 
^Btraiiu 

PerifMls  of  examination  and  of  prize  competition  are  fraught  with  the 
'  greatest  danger  for   such  patients.     Girls  who   have  had  chorea  are  iu 
danger  of  relai>ses  at  the  age  of  puberty ;  moderate  healthful  exercise  aud 
I  a  genend  attention  to  all  principles  of  hygiene  are  of  iniixirtance. 

The  danger  of  chorea  during  pregnancy  slionld  be  kept  in  mind,  but 

[  no  one  would  for  this  reason  object  to  a  girl^s  marriage^  unless  she  have 

I  chorea  at  the  time  of  the  proposed  marriage ;  for  of  those  who  have  had 

chorea  in  early  childhood,  very  few,  after  all,  develop  chorea  during  preg- 
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COiNVULSIONS  IN  INFANCY  AND  CHILDHOOD. 


By  MORRIS  J,  LEWIS,  M.I). 


A  cONVtn^ioN^  should  be  looke*t  u]x>n  as  a  symptom,  and  not  as  a 
^^^rell-de6oed  disease;  but  as  iu  clilldren  this  symptom  may  be  the  only  one 
^>f  promiueuee  in  many  eases,  and  a^^  we,  onfurtniiately,  have  very  mueh  to 
*^*arn  in  re^rd  to  the  etiology  and  pathology  of  the  various  conditions  of 
"^^le  nervous  system  whieh  give  rise  to  tliis  symptom,  it  may  not  l>e  in- 
'^ppropriate— and  it  is  eertainly  more  eonveuient^ — in  treat  it  as  a  separate 
affection,  always  bearing  in  mind  that  it  is  merely  a  symptom. 


DEFINITION. 

A  convulsion  (from  amveUoy  "  I  rend,  overturn,  or  tear  in  pieees")  nn^ns 
^ny  violent  perversion  of  the  animal  movements  (Dunglison)  ;  and  under 
t-lns  head  woidd  be  included  chores,  cramp,  and  tetanus ;  hut  in  the  sense 
iiiteudeil  in  the  pix'sent  artiele  it  may  be  definal  as  a  violent,  irregular, 
involuntary'  contraction  of  the  muscles,  occurring  in  paroxysms,  and  often 
^ocompauit*d  by  insensibility.  These  movements  may  l)e  genend  or  strictly 
C!onfined  to  one  siile  of  tlie  body,  may  be  tonir*  or  el^mic,  may  affect  only 
^  limited  group  of  ninseles  or  a  lai'ger  number,  and  one  form  may  merge 
ioto  another.  More  or  less  complete  loss  of  const^ionsness  is  a  usual  aecora- 
paoiment. 

The  terra  eelampsia  (either  from  Ma/i^'f^,  **  brilliancy,"  '*  flashes  of  liglit 
liefore  the  eyes"  (from  i/i/iT«j,  *'  I  shine") ;  or  from  h^  and  Xafifidvw,  *<  I  seize 
lictld  of")  has  been  apijlic*!  by  many  authors  to  the  convidsions  aecompanving 
prtfgnancy,  nrcemia,  etc.,  as  well  as  to  those  of  infauey  ;  and  it  is  apt  tu  mislead 
ItfifeflS}  as  suggested  by  Nothnagd,  it  is  applied  solely  to  the  convulsions 
not  in&ncy  and  childhood  that  are  to  be  considered  indejKMident  of  gross 
lesions:  tijerefoiv,  from  this  point  of  view,  eclampsia  Iuik  bcx^n  detintxl  by 
SoM  to  be  **an  acut^  affection  arising  without  structural  lesion  of  the 
nervous  system,  aud  eharacteri/A'd  Uy  partial  or  geneml  convulsions  accom- 
painrd  by  a  moa-  or  h^ss  complete  Ujaa  of  ix>nsciousness." 

ETIOLOGY. 

Convulsions  in  children  depend  upon  abnormal  conditions  of  the  cen- 
Iml  ner\'ons  system,  concerning  the  nature  of  which  we  still  nt^  much 
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information  ;  tlicy  are,  in  all  prolwbility,  duo  to  an  exaltation  ot  Iht  iowfr 
ijervcM:t'iiti\^?<,  or,  mure  friM|ueutly,  to  a  suspension  of  the  inliibirory  jkihit 
of  the  higher  cerebml  txmtix?8,  which  latter  condition  is  most  i»r«jljahly  <i«r 
to  an  altered  state  of  t!ie  eerehiiil  eirciilation,  whereby  thei'e  is  a  «ii»|iiMiiiioD 
of  the  norinal  supply  of  nourishmejit  and  an  interference  with  the  n'turnil 
of  waste  material  by  the  bluKl.  liuth  of  these  eotiditions  may  exist  At  tlw 
same  time. 

A  eouviilsion  may  Ix^  caused  by  the  i notation  of  foci  of  cerebml  ilij^- 
ease ;  by  reflex  irritation,  of  whatever  nature,  proceeding  from  the  crnUal 
or  ix^ripheml  nervous  system ;  by  abnormal  states  of  the  bkiod  as  found  in 
tlie  acute  s|«>cilic  and  other  fevers,  in  diseases  of  the  kidneys,  and  in  mnUt? 
poisoning,  [xtssibly  also  by  auto- infect  ion  by  ptomaines;  by  an  aiucmr 
state  of  the  brain,  such  as  follows  severe  hemorrhages  and  profuse  dia^ 
rlueas ;  by  the  interference  with  the  praper  oxygenation  and  th^ttirlHUiiaation 
of  the  bWrtl  in  as[>jjyxia,  t^ansing  vaso-motor  spasm;  or  by  anv  jindfiui 
interference  with  the  circulatory  and  respirator)^  apparatus. 

Acute   intrat*ranial    pressure   may   cause   convulsions    by   proihiriiij 
capillary  amemia,  and  it  is  }»ossiWe  that  acute  cerebral  hyf>era?mia  may 
act  in  the  same  manner.     Hi«;jli  temiK^rature  of  the  body  is  iq  itst»lf  a  fertilr 
source  of  c*onvulsions. 

All  recent  investigations  tend  to  prove  that  the  action  f»f  the  s|iinal  coni 
proper — and  by  tliis  is  meant  the  portion  Ix^low  tlie  nK*dnlhi  oblony;ata— in 
these  attacks  is  that  of  a  conveyer  and  not  that  of  an  originator  of  nervou* 
force.  In  convulsions  due  tt»  cttrtical  lesions  Horsley  and  Goteh,'  by  a 
series  of  brilliant  experiments,  have  proveil  that  both  tJie  tonic  ami  tl«; 
clonic  convulsions  are  entirely  of  cerebral  oi'igin,  the  spinal  tMitl  tnenJy 
conveying  the  impulses  to  the  muscles.  The  same  is  prolmbly  Irneof  omiiy 
of  the  ctmvulsions  in  chihlhoo*!  Ix^sides  those  due  to  cortical  lesions. 

Many  conditions  predispose  to  this  affection,  partieidarly  infancy^  with 
its  anatomiral  and  pbysiologiail  jieenliarities  and  dis<^ases.  Many  autburtf 
for  the  sake  of  convenience,  divide  the  convulsions  of  iniancy  iaio  thn* 
classes;  first,  ** eftsmtiaf,^*  those  which  are  rt*flex  in  origin  and  not  doe  t« 
any  tangible  organic  alteration  ;  second,  ^'  st/mpathdic"  those  whiei  cxii* 
in  various  systemic  diseases  not  accompanied  liy  any  gross  organic  legion; 
thinl,  those  which  are  ''  Htfrnplomatk-^^  of  some  we II -recognized  organic  a ffff- 
tion.  Tliis  division  is  puif  ly  arbitrary,  and  as  our  knowletlge  advances 
many  of  the  cases  now  mllinl  essential  and  sympathetic  will  be  oaosidcfvl 
symptomatic  of  some  other  conditi<in. 

Many  interesting  experiments  have  lieen  undertaken  to  disoover  wW  ^ 
changes  in  the  tvntral  nervous  system  are  necessary  in  order  to  pfwlw* 
convulsions,  but  it  is  not  within  the  scope  of  this  article  to  discti»fbllr 
this  portion  of  the  subject :  a  volume  in  itself  would  be  requij^  i/o  *■ 

» "Remarks  before  the  Con^reM  of  American  FbystciAiis  and  SurgtonSf  PliPijkl'jiii^ 

M«?dic»il  Newi>,  Soplemljcr  22,  1888. 
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tstire  to  it.  A  few  far*ts,  however^  sliould  be  referred  to.  Kussmanl 
d  Tenner^  were  able  to  prixhiee  eoiivulsions  in  rabbits  by  pnxlui'iiijLif  a 
fefoiniil  anaemia  of  tbe  bmia  by  liemorrimge,  by  tying  the  cerv^ieal  arteries, 
d  on  one  occasion  by  elcetrie  ext/iteinent  of  the  va,sa-motor  nerves  of  the 
ad  after  {xirtially  cutting  otf  the  wrebral  blrxKl -supply  l>y  ligation. 
ley  fonnd  that  art erial  eougeation  of  the  l)rain  was  not  eaj>able  of  i»ro- 
leing  epileptic  eonvulsions,  and  conelnde  that  **all  thwrit^  are  false 
lieh  a,ssert  the  epileptic  attacks  to  lie  derivc^ci  from  a  sndden  detenniiia- 
m  of  b!ot>d,  whether  aetive,  ptissivc,  or  mixeil,'*  and  that  the  nietUilla 
longata  seems  frequently  to  be  the  sjjot  from  which  eclamptic  and  epileptic 
:acks  proceed  ;  but,  in  contradistinction  to  this  view,  Xothnagel*  etjn- 
lers  it  Ixyond  <|Ucstiou  that  typical  epileptiibrm  convulsions  may  arise 
>m  cerebml  hyperjcniia* 

Tlie  former  observei's  consider  that  convnlsions  may  arise  from  sudden 
ve^i  of  the  nutrition  of  the  brain  in  three  ways:  1st,  rapid  losst*s  of 
!>c»d  ;  2d,  sndden  stoppage  of  the  flow  of  aiterial  blotjd  to  the  l>rain ;  and, 
,  rapid  transformation  of  the  red  blood,  by  which  it  is  rendered  incapable 

nourishing  the  brain. 

Browu-ScHpiard-^  considers  convulsions  produced  by  hemorrhage  to  be 
nitical  with  those  mused  by  asphyxia^  and  that  they  are  due  to  the  irrita- 
^n  of  the  nervous  et^ntres  by  the  earlxjuic  acid  which  tlien  accuuinlates  in 
B  bhxid  that  remains  in  tbe  system^  and  not  to  any  alteration  hi  nutritioUj 
lieh  he  believes  cannot  take  place  in  so  short  a  time. 

This  a^thor^s  well-known  ex|)eriuients  on  guinea- pigs  sliow  that  after 
juries  to  various  parts  of  the  nervous  system  an  **  epileptic  condition" 
as  developHl  in  tbe  animals,  so  that  a  trivial  irritation  of  the  skin  iu 
M?<-'ial  ai-eas  was  suflieieut  to  develop  a  well-pronoun t^il  epileptic  convul- 
m.  Notbnanrel*  pla^^es  the  "couvulsiim  centre''  in  the  \ion^^  and  has 
ind  that  reflex  irritation  of  this  part,  jhirtieularly  by  irritating  a  ceilain 
rtion  of  the  floor  of  the  fourth  ventricle,  suffitx^s  to  throw  the  whole  body 
VuluutaiT  muscles  into  tonic  and  elunic  spasm. 

'Ciowers*  considers  that  restraint  is  tbe  highest  function  of  ner\'e-cells, 
^  that  self-control  and  the  atpacity  for  l>eing  controlled  ai^  higher  funt*- 
l«  than  lilx^ration  of  energy  ;  and  explains  the  cimvnlsions  following 
i.^frrhage  on  tiie  theory  that  the  first  etfect  of  1  ailing  function  may  be  tbe 
m:"ation  of  energy • 

Jle  arrives  at  the  conclusion  that  the  thauy  of  vaso-niotor  spasm  as 
I    immediate  cause  of  the  fit  is  uncalled  for  and  unproval ;  the  imi)erfect 


*  Niiw  Sytlenbam  S^K-ietj 'a  Translations,  1869,  vol.  v. 
'  ^  Ziemsaen's  Cyc'lnpipdia,  Aiuer.  &d,^  vol.  xii, 

*  Lectures  on  the  Diai^noais  and  Ti-eatniejit  of  Fujietional  Ner?oua  Diwrders,  1868, 
t^   I.  p.  87. 

*  Quoted  in  Ziems^eii'i^  Cyelopeedia,  vol.  xiv,  p,  198  and  voL  xi.  p.  281  j  also  Vox'how'a 
iv,  vol,  xliv, 

®Dis«iiJH*s  of  the  Omiii,  London,  1885.  p,  47. 
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nutrition  of  the  gray  matter  of  the  wrebruni,  or  perhajis  of  th«'  mc 
bemg  the  cause  of  the  lowering  of  the  functions  of  the  same,  with 
ooDsequent  liberation  of  energy,  which  thus  becc»mes  a  sign  of  failiq| 
function. 

May  not  the  v  aw- mot  or  sytasra  l>e  the  start  ing-[x)int  of  the 
whieli  eauses  a  ehanj^e  in  the  nntritiun  of  the  gmy  matter? 

Itj  however,  renmins  to  be  said  that  we  are  still  very  much  to  the  daA 
as  to  the  immediate  process4^s  i)mdncing  convubions ;  but  of  the  pr^db- 
jKising  imnses  we  are  not  eo  ignorant. 

Dickson'  states  that  evevy  advaiieiiig  step  tends  to  the  eonfimiatioiil 
the  stateraent  tJiat  tlie  proximate  muse  of  the  attaek  is  eerebral  anit mia  i 
arrest  of  the  brain's  nutrition,  and  that  the  muscular  mauile^tatioD  is  I 
result  of  the  loss  of  eerebral  control, 

Mar^^hall  llali  considered  such  scizu its  due  to  an  imiM;'ded  ebbriijtt 
the  venous  bhxxl  from  the  braiuj  and  Solly  brought  ibrwai"d  the  ih&jtf 
that  the  attack  was  **a  dctermiuutiou  of  bl<xxi  to  the  head'*  caitsijig  ID 
increased  gencratiun  of  Derve-foit?e. 

Many  writers  still  appear  to  believe  that  this  is  the  main  cause  of  < 
vulsioup,  and  much  of  the  trt»atnieut  fur  infantile  cunvulsious  uow  in  vo 
is  based  u[>on  this  theory. 

J.  Hughlings  Jackson'  conceives  of  tlie  central  nervous  sy^ttm  .v 
grouped  into  three  tiers  of  sensory -motor  centres, — the  lowes^t,  huiiHl 
above  by  the  pons;  the  middle^  tlie  so-called  sensorj^  and  motor  caiiidl 
centres  ;  and  tlie  liighest,  the  brain  iu  front  of  the  latter  ci*utn^, — all  part« 
of  the  body  Ixnng  rcpresentixl  iu  eaeh  tier.  The  two  upj>er  tien?  cunirol  tto 
lowest,  which  latter  is  the  first  to  be  differentiated,  and  about  the  oulj*  part 
of  the  braiu  at  all  develoi>ed  in  uewly-lK>ni  children,  and,  on  accmtotnf 
the  want  of  controlling  influence  of  the  as  yet  uudevelo(>ed  higlier  ikn, 
is  apt  to  disiL'hargc  ner\'ous  force  on  slight  provocation,  CoQVuUiofift  Mf 
occur  from  discharges  of  nerve-force  from  each  of  these  tiers, 

Fischer*  states  that  many  facts  go  to  show  thai  the  heruispheres  be« 
tlie  brunt  of  tlie  shutting  off  of  the  arterial  blood-supply,  while  tlie  picdulh 
suffers  much  less  or  is  even  stimnlateiL  It  would  appear  from  this  tint  ii* 
til  is  cf>ndition  the  <x»ntrulliug  influeiuY*  of  the  higiicr  centres  over  the  Uvtr 
not  only  is  withdrawn,  or  at  lea^t  diniinislied,  but  at  the  aajue  tioii'  tbc 
latter  is  stimulated  ;  there  is  on  this  theory  a  double  reason  given  wby  tbf 
various  reflex  influences  acting  upon  the  cei*ebral  circuhuiou  in  childkooB 
and  infancy  through  the  vasij-motor  system  should  give  rise  to  convnIiitiB^ 

In  tlie  present  article  the  greatest  sti-ess  will  be  placed  upon  the  Bo-aJW 
"  essential*'  con\ijlsions  of  infancy  and  childhood,  and,  altliougb  it  will  '* 
necessary  to  discuss  the  various  structural  and  other  causes  that  are  koo*^ 


>  Guy'6  Hoepital  Reports,  1878,  «4  i(sr.,  |k  1$, 

'  Bmin,  April,  1886. 

1  (^uole<l  by  Hu^aeninf  Ziemaieii'i  CyelopfDdift,  rol  sit  p.  O^t- 
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to  give  rist*  to  wnvnlsions,  tlie  iTader  is  refernxl  to  tlie  appropriate  aftit^Ies 

i€i  he  fbuDcI  elsew'liere  in  tliiss  work  for  a  fuller  coiii^icleratioii  of  the  diseases 

in   <]UCi$tioQ. 

The  causes  of  infautile  ootivulsions  are  legion  ;  hut,  generally  speaking, 
mtWMy-  clisturhauee  of  the  nervous  i^ystem,  whetlier  t^eutral  or  [leriplieral,  or- 
^pa.X3tc  or  functional,  may  enu^e  them.  The  loss  of  eonseiousuess  has  l>eeii 
<m^c^Fibecl  to  the  eerehral  au^niia,  hot  Bro\vii-Se<[nard  emi^iclers  that  this 
ocsours  too  rapidly  and  is  too  eoroplete  to  be  due  only  or  ehieSy  to  a  cou- 
^»^^<?tion  of  the  blood-vessels  of  the  cerebral  lobes^  but  that  it  i^  due  to  au 
**   i  Kihibition  of  the  activity  of  the  cerebral  nerve-eells/* 

Fig,   1   gives  a  diagrammatic  reprci^entatiou  of  the  method  in  which 
c?ob:i\'u1siops,  irrespective  of  their  exciting  cause,  may  be  produced. 

Fi<i.  1. 

c 


-M 


DuoEAMitATic  lixrsTKATTov  OP  Cn?fvtTt«to}«?i*  (Slightly  raodifled  trom  Dann,  article  'Tfin- 
TalBiotif,"  Sifercnee  Hand- Book  af  the  Mtificat  ticienca.y^l,  inhibitory  orcoritnilling  centres,  In- 
eludlng  C;  €,  corticnl  stfUsory-iuotor  centres  ;  S,  lower  tleruf  cerebml  centre* ;  .^,  ejit'lto-mflex 
n*£rve;  M,  M,  if,,  prroups  of  monies. 

A  couvuLsloti  may  be  cAUi^d  by  ait  over  exeltAtlon  of  J,  Ct  N,  or  8,  or  by  ii  withdrawal  of 
the  Inhibitory  action  uf  I,  Inclueliiig  C.  A  rnnL'tSoiuil  tlcprcation  of  C  nmy  caiiw  a  UberaHon  of 
llic  etier]^  of  Its  celli. 

But  little  aid  hai*  been  given  to  the  elncitkliou  of  this  portion  of  the 
subject  by  the  ophthalmoscope,  mainly  IxTani^^.*  the  examination  is,  cinring  a 
^jaroxysm^  a  very  ditticult  one,  and  opjx>rtnulties  mi*ely  present  themselves. 
Jn  young  children  the  difiieulty  iis  gi-eatly  inei^aded^  and  records  of  the 
^xjndition  found  are  wanting. 

Tlie  observations  which  have  been  recorded  of  the  cM:»ndition  seen  in 
epilepsy  are  at  variance:  theoretically,  we  should  see  an  arterial  antemia  of 
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the  retina  during  tlie  initial  stages;  but  odc  or  two  isolaU^i  exaioii 
are  not  suffi<ueiit  to  base  an  opinion  iipt^n,  as  too  many  unreoiirded 
enter  into  the  varying  condition  of  the  retinal  circulation  to  make  thfrnt/ 
vahje, 

A  Ubutt '  has  observed  pallor  of  the  disks  during  a  fit,  and  I>e  Wcck< 
described  a  sensible  diminution  in  the  size  of  the  arter}-  during  the  ftagpi/ 
pallor;  but  K^stl  ^  and  Xienietst'liek  '  thouglit  that  they  rt*c'<>gni»'d  in  ooi 
eas*^  a  dilatation  of  tlie  arteries  during  thc^  attack.  Gowcrs,*  in  a  caw  of 
convulsions  from  meningeal  hemorrhage,  in  which  there  \%^s  no  iJallorof 
the  face,  was  abk^  t»*  k«*p  a  retinal  artery  and  vein  under  view  dtrrirrg  tlw 
whole  of  a  sevei-e  fit ;  the  artery  thrtjughont  preseutetl  not  tlie  slightest  (iacge 
in  size,  but  the  vein  Vjecame  large  and  dark  during  the  stage  of  lividrty, 

Fnineois-Fnmck^  states  that,  in  epileptfe  attacks  in  animals  pndiittil 
by  elt*ctrical  excitation  of  the  cerebral  cortex,  the  ophthalniosrt»i>c  sboww! 
an  active  congestion  in  place  of  an  aniemia  of  the  disks;  at  the  snroc  timf 
the  cerebral  vessels,  as  seen  by  exposing  the  brain,  became  a  lively  red,  and 
were  never  violaceous. 

Age.^ — Age  must  certainly  be  Kuisidei-ed  as  by  far  the  most  importinl 
factor  in  the  etiology  of  convulsions,  it  being  a  well-known  fact  that  liil- 
dren  under  the  age  of  two  years  are  more  fi^piently  attacked  than  \bm 
beyond  this  age. 

In  the  health  reports  of  the  city  of  Philadelphia  for  the  ten  years  1818- 
1885  inclusive,  seven  thousiind  five  hundred  and  eight  deaths  amontr  niiuuR 
are  stated  to  have  been  doe  to  "  convulsions''  and  **  laryngismus  stridulua.'' 
The  following  table  of  these  cases  shows  the  percentage  of  dcstlis  tlat 
occur  at  various  periods  of  life  up  to  twenty  years  of  age: 

2  TO  5,        5  TO  I 


UNDBIII.  1T0  2. 

Convulsions 4993  13S5 

Laiyngisinus  Btridulus  .    ,      24  7 

Totals 6017  i:M2 


ISS 


S8 


S8 


This  shows  conelnsiv-ely  that  convulsions,  whatever  be  their  caiwe,  »* 
nuich  more  tm|iiently  stx-n  during  infancy  than  later  in  life,  more  tliant'nff 
as  many  (C6.8  per  cent.)  occurring  during  the  first  year  as  during  lb«  ^ 
period  up  to  twenty  veal's. 

Tanner^  gives  the  following  fignres  on  this  point  In  lB66Jt)  Ei«- 
land,  deaths  from  convulsions  were  registered  as  27,431,  of  which  numM 
26,847  oecuri-ed  in  ehildi-en  under  five  yeai^  of  age,  24,577  ottheat,^ 
89.5  per  cent,  of  the  whole  number,  being  infants  under  one  yearnf  •?*• 

Mackenzie*  gives  the  following  table  of  the  deaths  from  lan*ngisnn» 

1  Quoted  by  W.  R.  Gowers,  Medtcal  Opbtbiilmotoopy,  1879,  p|i.  159  and  1^ 

*  Loc,  cit.t  and  Londoti  Luncet,  18T5»  voL  ii.  p,  655, 

^  Lemons  sur  les  Fonctiona  niotrices  du  Cervenu  et  sur  Vfipikptie  dr^nde.  PiH*,liWi 
p.  176. 

*  Fmclice  of  Medicinct  1872. 

*  DiMflies  of  the  Thimt  nnd  Ncnse,  Loadoa,  1S80,  V(4.  I  p.  4S(^ 
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stridulus,  taken  from  the  Ri^gistrar-Generars  Reports,  for  children  iiuder  ten 
ymrs  of  age : 

UNDCB  I  YEAIU       1  to  2.  a  TO  8.  8  TO  4.  4  TTJ  5.         5  TO  10.  TOTALS. 

Femiktfit     *   *   .1487  601  152  H  BO  m  2547 

Mttles     .    ,   .   ,  2915  l;J9o  213  97  «3  88  4771 

Totftk     .    .    ,  4402  208*i  305  191  123  151  7318 

The  percentage  of  deaths  for  the  different  years  in  this  table  agrees  ver\' 
elosely  with  the  Philadelphia  mortality  from  cfjnvulsions  and  laryngismus 
»tridrilns,  given  alM>ve. 

Considerable  allowance  must  be  made  for  carelessness  in  making  out 
the  death-^ertifimte,  the  convulsion  being  merely  one  symptom  among  many 
dithers,  which  fri^^nently  is  pi-esent  towaixJs  tlie  ch:)se  of  a  young  child's 
illuess,  no  matter  what  the  disease  may  be;  this  ^yniptom,  and  not  the  ex- 
«^tiiig  cause,  being  returned  as  the  cause  of  death.  It  is  often  to  be  looked 
upcui  *^  only  m  a  mode  of  dying,  and  one  incidental  to  the  time  of  life/* 
£i.nd  as  having  nothing  to  do  with  the  cause  of  death.  Coutts'  considers 
't:hid  the  cause  of  the  wide-spread  opinion  of  the  danger  of  infantile  con- 
^^rulsions. 

In  many  cases  where  the  child  dies  in  convulsions  the  original  cause  and 
lot  this  symptom  is  returnetl  on  thedeath-c^'ertific'ate.     The  total  ntimber  of 
children  dying  in  convulsions,  no  matter  what  the  exciting  cause  may  be,  is 
mmpossible  to  obtain. 

Jamieson  ^  gives  the  following  table  of  three  bundiwl  and  sixty-five 
<leaths  from  convulsions : 


"Under  one  month  »    .   .   ♦ 
^^rom  one  to  three  months 
^rom  three  to  six  moDths 
Xrom  lix  to  twelve  months 


From  one  to  two  ye^irs     ».....,.  79 
From  two  to  thre<^  years  ..,*,*..  32 

Fdjoi  thre<^  to  four  years 13 

From  four  to  five  yeiir9 11 


From  this  it  appears  that  in  his  experience  nearly  half  of  the  deaths 
Jnring  the  first  year  of  life  from  this  cause  ot^ur  during  i\K\firsf  month. 
The  majority  of  observers  differ  from  Jamieson,  and  coincide  in  saying  that 
convulsions  are  rare  in  the  first  month  or  two  of  life,  except  those  owurring 
just  after  birth,  which  are  frequently  due  to  direct  injury  to  the  brain 
during  labor.  With  the  above  exception,  no  one  gives  statistics  as  to  the 
deaths  during  the  imriouji  monthH  of  the  first  peiir  of  life.  The  Fhiladelphia 
Health  Rejiorts  do  not  enable  me  to  verify  or  disprove  this  statement. 

From  Jamieson's  table  there  would  appear  to  be  two  pericxls  of  fre- 
quency,— viz.,  the  fii^st  month  of  life,  and  the  jieriod  of  dentition  (six 
months  to  two  years). 

An   explanation  of  the  prevalence  of  convulsions  during  the  earlier 


'  Ninth  International  Medical  Congress,  liVftahingtonj  1887»  vol.  viU.  p.  540. 
■  Australian  Medical  Joumnl,  1878. 
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years  of  life  must  he  looked  for  in  the  physiological  differences  which  exist  J 
between  the  Dervous  systems  of  the  infant,  on  the  one  hand,  and  of  older  j 
children  and  adnlts,  on  the  otlier. 

Graneher*  quotes  the  expriments  of  Sinionoff,  and  of  Fritsch  and! 
Hitzig^  the  former  a^  proving  that  the  anterior  lolx^s  of  the  t*en:4>riim  po8-| 
aeas  a  controlling  power  over  the  lower  eeutres,  and  the  two  latter  as  provingj 
that  tlie  same  1o1m?s  possess  an  excito-motor  inBueuee  over  tlieni,  so  that  the 
game  portion  of  the  lirain  is  controlling  or  inhibitory,  or  exeito-niotor,J 
according  to  eireuni stances. 

In  infaney  the  high^er  brain   is  imperfectly  formed,  while,  on  the  eon-l 
trary,  the  lower  eerebiTil  centres,  including  the  me<lulla  olilongata,  are  much  j 
more  fnlly  developed  and  in  the  ascendency,  the  higher  cerebral  system 
having   not  yet  attained   the  cfintroUing   power  which  comes  with    later 
years,  and,  as  Hnghlings  Jackson  {loc.  ciL)  says,  **the  yonnger  the  infant,j 
the  moi-e  of  a  mere  ordinary  reflex  mechanism  will  l>e  what  there  is  of  it 
nervous  system,  and  the  less  cheek  there  will  be  of  one  |>art  by  another."' 
As  a  conseqnence,  a  comparatively  trivia!  disturbance  will  interfere  seHouslyl 
with  the  unstable  ecjuilibrium  existing  between  these  two  systems,  and 
CM3nvuIsion  or  an  irregular  and  uncontrolled  outbreak  of  nervous  enei^y  ifl 
the  result* 

Every  wave  of  nen-ons   influence  is  not  strictly  confined  to  definite 
paths,  but  spreads  by  radiation,  so  to  speak,  upon  the  neighboring  ganglia 
and  overflows  into  neigh  boring  channels,  thus  culling  into  action  a  larger 
area  than  otherwise  would  be  the  case.     This  has  been  brought  fonvaixl  as , 
an  explanation  of  the  influence  upon  the  knee-jerk  that  is  produced  by  everyl 
sensation  or  voluntary  movement^  in  the  recent  investigations  by  Mitchell] 
and  myself.*     Thes<?  experiments  were  repeated  with  identical  results,  bull 
in  a  much  more  thorough  manner,  by  Lombaixl,^ 

The  explanation  most  generally  received  is  that  the  atferent  impression 
so  occupies  the  higher  centres  that  their  controlling  power  over  the  lower] 
centres  in  the  bmin  and  spinal  cord  is  partially  removed,  allowing  a  greater  j 
resiKJuse  to  irritation.     In  adult  life  this  wave  of  nervous  influence  arising 
from  reflex  iiTitation  also  probably  passes  into  the  hemispheres,*  the  result- 
ing movement  being  less  on  account  of  this  drain  ;  but  in  infant  life  the 
lower  tier  of  centres  is  the  only  one  that  is  functionally  active,  so  that 
greater  movement  results  fmm  a  given  irritation^ — first,  because  there  is  less| 
diversion  of  the  overflowing  force,  and,  secondly,  because  the  controllinj 
power  over  the  lower  centres  has  not  been  developed  by  the  as  yet  un- 
developed higher  centres.     On  this  theory  there  is  an  additional  reason  for 
the  convulsive  tendency  seen  in  early  childhood.  ^ 

The  nervous  system  of  the  child  during  the  first  two  years  of  life  ifl^ 

1  Gazette  MMicale  de  Pam,  Januarv  21  ^  1888. 

*  Pbiltidelphia  Medical  News,  February  13  and  20>  1880. 

*  Amerioan  Journal  of  Psychology,  October,  1887. 

*  Wernicke,  quoted  by  Nothnagel,  Zieiiii»eii*8  Cyclopiedm,  Tol,  xir. 
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ttodei^ing  the  most  rapid  developraenf ,  and  the  c-entres  are  therefi^re  oiuoh 
more  irapresskmaUc  to  rt*flex  aftioii.  Caiii^es  which  iii  an  adult  will  merely 
produce  a  ehill  may  be  sufficient  to  bring  on  a  convulsion  iu  an  infant. 
Another  eoodition  whieli  slionld  be  hxjkrxl  upon  as  a  predisposing  eanm 
peculiar  to  infancy  is  the  yielding  nature  of  tiie  brain-cas<^  which  naturally 
allows  much  greater  changes  to  take  place  in  the  cerebral  circulation, 
whether  of  anceniia  or  hyperoemia,  than  oould  possibly  exist  in  older  children 
and  adults. 

Jacobi  *  states  that  the  ]ieripheral  nerves  are  i*elatively  large  and  but 
little  excitable  during  the  first  days  of  life,  and  that  their  excitability  in- 
C3!«a8es  very  fiist  towards  the  end  of  the  fii-st  year,  out  of  all  proportion  to 
tike  slower  devclopuiciit  of  the  inhibitory  centres.  This  fact  explains  the 
great  preponderance  of  convulsions  during  the  first  year  of  life. 

Sex, — The  mjijority  of  observers  coincide  in  stating  that  the  male  sex' 
is  more  predisposeii  to  convulsions  than  the  female.  Gee^  reports  that  in 
48  cases  of  laryngismus,  due  to  rickets,  seen  by  hirn,  34  were  males  and  14 
<%fnaleSj  and  that  in  5G  cases  of  convulsions  in  rickety  children,  38  were 
znalcs  and  18  females  ;  taking  these  mscs  togetlier  gives  a  percentage  of 
Gif*2  for  the  male  and  30,7  for  the  female  sex. 

Mackenzie's  mortality  table  for  laryngismus  strididus  (see  p»  863)  gives 
-4771    boys  (65.1   jmt  cent.)  to  2o47  girls  (34.8  per  cent,),  a  projxirtion  of 
TOO  to  53,3 J>,  winch  certainly  st»ejns  to  pruve  this  jx)int ;  but  it  would  l>c 
mnti^resting  to  know  what  proportion  of  births  during  that  period  belongt^i 
%o  the  two  sexes;  a  givater  prep nideranct*  of  male  births  would  naturally 
increase  the  number  of  male  dcatlis  from  whatever  cause.     Of  the  7508 
deaths  occurring  in  Phihtclel|ihia  from  these  two  affections  during  1876- 
1885,  3974  were  males  and  3')34  fcniaks.     During  this  pcriml  tlie  male 
liirths  numbered  103,413,  and  tlic  tcmale  04,048;  it  is  thercfuw  seen  that 
'the  proportion  of  male  to  female  children  both  iu  the  mortality  by  eoavul- 
motm  (ICX)  males  to  88.1)2  femah*s)  and  in  tlic  numlH^r  of  biiths  (1(K)  males 
'%o  90*94  females)  is  nearly  the  samCy  more  male  cbihlren  dying  convulsed, 
apparently  bwanse  there  am  more  male  than  female  cbihlren  to  die :  thit* 
conclusion  would  sc»em  natni-al,  a8  during  the  early  yeai's  of  life  there  is  but 
little  if  any  physioli>gicid  difference  lH?tween  the  sexes,  so  that  much  differ- 
ence in  the  tendency  to  iliseast:*  should  not  be  exjiected* 

Meigs  and  Pepper^  in  92  cases  fi>und  a  projwrtion  of  47  boys  to  45 
girls,  but  Steffen*  rejiorts  544  ca^scts  w^ith  a  pm[>ortion  of  386  boys  to  158 
girls. 

Hereditary  Influences. — ^A  child  cannot  inherit  convulsions,  or,  in 
other  w^ords,  a  syraptonfi,  but  it  may  inherit  such  a  condition  of  tlie  nervous 


*  A.  Jacobt,  Intr^Hluctory  to  Keaticij;:**  Cyf  lopse^liii  uf  the  Diaeases  of  Children,  vol.  i, 
p.  8  ;  hIbo  Intestinnl  Disioaseii  of  Infiincy  and  ChUdWiod. 

'St  Bartholomew's  IL^pibil  RefMirtB,  1807,  vol.  iiu 
»  Diseases  of  Cliildn-n,  PhUadt-Ipliut,  1874. 

*  Ziem&seti'B  Cyclopoediu,  vol,  viL  p.  9'i5. 

Vol.  IV,-^5o 


CONVUIJSIONB    IN    INFANCY    AND   CHILDHCKJI), 

syst<*m  as  to  predispose  to  tlienh  It  is  a  woll-kuowii  fact  that  in  the  chil- 
dren of  .some  fmtiilias  tlie  least  exeiting  cause  will  be  .sufficient  to  induce 
convulsions,  wliile  in  others  the  same  source  of  irritatioo,  althougfa  carried] 
to  a  much  greater  de;j:ree,  %vill  not  sufficx*  to  produce  them.  This  can  be  ex- 
plained only  upon  the  supposition  that  the  children  are  l>orn  with  a  con- 
vulsive  tendency,  Drdusioiially  only  certain  children  of  a  family  will  show] 
this  tendency,  which  may  even  be  confined  to  those  of  one  sex. 

Harris'  reptirti^  38  casis  of  eclampsia,  37  of  which  occnri*ed  in  thirteen ^ 
families  in  which  collectively  tlieix^  were  55  children;  these  |>erst>n&  wer 
the  descendants  of  the  first,  second,  and  third  generations  of  twa  pairs  of  1 
ancestoi-s ;  t!ic  second  generation  consists  of  31  mcmbei's,  20  of  whom  havi 
had  convulsions. 

Coutts  (Joe,  cii\)  has  found  in  100  eases  of  convulsions  in  iufauts  29  ial 
which  then?  was  a  historv  of  neuroses  in  parents  or  near  tx'lativt^,  and,  in- 
cluding theconvulsiouH  iwxnn*ring  in  brothei^s  and  sisters,  the  Ikniily  ucujx»tiil 
percentage  rose  to  63. 

T,  LauJcr  Brunton^  eonsidei*s  that  the  childi^n  of  drunkards  are  liable] 
to  have  convulsions  in  their  earlier  days,  and  quotes  Lanceivaiix  as  stating 
that  drunkartis  tmnsmit  to  their  oil  spring,  among  other  morbid  condition^] 
an  abnormal  reflex  excitability  and  a  tendency  to  cunvulsious. 

Wood*  is  of  the  opinion  that  the  tendency  to  convulsions  in  the  child 
is  closely  conneetetl  witli  tlie  epileptic  diathesis,  and  that  in  thast*  cases  in 
which  tlie  epileptic  tendency  exists  injudicious  hygienic  ti^eatment  or  trivi 
causes  mny  be  sufficient  Ut  produce  convulsitjus. 

Some  aotliom  Ijelieve  tliat  i>oeri>eral  convulsions  in  the  mtjther  pivdis-i 
pose  the  child  to  convulsions. 

It  lias  been  doubt*^l  wliether  a  lieallhy  child  <mn  have  convulsions  solely! 
from  reflex  irntationj  l>ut  there  are  some  children  in  whom  the  most  careful 
investigation  fails  to  discover  any  cause  in  the  nervous  system  or  elsew^her 
for  the  attacks,  and  we  an*  forced  to  fiiU  l>ack  ujwn  the  supposition  of  i 
"convulsive  tendency/'  possibly  inheriteil,  as  an  explanation.     Gee  (/oc.  cii,^ 
found  oCi  cases  of  convulsions  in  cliiklren,  out  of  a  total  of  lOli,  in  which 
he  could  not  account  for  the  seizures  except  uj>on  the  supposition  that  tliey 
were  due  to  the  state  of  hmlth  of  the  chihlrcn  at  the  time  of  the  attack. 

Rachitis. — It  is  gcnemily  admitted!  that  rachitis  it-nders  a  child  liable 
to  suffer  tr'om  convulsions,  esjx*cially  that  form  called  laryngismus  stridulus 
("  inwanl  convulsions/*  or  **  holding-breatli  spells*').     The  hereditaiy  iuHu^ 
ences  tending  in  this  direction  must  als^j  In*  looked  upon  as  jxisitive  predis^J 
posing  causes.      Out  of  50  cases  of  laryngismus  stridulus  seen  by  Gee  (locA 
eiL)  48  were  rickety,  and  of  these  19  had  general  convulsions;  and  out  off 


'  Americain  Journal  of  Obstetric*,  1869-70,  vol.  ii. 

'  The  Book  of  Health,  edited  by  Malcolm  Morris,  London,  Paris,  imd  New  Yorit, 


1883,  p,  234, 

'  Nf^rvous  Diseases  aud  tbeir  DiiignoaU,  1688. 
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102  cliildreu  in  whom  general  eonviilskms  oceiirrcd  46  were  rickety,  or  45 
per  cient. 

Rickets  is  a  imieb  more  prevaleut  affection  tliaii  is  usiiallj  considered, 
in  the  higher  as  well  as  in  the  lower  vvalLs  of  life,  ultLough  more  frefinently 
seen  in  the  latter. 

Gee  found  that  30.3  percent,  of  sick  children  under  the  age  of  two  years 

'W-'one  rickety,  and  quotes  Eitter  as  having  had  a  like  experience  at  the  Med- 

tc2a.l  Policlinic  at  Piiiguc,^viz,,  31  [kt  cent,  of  children  under  five  years  of 

^g**.     Parry*  ilmnd  in  Philadelphia  28  per  cent  of  all  chilJreii  under  five 

^'^s^us  of  age  showing  signs  of  rachitis.     In  Berlin  at  the  University  I*oli- 

■    ^^^JiEiic^  the  j>eiTentage  under  this  age  has  Inicn  fnund  to  lie  13*     Jainies<jii 

PI(^o<>,  ciL"^  states  that  in  bis  experience  this  ccinncction  Iw^tween  rickets  and 

^^^om:ividsions  has  not  been  observed;  the  lurmer  l>cing  said  to  be  a  mre  affee- 

^i^->n  at  Melix)urne,  Australia^  and  vicinity,  while  the  latter  are  far  from 

^^*^  summon. 

My  own  experience  at  the  dispensary  of  the  iliildrcn's  Hospital  lends 

t^^^ci*  to  place  the  pen-entage  higher  tlian  any  of  the  iigurt^  qu(»tetl,  rachitis 

P    ^^^^^ing  diagnostieated  when    the  chiklren    presented    beading   of   the   ribs, 

I      ^-*^^^rkedly-tlclayed  dentition,  profusi^  sweating  of  the  head,  abnormal ly-o])en 

"->mitauels,  or  enlargement  of  the  radial  and  tibial  epiphyses,  the  relative  fre- 

^i^aeney  of  these  symptoms  (X'ciirring  about  in  the  order  named,  the  lieading 

'^C  the  ribs  being  deeideilly  rnttst  often  encountered.     No  ease  older  than 

*5  Ve  years  w^as  included  in  the  study.     The  figures  are  as  foUow^s  : 

Total  number  of  eases  five  years  old  and  under,  3G0 ;  nnniher  of  cases 
"^V^-Q  years  old  and  under,  263  ;  number  of  males,  IBl  ;  of  females,  169. 

Rachitic  caaea  five  years  old  and  under,  137,^ — 38.05  per  cent ;  rachitic 
^^^ses  two  years  old  and  under,  110, — 4L8*2  per  ecnt. 

A  history  as  to  the  presc^nceor  absence  of  former  convulsions  was  obtniaed 
i^  236,  and  of  tliese  90  were  rachitic,~38.13  per  cent. ;  172  of  these  236 
"^erc  two  years  old  and  under,  and  72  of  these  were  mchitic, — 44.44 
(ter  cent. 

e  Convulsions  ocx!urred  in  20  of  the  23G  eases, — 8.47  per  cent.     One  of 

^4ie6e  was  an  epileptic,  and  tlii*t*e  died  in  convulsions  occurring  towartls  the 
^sKise  of  serious  illnesses,  tlie  othei-s  being  the  so-mlled  dentition  convulsions 
^jkI  those  due  to  errors  in  diet. 
Of  the  20  cases  in  which  ctonvulsions  had  occurred,  8  were  rachitic — 10 
^K*r  cent. — and   12  non-rachitic^ — 00  |ier  cent.     Of  the  OO  rachitic  cases,  8 
Viad  had  emivulsions, — 8.88  per  cent. 

It  must  be  borne  in  mind  that  all  these  statistics  refer  to  mck  chiklren 
of  the  humbler  classes,  and  tlicrefore  do  not  accurately  represent  the  preva- 
lenct^  of  nw?hitis  among  the  children  of  the  wmraunity  at  large. 

Rickets  usually  api>cai-s  from  the  sixth  to  the  thirteenth  month,  although 


*  American  Joumul  of  tlu*  MeclioHl  SclenceSj  January  and  April,  1872. 
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it  may  appear  at  any  time  and  may  even  Ix^  ]>reseiit  at  birth,  so  tliat  this 
condition  eannut  l;>e  considered  as  tJie  [vrineipal  prc^disjjosiiig  eause  of  con- 
vnlsionB  oecurnng  in  the  first  few  months  of  life.  Changes  in  the  cere- 
bral vascularization  fx-cur  in  rachitis,  with  the  consequent  nutritive  changes 
in  the  brain  ;  and  this,  top^ther  with  the  presence  of  deformity  of  the  ribs, 
causing  interference  with  the  respiration  and  deficient  oxygenation  of  the 
blood,  and  the  craniotabes  and  the  softoe&s  of  the  bones  of  the  head  (})ogsi- 
bly  allowing  presi^ure  to  be  made  mxin  the  cranial  contents  when  the  child 
is  rei^umbent),  must  !x  kxjked  upDn  as  the  explanation  of  the  association  of 
tliese  two  conditions.  Jacobi  ^  constdei's  tliat  every  case  of  laryngidmtis 
stridulus^  without  exc^epiion,  that  <XT^urs  during  the  first  eight  or  nine  months 
of  life  is  due  to  the  i>ivserioe  of  craniotabes.  This  statement  does  not  meet 
with  universal  acceptance,  as  this  symptom  fiwiuently  occurs  in  rachitic 
children  where  eraniotiilx'S  cannot  Ix*  det€*cted.  "  Out  of  ninety-six  cases 
of  laryngismus  examined  by  Lederer^  there  was  cmniotabes  in  ninety-two.** 
Prc^ssure  with  the  fingers  upon  these  spots  lias  bec^n  ix^jnirted  to  canse  an 
attack^  an  exiieriencc  wliich  htis  ret^ently  hapijened  to  the  waiter. 

Elsasser^  was  the  first  to  promulgate  tliis  thtYiry  of  the  attack  Ixiug 
due  to  pressum  upon  the  softened  inx-ipnt,  hnt  Mackenzie*  and  Steften  *  con- 
sider the  theory  entirely  exphxl(*d.  The  latter,  while  admitting  that  when 
craniotabes  is  present  spasm  of  the  glottis  may  \ie  expected,  is  of  the  opinion 
that  this  in  no  way  depends  upon  it  and  does  not  nc^x-ssarily  ibllow,  as  tlie 
child  is  attacked  not  only  while  lyiug  down,  but  alsij  when  sitting  up. 
Mackenzie  believes  the  connec*tion  lietween  rachitis  and  laryngismus  to  be 
dne  to  the  malnutrition  which  is  presiuit.  Senator*  states  that  **  the  laryn- 
geal spasm  is  often  observetl  without  there  being  any  marked  softening  of 
tlie  occipital  bone ;  iridet*d,  it  is  a  far  more  frecjnent  complication  of  rickets 
than  erani()talx"S  itself"  In  this  connection  it  may  be  mentioned  that  some 
authors  hold  tliat  craniotabes  is  due  to  a  syphilitic  taint  and  not  to  rickets: 
thus,  Lees  and  Barlow'^  consider  that  the  existence  of  marked  eranit»iabes 
must  be  regarded  as  strong  evidence  for  susiKx*ting  syphilis,  flirty-seven  |ier 
a*nt.  of  the  total  mmiVxT  affected  with  cmniotabes  Ix-ing,  in  their  opinion, 
almost  certainly  syphilitic.  Eustace  Smith*  also  believes  this  cotidition  is 
most  common  in  t^ises  where  there  is  a  distinct  syphilitic  taint.  Hnghlings 
Jackson  (loc.  ciL)  states  that  the  changes  in  tiie  chest-walls  which  obtain 
in  rachitis,  and  the  consefpient  imperfe<rt  i^espiration,  cause  a  deficient  aeration 


'  pepper '«  System  of  M edict ue,  voL  ii, 

*  Quoted  by  Sliickeiizie,  Reynolds's  System  uf  Mediuiae,  vol.  lii,  p.  449, 

*  Der  weiciie  Hintprkopf,  1843,  p.  161, 

*  Manual  of  the  DiRciises  of  the  Tliroat  and  Nose,  voL  i. 

*  Zietiisa^n's  Cyclop«dmf  Amer.  ed,,  voL  vii,  p,  1000. 
«  Ibid.,  vol.  xvi.  p,  1&9. 
'  **  Eel&tioiiship  of  Craniotabes  t-o  Rickets  and  CongeniUl  Sypbil'iB,*'  Tmnsactions  of 

the  Piitholoirictil  S^^^ciety  of  London,  1881,  vol,  xatxii.  p.  327  et  $eq, 

*  A  Practical  Truatiso  on  Dbeajse  in  Child rcn|  London,  1884,  p.  200, 
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ting  on  the  respiratory  centre,  gives  rise  to 
attack  o['  lar>iigeal  spasm* 

These  attacks  usually  oc5cur  at  night,  when  the  circulation  of  the  brain 
\i&  at  its  minimum,  st>  that  the  influence  of  the  condition  just  mentioned  has 
a  greater  effect.  Impcrfcet  respiration  is  thon|jlit  by  this  authority  to  be 
I  the  ordinan^  ultimate  cause  of  oonvubions  in  iniancy* 
^m  Enlarged  bronchial,  oenncal,  and  tmeheal  glands  frequently  occur  in 
^m  ra<*hitif?  and  in  scrofula,  and  the  jires^ure  exerted  by  these  up(m  the  trachea 
^"  lias  been  thfjoght  hy  s<^>uic  to  be  the  cause  of  laryngismus  ;  others  have  bo 
lieved  that  the  same  c*<jnd[tion  pnxluces  pressure  on  the  nerves  and  thiJB 
excites  spasm  of  the  glottis.  Morrill*  repf>rts  a  ease  undoobtedly  due  to 
tlijs  cause  in  a  scrofuknis  child,  and  liii-^'ty  *  reports  twenty  eases  due  in  his 
opinion  Iai  enlargement  of  the  mt^liastinal  glauds.  These  may  Ix'  cousidored 
18  possible  causes  if  it  is  true,  as  Sera  on  and  Horsley^  state,  that  the  ab- 
'  ductons  of  the  vocal  ojrds  die  l>cforc  the  adductors^  and  that  the  former  are 
[more  prone  to  disease ;  constant  pressure  on  the  re(*urrent  laryngeal  nerves 
Ibv  a<^ting  in  this  manner  might,  it  seems,  cause  a  spasm  of  the  glottis  by 
liping  that  structure  over  to  the  adductom.  Htxiper*  strongly  opposf\'i  this 
>ry,  while  Donaldson  *  believes  the  alxbictors  to  l>e  the  more  irrital>le ; 
Constant  pressure  up<in  the  nerves  causing  them  to  fail  in  the  performance 
■pf  their  function  before  the  adductors,  Lucas  ®  ci>nBiders  that  laryngismus 
^Htridulus  occurring  in  rickets  is  due  to  irritation  of  this  nerve  from  press- 
Hnre  by  enlargement  of  the  extremities  of  the  trachea!  rings,  or  to  irritation 
by  pi-esstire  as  the  nerve  passes  under  the  o^rner  of  the  thyroid  cartilage ; 

!but  this  theory  lacks  confirmation,     Kopp's  theory  (thymic  asthma)  that 
the  atfectiiui  is  caused  by  the  pressure  on  the  ti'achra  or  nerves  l>y  an  en- 
larged thymus  gland,  may  lie  mentioned  in  this  connection.     This  theory 
has  been  entii'ely  exphxletl,  f*^'*  this  condition  is  rarely  present,  and,  if  it  is, 
docs  not  necessarily  ains*^  pressure  as  alleged. 
Disorders  of    the    Digestive   System,  and   the    Effect   op 
Weatheu. — -Dentition.— A   fact   that  seems  to  he   firmly  established  in 
I        the  mind  of  the  public,  as  well  as  in   the  minds  of  many  of  the  medical 
profession,  is  that  dentition  plays  the  most  important  rdle  in  the  etiology 
I  of  et>nvulsions.     If  the  child  happens  to  Ije  cnttiug  teeth  at  the  time  of 
[the  attack,  no  further  ciuise  of  troulde  is  looked  for,  aud  if  tlu-re  is  no  visi- 
ble irritation  of  the  gums  it  is  still  the  advancing  tnt»th  that  is  thought  to 
be  the  cause  of  the  attar^k,  the  true  exciting  cause  l)eing  thus  frefjueutly 
|Cverlu4jked.     I  do  not  wish  to  be  understorxl  to  my  that  paiuful  dentition 


'  Boriiott  Medical  and  SurgicAl  Journal,  February  24 »  1881. 
»  Gttz.  Hebd*>m.  dt>  >r*'d,  f-t  Chimrg:.»  1R81,  pp.  85  and  86, 
'  British  Mddicftl  Journal,  Aiii^iist  29^  1S8<;. 

*  N«w  York  Medirul  JtairnHl,  July  4,  1885,  p.  2, 

*  Amcriciiii  Juiirmd  *»f  the  Medictil  Scitmeefl^  JulVt  1886^  p,  OS  et  Mg» 

*  Diicui^ion  oQ  BickisUi  Traumctiuuii  of  the  Puthological  Society  of  Itondon^  1881, 
\voh  xxxVu  p.  868* 
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may  not  c-aiise  convulsions, — in  fact,  I  l>elicve  that  such  is  cjocasioiiaUv  xht 
case,  particularly  when  the  ehikl  has  a  prcdisjKJsition  in  that  direction,— 4iot 
the  delayecl  and  irregular  doutition  ig  more  often  but  atiotlier  ^gn  of  tlw 
rachitical  tendencv,  previously  discussed,  and  this,  and  not  the  deutttioa,  ig 
more  likely  to  be  tlie  prelispctBing  cause,  although  an  inflamed  and  waia 
gum  may  precipitate  a  paroxysm.  An  otitis  may  be  caused  by  tlie  inflaiiMl 
condition  of  the  ijuni  and  he  the  start ing-}3^>iut  of  an  attack. 

The  time  of  dentition^  which  begins  about  the  eighth  month,  is  a  fmti 
of  great  functional  activity,  for,  besides  the  eruption  of  tbe  teeth,  the  follii> 
ular  appamtus  of  tlic  intestines  is  undei'going  active  development  ia  tinb 
to  prepare  the  alimentary  system  for  a  radical  change  of  diet.  As  a  «»• 
fiequence,  gastro-intestiual  disoi-ders  and  nervous  symptoms  are  frequent  it 
this  time  of  life.  It  is  difficult  to  conceive  how  a  purely  jihysiokpcal 
process,  vsuch  as  dentition  is,  can  in  a  healthy  child  he  the  sole  cansrof 
convulsions  and  dc^th,  but  the  irritation  and  pain  which  antHiinpAOj  the 
process  in  some  cases  may  Ik*  sufficient  to  turn  the  scale  in  favor  of  a 
nervous  outhrrak. 

The  period  of  dentition  thus  resembles  that  of  puberty  in  being  a  perioi 
of  frequent  nervous  manifestations* 

Sejournet*  considers  tlie  r6k  ]»laycK]  by  dentition  as  of  great  iroportimt 
in  the  procbiction  of  an  attack,  and  in  his  opinion  stoiil  children  arc  iiM»(t 
liable  to  dentition  convulsions  than  others,  Soltmanu,^  basing  his  condu- 
sion  on  experiments  made  on  young  dogs,  cijusiders  by  inference  thai  tht< 
excitability  of  the  sensitive  nerves  in  new-born  children  is  much  \em  tbo 
in  adults,  that  there  is  a  |X'riocl  extending  from  the  tifth  to  the  elevitiih 
month,  or  about  the  time  of  dentition,  in  which  there  is  an  incrt-aad  di- 
citability  of  these  nerves,  and  concludes  that  **  teething"  has  a  direct  iiiJih 
ence  in  causing  reflex  spasms  and  c*iiiivulsiftus,  Jacobi*s  opinion  as  n-pml* 
the  excitability  of  the  periphcml  nerves  in  young  children,  as  mentitHK^ 
on  page  865,  is  of  iutcrcst  in  this  eoniifH-tion, 

More  than  double  tlie  numlxT  of  deaths  from  convulsiona  in  chiMmi 
occuj*  during  the  first  year  of  life,  but  awording  to  Jamieson'ei  tables  (p.WJl 
over  two-th litis  of  the  (-onvnlsiuns  during  the  first  year  occur  during  tlx 
fii'st  six  montlis,  so  that  dentition  cainiot  of  necessity  be  taken  as  a  cau*nf 
oonvulsious  in  these  cases. 

Improper  Feeding  and  Indigestion. — The  presence  of  undigesti-*!  ai^ 
undigc>:tible  fo<xl  in  the  slurnach  and  intestines  isa  ver\"  fertile  canae — p*Th\* 
the  most  fertile  ijf  any  one  class  of  causes — L>f  convulsions,  Over-fn<li»»2 
even  with  proper  food  becomes  thus  a  very  important  factor ;  anrl  this  iftil«" 
ment  gains  streugtli  when  at  autopsies  a  ver}'  full  stomach  is  frequcntb  ill 
that  is  found  to  atx-ount  fur  the  death  in  convulsions  of  an  otherwise  if^*'' 
eutly  healthy  infant.     Constipation,  particularly  where  large  quantities <*f 


^  Revue  Memiiplle  dw  Mnlndiw  do  I'Enfitncie,  iii.,  Pmris,  IS8S. 

»  Jmbrlmch  f.  Kindeiheilkundc,  B.  xiv.  H.  4. 
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flcybala  are  imiMick'd  in  the  inU'stines,  is  alsu  an  ext'iting  cause  that  should 
always  be  bcirue  in  min<L  8inK)ii^  eonsidei's  that  eighty  per  cent,  of  convul- 
sions ia  children  arise  from  digt^tive  troubles. 

This  eondition  seems  ca]>able  of  prmlueing  an  attack  in  au  otherwise 
healthy  ehiki,  althoiigli  some  authors  consider  this  uuUkely.  If  the  **  con- 
vulsive tendency"  exists^  the  effect  is  much  more  pronounced.  Temporary 
indigestion  beoomcj^  thus  an  exoitiupj  ctiu^e,  and  it  is  rather  eurions  that 
there  need  be  no  marketl  evidence  of  flatuleucy  or  pain  previous  to  the 
nervous  outbreak. 

A  fit  of  anger  or  any  other  violent  emotion  on  the  part  of  the  mother 
or  nurse  may  so  alter  the  compositiun  of  her  milk  as  to  cause  convulsions 
io  a  predispt)se4l  nursliug,  probably  by  rendering  it  a  source  of  irritatiou  to 
the  child's  stornat*h. 

GaBtro -Intestinal  Disorders. — Tliese  disorders,  so  f m|ueutly  met  with 
in  the  [lot  weatherj  also  produce  a  prolbund  impression  on  the  child*s  ner- 
vous system,  and  cause  convulsions  in  two  ways :  fii'st,  by  the  sudden  diar- 
rhoea and  %'omitiug  whicli  fretjuently  ensue,  and,  secondly,  by  rendering  the 
gastru-intestinal  tract  nnsuite<l  to  receive  the  IimkI  whirh  l>efure  the  attack 
may  have  been  properly  proportioned  to  the  child's  ai^e,  but  whirh  now 
acts  as  a  dircrt  irritant  to  the  stomacli,  and  is  cjwtcd,  or  pn.ss<d  into  the 
bowels  nnprepartHl  fur  intestinal  digestion.  Tiie  diarrhtea  and  v( uniting,  by 
increiLsing  the  sj>et»iftc  gravity  of  tlie  bhitjd,  may  act  by  rendering  the  latter 
too  dense  to  circulate  properly,  thus  starving  the  bmin,  and  may  also, 
mentioned  by  Xovi,^  by  depriving  the  gray  matter  of  the  brain  (>f  much  of^ 
its  muisture,  seriously  lower  its  vitality,  eonvulsicvns  ensuing  as  a  consecjuence. 
Intussusc^^jition  is  an  ocx:iisional  cause  of  convulsions  in  young  cliildren. 

In  onler  to  disofjver  what  n^latifui  existixl  between  the  number  of  deaths 
from  convulsions  and  t]K»s<?  from  disnrdc  rs  of  the  alimentary  tract,  I  cob 
leeted  from  the  health  reports  of  Philadelphia  lor  the  years  187-5-1886 
inclusive  all  tlie  dpaths  amfmg  minors  from  **  teething,**  "sore  mouth,*' 
"cholera  nmrbus/'  **  cholera  infantum,"  *' diarrbfca,**  **  dysentery,^*  and 
"ulceration  of  the  stomach  and  bowels,*'  and,  taking  these  together, 
arranged  them  i)y  mnntlis  and  companMl  them  with  the  deatlis  tVom  "con- 
vulsions'' and  **  laryngismus  stridulus,"  similarly  arranged. 

The  hot  months  of  summer,  as  every  one  knows,  cause  the  greatest 
mortality  anuaig  children  ;  10,(531  deaths  rKM-urring  from  the  former  class 
of  diseases  during  the  months  of  June,  July,  August,  and  iS^ptenil>er,  out 
of  a  total  of  lii,ll5  for  the  ten  years  in  question,  July  with  the  highest 
average  temperature  having  the  greatest  number  of  deaths, — viz.,  5133  ;  this 
montli  also  shr^wing  the  greatest  nnirtality  from  "convulsions," — viz.,  i)SS 
out  of  a  total  of  7508.  Armnging  these  figures  in  the  form  of  a  tablej 
oomimrisons  are  much  more  easily  made. 


L'lTnion  MMicflle  du  Otinnda.  Auprust.  1897, 

L<:i  Sperimetiiitlo^  qufited  hy  New  York  Dietotic  Gazette,  July,  1888. 
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Traciog  No,  1   represents  the  deaths  from  gastro-intestioal  disorders, 
traciug  No.  4  the  iDortality  from  oonviilsioDs,  and  tracing  No.  2  the  mean 


WOi) 

900. 

80no 

80. 

BUO. 

TOOO. 

k 

700, 

6000, 

m. 

BOO. 

500C> 

60. 

500. 

4000, 

40. 

400. 

dOQO. 

90. 

aoo. 

20O() 

20. 

200. 

1000. 

10. 

100, 

0. 

•■t  I  •■■!  •■■■  IB! I  !■■■  Ilril  !■■!  !■■•  I  !■■  IHI  HU  liM  f  Ji.1 

iiii  Hi!  fill  'Jir  !iSi  !iii  r"  *''*  '^^' '™  "^  ™-  "^ 
iiii^niiiiik  liiiiinfji 

ISS!»^!ri!l*!!KSI»Jl 

!s»!»;;is^j*  £:;»:£!! 

m;i!Sli!SE!i!!iK'i!i!!iiiiii»iiimKiiim| 

ml  llir  iB«l  I    ■■  !■»■  IBil  11    11    ■■  ■■■■  iWMM  l«H  ||«^ 

iraiii  mil   mi  huh  ii  u iiii i#ii iiii iiji 

lissii'isssi  iiiiiKiiiii  'issisuriSsasK 

iiiill  !S»!L!!l!SJK!;iSi  •»8;S8»^:!R^'''"" 
liiiH  !!»!»!!»  !»l!!l;'l!!!ISi;^c!li8S8!8I 

IIII  II      liM  IIII  l«l    lill  IIII  lt*'ff  III!  Iiii  f  Iti  llil  iiil  IHI 

IIII  11     IHUIIiillt:   illliillllll  III  IIII  il  IMIIIIIIIIiliflifiMil^l 
llii  Ii    IIII  IIII  Jill  till  ilii  III!  Ill  llir  llil  iijii  liii  IIII  :»ii  litl  till  i 

:f  H II    lill  IIII  liii  :%wt  .K I  III  Hi  r  ti  ii  i  iiii  iim  iiii  iHi  mi  iiti  .tu 
■III III  till  lill  iiii at ^i in^  til!  If!!  !!!  tm  au  wn lill !!!! !!!! !!!!  km  I 


nil  nil  llil  nil  Iiti  i>ii  ml  uki  nu  mi  un  iiii  mi  iiii  im  ini  iiii  ori 


I    1    f  Jl    I    IHif  tlNJIr  i  IJ'^- 


i7i> !!!!  ^::  iiii  iiii  nil  iiii  mi  im  im  i4::  «£:  m* 


IIJ.  11  llli  ]  I  11  M  il  U  IN  I  IJ  M  IM  J  tJ  J   J  fJ  I  ■  III  I  I 


Tracing  1.— 13,U.!i  'JnuUui  fnnii  gtt>tro  inteMiinfll  diwase*!.  Read  by  u^iug  coluiuu  of  iSgure* 
0  to  12,000. 

Tracing  2 —Mean  tempernture.    Heiid  by  using  column  of  flgnres  10  to  BO, 

Tracing S.—'Storm-t't'utrt;*:"  parsing  wUliiu  400  miles  of  FliUadcIphlL  Rett4  by  using 
colli  ma  1  of  flgiires  10  to  80. 

Tracing  i.—7'm  deaths  fnna  oonTulfions  ejid  Inryngisnius  stridulus.  Read  by  ualng 
column  or  figure*  KiO  lo  t900. 

Tracing  o,— ^Tut«l  deaths  from  all  causes  in  children  under  10  yeais  uf  age.— rlr.,  W,7iS9, 
Read  by  using  column  of  figures  0  to  12«iXX). 


temj>eratnre,  ]>er  month.     It  will  be  seen  at  a   glance  that  an  average 
monthly  temperature  of  GG°  F,  or  over  eauses  a  fearful  increase  in  the  mor- 
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tality  from  gastro-ititestinal  afltH'tioiis,  ami  tliat  tlio  luglu'st  moan  tempom- 
ture  coincides  with  the  grt'att\sl  miniber  of  deatlis  fruin  eonvulBioiis.  Several 
causes  may  act  together  to  prnduee  this  July  rise  in  the  latter  tracing:  1st, 
oonvalsions  raust  io  many  of  these  cases  Ije  liM>ktxl  ujion  merely  as  a  mode 
of  dying,  and  not  nwe.^sarily  as  a  cause  of  dmtli  prr  se ;  2dj  the  large 
DQnaber  of  gastro-intestinal  disordei-s  occurring  in  that  month  would  of 
necessity  increase  the  niimlxr  of  deaths  from  wnvulsions,  hotli  in  con- 
sequence of  the  intestinal  irritation  and  on  ac(*ount  of  the  grt^t  drain  on 
he  fltiids  of  the  body  causing  deficient  cei-ebral  blmxl-supply ;  3d,  high 
einperatiire  is  in  itself  an  important  factor  in  tlie  causation  of  con- 
ill^  tous. 

■  The  convulsion  tracing  is  at  its  lowest  point  in  November,  and  fixim 
ats  month  there  is  a  gradual  rise  until  Man-h  is  rcacluHl,  then  there  is  a 
ill  until  June,  and  tlien  a  sudden  rise  in  July  to  the  highest  point,  after 
hieh  there  is  a  steady  fall  until  the  low  point  in  Noveralxn*  is  returned  t4>j 
lis  cannot  be  entiixJy  explained  by  cither  of  the  three  factors  above  men- 
oned^  although  the  general  mortality  tracing  (No,  5)  din's  l>ear  a  general 
semblaoee  to  it,  as  would  Ix?  exix^cted  on  atx^ount  of  the  fii^st  rcas^ju 
;ven  above.  The  gastro-intestinal  tmcing  is  almost  at  its  lowest  point, 
|d  an  e*pxal  or  even  higher  average  tern  jicrat ore  in  August,  8t*ptember, 
id  Oc'tol>er  is  not  act*ompani«l  hy  a  eorresponding  rise  in  the  convulsion 
acing.  Before  attempting  an  explanation  an  apjwirent  digression  will  lx» 
lade,  GiHi^  axils  attention  to  the  influence  of  thr  setmon  upon  the  iiunilxT 
r  attacks  of  laryngismtis  stridulus,  and  states  tliat  these  are  apt  to  oi-cur 
lore  frequently  when  the  children  are  confined  to  the  house  and  obligal  in 
jnsec|nenct^  to  breathe  impure  air,  which  has  the  efttvt  of  pnxluciug  an 
erethism  of  the  nervous  system  wliieh  shows  itseli'  in  turn  as  a  spasnuxlic 
iathesis,'*  which,  however,  in  his  opinion,  does  not  produw  the  excessive 
•ritability  until  it  has  been  prolonged  for  some  time,  so  that  the  spring 
lontlis  tx^ntain  tlie  gn^tcst  proiH>rtion  of  the  cases;  out  of  63  attacks  seen 
y  him,  occurring  in  the  years  18(jB,  1867,  and  1868,  47  rxxnirrcxi  in  the 
lonlbs  of  February,  March,  April,  and  May,  Barlow,*  on  the  contrarj^ 
tatcs  that  convulsions,  and  jjaitieularly  laryngisunis  stridulus,  oc^i'ur  most 
requcntly  in  cxAd  weather,  70  out  of  tlie  114  cases  investigatixl  by  him  in 
jpS5  oocurriug  during  the  months  of  October,  November,  December,  Janu- 
r\\  and  Fdiruary  (61.40  per  cxvut.),  and  f>eing  fpn*tc  evenly  distriliutid 
^mong  them,  February  having  the  gix^atest  numlxT  (16)  and  December  tiie 
east  (13) ;  tlie  months  of  May,  June,  and  July  show  but  10  cases  (8.77  per 
iCtit.),  March  7,  and  the  remaining  mouths  9  each.  The  results  obtaine*! 
>y  tlie  study  of  these  two  observers,  the  former  in  London  and  the  latter 
u  Manchester,  although  these  places  are  comparatively  near  each  other, 
liffer  widely,  wluch  sfiould  not  be  the  case  had  the  true  muse  been  found. 


*  St.  Bartholomew's  Hoepital  Beport»,  vol.  ii. 

*  BritUh  MediciU  Joumttl,  June  18,  1887. 
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Henoch^  has  found  the  gi'c^tost  number  of  cases  of  l^rynpmnm 
ulus,  in  hospital  us  wi'll  as  private  prat-tire,  during  the  Dioothd  of  «Ia 
to  May,  inclusive,  and  in  this  he  agrees  with  Gee. 

J,   Crielitoii    Browne*  states    that   eonvnlsions,   from   which   ^i  mm~ 
infants  and  ehiklren  jwnnsli,  have  their  iniinnnim  death-i"ate  in  Septeoil»f 
and  Oetober,  their  maximum  in  February  and  Maix?h. 

The  etfei't  of  nieteoivjlogical  changes  on  nervous  diseases  lias  been  r»x^f- 
nized  for  some  time;  this  is  partieiihirly  notiwable  in  neuralgia*  and  io 
chorea/  the  former  iieported  by  Mitchell  and  tht^  latter  by  the  author,— the 
perturbing  influence  apj»earing  to  be  the  complex  meteorological  di<turtk 
aaee  known  as  a  '*  storni/^  Tracing  No.  3  reprt^sents  the  numlxu*  of  Miintt- 
centn^s  passing  within  a  circle  of  four  hundred  miles'  radius  drawn  aroinid 
Philadelphia  for  the  ten  years  in  question,  this  mdius  bieing  ch<i6en  as  rt 
was  found  that  the  sttirms  passing  within  that  distancx*  j>n:tduced  the  gr«rtM 
effect  on  chon'a,  in  former  studies.  Tlxe  givatest  luuiiber  of  stornifl  €«iin 
in  ilarch  (see  table),  which  coincides  with  the  spring  rise  in  the  convmUb 
tracing:  so  that  it  seems  |x>ssible  that  the  weather  may  exert  mon?  tham 
passing  influence. 

The  dissimilarity  between  the  two  traciogs  3  and  4  in  midsuoim^  i» 
prodncetl  by  the  lieat,  the  gn?at  numlxT  of  ^:iistro-intestinaI  casc*i^  incrcafine 
the  deaths  from  convidsions,  as  i>re\'iovisly  stated.  No  otlier  metcorolopiil 
factor, — viz.,  terajx^rature,  barometer,  mean  relative  humidity^  nuiprf 
thermometer,  or  numlxr  of  cloudy  days^^-ither  alone  or  iu  combiitttioQ, 
seems  to  account  for  tlie  March  rise  of  the  eouvubiou  tracing.  TheinBi* 
eoce  exerted  by  storms  may  lie  indirect  and  not  direct  in  its  action,  br 
causing  an  increase  of  other  affections  in  which  convulsions  clode  the  scmt 
This  study  should  be  ajiplic^  Uy  t\w  luunlxr  of  attacks,  or  cases,  of  eonnd- 
sions,  and  not  to  the  numWr  of  deatlis^  to  ascertain  it^  true  value.  As  Ifoi- 
ing  to  uphold  the  probability  of  this  theory,  it  is  worth  mentiooing  that  io 
the  studies  just  meutiomxl,  the  gi^atest  amount  of  j>ain  and  the  high** 
number  of  attacks  of  chon^i  occur  iu  March,  corresix)ndiug  to  the  sjwtne 
rise  of  the  convulsion  tracing,  and  the  lowest  number  of  attacks  of  <*•►» 
in  October  and  NovemlxT,  corres]X(nding  to  the  lowest  ]X)iut  reaohld  bf 
the  convulsion  tmciog,  and,  while  these  months  do  not  show  tlif  let* 
amount  of  neuralgia  (June),  they  are  at  least  months  of  less  pain  than  Lb»»* 
of  winter  and  s}>ring. 

Intestinal  Parasites. — The  effect  prcxl need  by  the  presence  of  worn»ui 
the  intestinal  canal  is  as  much  exaggerated  by  tlie  public  generally  JtfbtW 
effect  of  dentition.    Worms  are  present  in  many  children,  jmrticdarly  \hm 

'  Leetun^s  on  Children's  Diseases,  New  Sydenham  Society,  Lond<'»n,  1989,  fijl  1 1^  tfl 

'  The  Book  of  Health,  edited  by  Muleohn  Morris,  Lfjndon,  Pari*,  and  Nrw  Y^M* 

*  Ctijituia  Cntlm's  Investie^ation^,  American  Journal  of  the  Medical  ScimfCii  il*^ 
1887,fltid  Tmni^m'tions  of  the  Cnlk»g^e  of  Pbysicitins  of  Pfaii»delphia,  v*A,  vi.     Tw*»|»p'* 

*  Seii^f  »rml  K(jli4tiutis  of  Cban^  and  Rheuniatbmf  Medical  New!&,  Pluljidelphiat  Xt^r^^i* 
tier  IS,  1886. 
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Df  the  poorer  classt'B,  and   frt-qiieiitly  cause  do  symptoms  wliatever,  and 
\ot  suspected  until  they  are  st^^u  in  the  evaeuations.     When,  however, 
worms  are  present  in  large  quautities  they  undoubtedly  may  act  very  iDJu- 
riously,  and  may  even  be  the  starting- point  of  nerve »ns  symptoms  or  even 
of  convulsions.     Most  of  the  symptoms  are  due  to  the  eoudition  of  the 
gastro- intestinal  canal,  that  favors  the  development  of  the  para>?ites.    Worms 
are  not  so  frequently  tbuud  in  tlie  intestines  of  infants  as  in  those  of  chil- 
dren about  two  y^rs  of  iio^v  and  over.     The  tajw-worm  is  very  rarely  seen 
ID  young  children.    Convulsions  prodin^ed  by  these  causes  are  purely  reflex. 
Acute  Infectious  Fevers, — In  the  acute  infectious  diseases  convul- 
Bioii^  are  frequently  met  with,  usually  either  at  the  onset  of  the  attack  or 
towards  the  close  of  the  disease.     In  the  ibrmcr  case  they  take  the  place  of 
the  rigor  seen  at  the  onset  of  such  diseases  in  later  life ;  they  are  to  i>e  con- 
sidereil  as  to\Temir  convulsions  due  to  the  impregnation  of  the  blootl  with 
the  specific  poisiiUj  which  acts  l)y  j>rmluciug  an  inhibition  of  t lie  controlling 
action  of  the  higher  cerebral  centres,  possibly  acting  through  the  medulla 
by  causing  a  spasm  of  the  arterioles.     The  suddenness  of  its  onset  is  to  be 
explained  in  the  sfinie  way  tluit  is  employed  to  exjvlaiu  a  chill  or  a  sudden 
fever, — viz*,  a  stimuhitioi]  or  depression,  as  the  case  may  l>e,  of  the  inhibitory 
chemical  centre  l>y  the  spet^ific  [XHSon.^     According  to  Radcliffe,-  these  con- 
vulsions occur  in  the  cold  stage  of  the  fever,  wlien  the  circulation  is  greatly 
wanting  in  power,  and  they  are  confined  to  this  stage  except  when  there 
hap|)en  to  be  brain-  or  kidney-complications.     This  last  statement  cannot 
be  accepted  without  reservation,  as  convidsions  arc  known  to  otvur  in  these 
diseases  when  the  fever  is  high.^     Holmes  wnsidem  the  convulsion  seen  in 
the  b^inning  of  these  diseases  as  entirt4y  due  to  the  high  tempemtin-e,  and 
that  a  temperature  of  103^  F.  in  a  child  is  very  liable  to  excite  an  attack, 
wliich  attat'k  is  most  fi^etpiently  seen  in  the  first  few  h(*urs  of  the  ]>yrexial 
seizure.     Maclagan*  is  of  the  opinion  that  ameniia  of  the  brain  is  the  cause 
of  the  headache  which  is  most  frccpieiit  in  the  early  stage  of  ac^ute  fevers 
in  adults^  and  of  the  convulsions  seen  in  a  similar  ixTiml  in  the  fevers  of 
childhood,  the  antenna  resulting  from  the  (*ontraction  of  the  minute  aiteries 
of  the  brain, 

Welch*  considers  that  the  temperature  regulation  is  more  laljile  in 
infants  than  in  adults,  and  that  hunuin  l>eings  may  tolenite  tenipemtm^es 
of  107^  F.  or  even  higlier  for  a  (xrnsiderable  time.  He  also  states  that 
tenij)eratures  ranked  as  high  do  not  in  tliemsclvc^s,  indc]>endently  of  other 
/actors,  necessarily  exert  ai»y  sueh  injurious  iiiflnen<x»s  im  have  liecn  usually 
attributed  to  them, — that  unless  tlie  temjieniture  is  suddenly  raised  no  di8- 


*  H,  C,  WtKMl,  Tcmer  Lecture,  No.  4,  1S76. 

*  The  Dynnrnics  of  Nerve  mid  Miisck',  Lnndcin,  1871. 

•Transactions  of  th»>  InterDational  Medicftl  Conjerew^  PhiladolphiH,  1876,    p.  796. 
<  Fever:  h  ClinirHl  Study,  hy  T,  J.  MiiclagMH,  Lundnn,  ims,  p.  9*35. 
^  The  Cartwriirht  Lecturer,  Om  the  Geneml  PiiLholc»gy  of  Fever»  Philftdelphhi  Modical 

^ew«,  April  7  and  14,  iind  May  19  Biid  20,  1R88, 
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turbaix-e  of  the  eert^bral  fnnetious  is  notiixtl   until  the  teniperatur 
a  c-cM^taiii  [x^int,  iK^yond  wlik'h  (k^ttli  eiisuei*,  prtMt^kxI  by  convuli 
(Xiraa ;  the  distnrbani'cs  of  tlie  sensormm  dejxiKl  in  a  higher  degree  Qpoo 
infwtion  or  intoxication  than  njmn  hpightent^il  temix^rature. 

WtKwl '  \ms  siiown  thai  heating  the  bmin  of  a  nianunal  produces  Huddtt 
insensibinty,  with  or  without  amvulsions,  at  a  tenn>oratun*  of  about  108* 
F,,  and  that  this  etf(»4't  is  dne  to  th<»  diivet  action  of  the  ht^at. 

Whua  €on%Hilsiyn-s  otx'ur  in  tlie  later  stages  of  the  di.st^aijiies  In  inm&tifKn, 
they  are  to  he  explained  by  the  presence  of  serious  cerebral,  re^piraton-,  or 
urinary  com  plications. 

IXTEHMiTTENT  Fever. — In  children  convulsions  are  known  to  occupy 
the  place  of  the  chill  met  with  in  later  life  in  intennitteiit  fever.  A  true 
chill  h  nirely  seen  in  an  infant  or  a  young  child,  tlie  convulsions  occurring 
on  successive  days  just  Wfore  the  a)*peaninre  of  the  lever,  proving  their 
cjrigin.  An  etlitorial  in  the  Xotih  (hrolimi  Ma! tad  Journal,  l>tH2,  vol,!., 
states  that  there  is  no  more  fatal  disease  among  young  children  in  laalarial 
districts  «if  the  Snitli  tlnin  malarial  e<"lamp.sia.  The  statement  is  al^  nii 
that  iSeptcmbcr  and  Octt^bor  are  the  montli.s  in  which  tbis  corapHc^tiunl 
most  generally  met  with,  and  usually  between  11  a.m.  and  5  p.m.,  the  sea^jn 
of  the  ycjM'  and  tbe  time  of  day  when  tlie  ordinary  paroxysm  of  mabiriil 
fever  is  most  frequently  eucountcrt^d.  8ueli  frefjucncy  of  malarial  eclaropsa 
is  not  met  with  iu  Fliiladelpbia  ;  at  k^st  it  has  not  been  roy  experieiw 
during  the  last  ten  years  at  the  dispensary  of  the  Children's  Hctspital,  wbifif 
large  numljcrs  of  cni^^  of  intermittent  fever  are  seen  every  spring  ind 
autumn.  Meigs  and  Pep|)CT  (he,  cil.)  and  J.  Lewis  Smith  '  consider  it  mt 
a  very  rare  thing  for  the  fever  tci  be  ushert'd  in  by  a  coQvulsioii*  In  ihe 
pernicious  form  of  intermittent  fever  this  sy mjitom  is  frecjnently  seal* 

TvPiieuo  FEVEn. — ('onviilsious  are  of  kut  oecnrren(X'  in  this  disettt 
iu  children  ;  tliev  are  to  be  considered  as  of  the  same  nature  as  the* 
occurring  in  scarlet  fever,  measles,  etc, 

PNErMONiA.- — Convulsions  are  a  rather  unt*oramon  symptom  in  (loeo* 
monia,  either  of  the  croujxjus  or  the  catarrhal  variety,  and  tliey  are  woii 
freipieutly  seen  iu  very  young  than  in  older  ehildi^en.  The  opinioD  gCM^ 
ally  heUl  is  that  convulsions  are  most  apt  to  com[)lieate  pneumanii  wbn 
the  disease  is  situated  at  one  or  other  of  the  apices  of  the  lung:  tbo% 
Juergensen^  states  that  the  most  severe  cerebral  symptoms  usimlly  occur  in 
connection  with  pneumonia  of  the  a|>ex,  setting  in  with  a  rapid ly-devchiped 
fever,  and  quotes  Ileinze  as  holding  the  same  opinion.  Among  oth«r* 
holding  these  views  strongly  may  be  mentioned  Eustace  Smith/  tioodbjiit,* 


*  A  Study  of  Morbid  nnd  Normiil  Phytiology,  Smithsonian  CVintribwiion*  l»  Ktn^^ 
edge,  1880;  al^io,  Pepfwr^s  Syst»*m  of  Medicine,  art.  ♦*  Thermic  Fever,**  voL  ▼.  p.  Wi 

»  Diseases  of  Cli»ldn*n,  4tb  ("d,,  p.  285. 

*  Zif'm?flen'»  Cyelnpiedia,  vol.  v.  p.  102, 

*  Clinicfil  Studi*^  of  Dtfi<ni>*e  in  Childroii,  Philndelphitt.  1876,  p.  49, 

*  Diseu-ie?  of  Chikln-n,  edited  hy  Stiirr,  PhiliidLipbia,  188&,  |>.  844. 
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Loomis,'  Haiiot^*  ami  Damas<*Iiiiio,^  Holt,*  on  the  coiitmn',  after  a  study 
of  one  himdreil  and  seventy-tliixx*  c!as{*s  of  ec^rebral  symptoms  in  tliis  dis- 
ea^,  holds  that  they  are  not  intimately  assix-iatcH:!  with  ajwx  <UsH?ase,  such 
afifK»ciation  occurring  in  only  one*fitlh  itf  ajM;*x  rases,  but  that  they  occur  more 
frecjuently  when  the  disease  is  extensive  and  the  t€m|>enitnre  hi^li  (one  in 
three  of  the  easTH).  He  considers  that  <'ou\'n]KioMs  in  tliis  disinise  belong 
idmost  without  exception  to  infancy,  being  ran^ly  met  witli  after  two  years 
of  age,  the  time  of  ons«»t  of  the  diseas*^  Inking  the  p»'rif*d  when  they  am 
usaally  seen.  Coutts  {loc,  eit.)^  (|uuting  frotn  the  pnictiee  of  Enstaee  JSmitii 
in  the  East  London  Children's  Hospital,  states  that  convulsions  occur  at 
the  onset  of  pnennionia  in  about  five  per  c^nt*  of  the  cases  (two  in  forty- 
one).  Eustace  Smitli  (he,  cii,)  di>es  not  Iwlieve  that  there  is  any  relation 
Ijetween  ajiex  pnennionia  and  convulsions,  pneumonia  of  the  apex  being 
«spee tally  short  and  favomblcj  in  his  opinion. 

Toxemic  CoNVTTr>>ioN8.— Under  this  hwid  should  he  inehidtxl  those 
€)onvulsions  occurring  in  ureemie  conditions,  as  well  as  those  which  folhiw  the 
aadniinistration  of  poisons.     Eustace  Smith  considers  infants  to  be  very  sus- 
ceptible to  the  influence  of  lea<l,  and  ht*  has  several  times  sin^n  convulsions 
follow  the  internal  administnition  of  this  drng^  and  aj>parcntly  diretlly  due 
I  to  it.*    Convulsions  occur  in  uneraia  when  there  is  no  elevation  of  tempera- 
ture :  so  that  there  cannot  Iw  mucli  doul)t  that  they  are  due  to  the  action 
on  the  uervoiis  centres  of  the  morbid  materials  circulating  in  tlie  IdotxL    In 
the  acute  infections  fevers  we  have,  as  previously  mentioned,  besidt^  the 
impregnation  of  the  system  witli  the  special  poist»n,  the  sec^judary  very  im- 
portant factor  of  fever,  %vliif*h  is  prcxhnxxl  by  tlie  at»tion  of  ttiis  poison  on 
the  heat-c^entres :  so  that  two  important  causes  of  convulsions  may  thus  be 
acting  togetlier. 

Some  of  the  convulsions  occurring  in  gastro-intcstinal  disorders  may 
properly  be  plactnl  in  this  class,  as  they  are  jiossibly  mused  by  the  poisonous 
influence  of  ptomaines  developi-tl  in  tlie  stoniacli  and  intestines,  as  su^^^sted 
by  Senator.^ 

Whoopino-Cough.^ — Meigs  and  Pepper  mention  convulsions  as  a  com- 
phcation  of  this  disease  in  12  out  of  208  of  their  cases  (5,7(>  per  cent.),  and 
quote  Rillict  and  Barthcz  as  liaving  seen  it  in  5  out  of  29  casr-s  (17.24  per 
cent,).  Rog^r^  lias  met  with  this  c4implieation  in  hospital  practice  only  15 
times  in  431  cases  (3.48  per  cent,),  and  in  his  experience  it  is  most  fre- 
quently seen  in  infants  still  at  the  breast,  or  at  least  before  the  third  year  of 


*  Pepper'8  System  of  McHlicine,  voL  m.  p.  S29. 

*  Du  Traitoment  de  In  Pneumunie  aigui^,  PhHs,  188<>,  p.  60» 

*  La  Pneiimmiie  ftitjuo  chez  If*  Enfttnts,  ParifiT  1867,  p.  68. 

*  Medical  Rwnr^,  April  7,  1888, 

»Ori  Di-seasc  in  Childnm,  1884,  p.  2VX 

*  Quoted  by  Hemwh,  loc.  cit, ;  ftlso  Berlin.  Klin.  Wochenschr.^  18^,  No.  24,  and  Zoit- 
■ehrin  t  Klin.  Mi5d.,  Bd.  vii.  H.  8. 

T  De  k  CiKjuelU€li«,  voh  iL  p.  582. 
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life.    Com'ulsinns  never  iislitr  in  this  cliseiist^  l>ut  either  Deeur  in  the  eour 
of  a  marked  attaek  or  pre<'i|)itute  the  fatal  termination  in  eoniplicated  cased/ 
which  compliant  ion  is  usuallv  broneho-pneumonia.     Their  cause  is  three- 
fold  : 

1st.  Tlie  nervtiiia  clement  which  is  an  integral  part  of  whooping-cough, 

2d,  The  high  fever  \\  Inch  oitcn  accompanies  sevei'c  cases, 

3d,  The  venous  condition  of  the  cerebral  circulation  due  to  the  severe 

]mroxysras  of  couj^hing  or  to  the  jMilnirmarv  complic-atiun,  or  to  Ix^th.    Serous 

effusion  into  the  ventricles  slionld  Im-  mcnti(HRHl  here  as  a  cfinse<|uence  of 

the  venoi?ity  and  a  (tinse  iif  the  convulsions. 

Malfokmations  and  Diseases  r>F  the  IIeakt  and  Great  Ves- 
seLpS,^ — Fr<»ni  what  lias  lieen  said  in  the  foregoing  pages  of  the  important 
mie  placed  by  di&turl>ed  circulation  in  the  etiology  of  eonvulsious  in  chil- 
dren, it  iii  evident  fliat  they  wunld  frecpiently  be  found  in  association  with 
malforniatioas  and  dit^ease??  of  the  heart  and  great  ve«st46,  particularly  iu 
the  condition  known  as  nn>rbn8  cierulens. 

Irritation  of  Peripheral  Kervf^s.^A  burn  or  scald  produces 
a  much  more  profound  inipR^ssion  iijion  a  child  than  upon  an  adult,  and 
ctinviilsions  are  often  thii8  caused.  Tlierc  h  gi-cat  shock  and  a  profound 
impression  on  the  circulation,  the  arteries  contain  but  little  blood,  and  all 
the  internal  veins  are  engorgt^,  jmrtionlarly  tbrm}  of  the  abthimen,  as  proved 
by  frapient  autop^sies.  AUliough  the  condition  is  generally  described  ais 
one  of  active  congestion  of  all  the  internal  organs,  it  is  more  truly  a  sec- 
ondary venous  c<jngestiun.  When  convulsions  *Mrnr  in  this  condition  they 
are  usually  preceded  by  symptoms  of  profound  prostration.  Irritation  of 
the  skin  in  eczeraatous  and  other  eruptions  has  lx!en  reported  as  a  caui^ 
of  convulsions  in  chiklren,  as  has  the  irritati^m  eaust*d  by  pins.  Tickling 
has  als<j  t>een  reported  as  a  cause.  Convulsions  due  to  the  stings  and  bites 
of  insects  must  l>e  of  rare  *>ecurrence  in  this  ct»nntry  at  least,  although  they 
are  reported  in  warm  climates, 

Eamclie  as  a  cause  of  convulsions  should  always  \ye  iKjme  in  mindj  and 
this  may  octnir  entirely  independently  of  any  meningltie  trouble,  and  Ik* 
due  simply  to  the  pain.  Hugnenin  *  makes  the  statement  that  **  changes  in 
the  fidibre  of  cerebnd  arteries  occur  iu  Irritation  of  even  a  distimt  sensitive 
nerve/'  and  Nothnagel  *  hoUls  the  same  view.  Sudden  and  violent  jmiu  is 
knt>wu  to  cause  marked  changes  in  the  cerebral  circulation,  and  fainting  is 
a  very  fr(X|uent  setpience ;  convulsions  have  lM?fni  known  to  follow  a  faint 
product  in  this  way.  Hugnenin  (loc.  clL)  reports  a  case  following  a 
quickly-iicrformtxl  ciiT*umeision,  and  a  similar  ca^^e  occurred  to  tlie  writer 
when  an  interne  at  tlie  Pennsylvania  Hospital,— \nz.,  on  removing  a  small 
pitK-c  of  bone  from  a  crushed  finger,  the  jiatieut  cried  out  with  paiu,  fell  to 
the  floor  in  a  faint,  and  immcHiiately  b*came  generally  and  very  severely 


'  Zi«*mssen*a  Cyc]t>piediaT  vol,  xii.  p,  434. 

*  Ibid.)  vol.  xii.  p.  13;  ftlso,  Virchow-g  ArvhiVt  M.  iL 
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convulsed ;    on   reeoverio|i;   conseioasiieHs   he   5tatt*il   tliat    lie    had  ahvays 
eajuyed  gixxJ  health  and  had  iifvt^r  had  a  previous  convulsion, 

Brown-S6q yard's  guinea-pigs  may  be  considered  as  experiinental  ex- 
amples of  peripheral  irritation  prothieiDg  eonvnlsions  in  predispos<?d  ani- 
mals,    Couvulsiuiis  Irctpieiitly  take  their  rise  from  the  irritation  pixKhu'ed 
by  the  present  of  old  eitatriees,  oo  the  head  or  elsewhere  ;  but  this  would 
be  <x)iisiderc»d  more  projx'rly  uader  the  head  of  epilepsy,  and  is  mentioned 
only  to  imprer^s  npon  the  reader  tlie  effcvt  of  peripheml  irritation.     Genital 
irritation  sliould  aL*o  he  mentioned  here  as  a  winse  of  eonvulsions.     Fissure 
of  the  aaus  has  been  reported  as  a  canse  of  convulsions  in  nurslings.* 

Fright  and  other  Stkong  Emi>tion8» — Angel  Sloney^  considers 
fright  and  terror  as  a  kind  of  eortieal  epilepsy,  attended  with  violent  dis- 
oliarge  of  energy  and  aecorapanied  by  gix^t  derangement  of  intellect  or 
^ven  total  loss  of  e*.)nseionsuess. 

Fright  has  frcqueutly  been  known  to  cause  conviilsions,  and  the  effect 
on  a  "  nervous  child*'  is  more  pronounced  than  on  one  not  so  constituted. 
There  is  produaxl  a  sudden  and  profound  alteration  in  the  |>eripbenil  rir- 
<:MiLition,  as  is  evident  to  all  in  the  sudden  blanching  of  the  fatH*,  and  the 
^convulsions  which  sometimt^  follow  inimeiliately  upon  a  fright  are  due  to 
^iiis  vasomotor  8}iasm.  Dickson^  thinks  that  there  must  exist  a  predis- 
posing c^nse  before  fright  can  act  hi  this  way.  Niemcyer*  considers  these 
<"H^invulsions  to  pnK'eeil  from  *'exeiteincnt  of  the  *X4Tbral  ganglia  trans- 
vititted  thence  to  the  medulla  oblongata."  A  fit  of  crying  or  nf  anger  has 
•  naliy  U^en  known  to  end  in  a  convulsion;  but   here  in  addition  to 

T  -lutional   factor  there  is  a  marked  interference  with  the  rt^spimtoiy 

J\iDction.     Other  violent  emotions  may  act  in  the  same  way. 

Laryngeal  CArsES. — Any  irritation  or  inflammation  of  the  larynx, 
such  as  catarrh,  or  even  the  trickling  of  saliva  or  milk  into  the  larynx  or 
%he  drjang  of  mucus  upon  the  glottis  during  sleep,  may  Ix*  the  starting- 
^M>int  of  a  laryngeal  sjisism  which  may  end  in  a  general  convulsion.  Cry- 
ing or  sobbing  may  also  act  by  trausing  s|)asm  of  the  glottis,  and  l)oth 
^iBckenzie  and  Cohen ^  speak  of  the  catching  of  the  breatli  produceti  by 
^oesing  a  child  into  the  air  in  play  as  a  cause.  The  sleeping  state  seems 
r^jo  predisiKise  to  an  attack. 

Mantle*  reports  a  i'ose  of  sevei'e  laryngeal  spasms,  followed  by  general 
;  ^convulsions,  which  wei-e  due  to  the  irritation  produced  by  an  elongated 
uvula^  finally  curtKl  by  excision  of  this  |>aii:.  He  advist^s  an  examinatiou 
cif  the  thri>at  in  all  easels  as  a  matter  of  routine. 


*  Mtiurice  Rnynaud,  GttJi.  Ht^l>dom.  de  M6d»  et  Cbir,  1881,  p.  2S9. 
»  BUenA&i  of  Chil^lfen,  lft87. 

*  J>ynttmici  of  Kpilt^pBy  and  C<jnviilfionB,  Guy's  Hospital  Ruports,  3d  t^er,,  1878,  vol. 
xviii.  p.  181. 

*  Pmetical  Medidnej  revis^  ed.»  voL  ii.  p*  370. 

*  Di*^wtMs  *.f  tho  Throat  »ind  NhsaI  pMsages,  New  York,  1879,  2d  ed.,  p.  629. 
«  British  MedicHl  Jrmmul,  February  8,  1890, 


CONVULSIONS    IN    INFANCY    AND   CHILDHOOD. 

Diseases  of  the  Brain  and  Spinal  Cord. — Couvulsions  due  to 
the  various  causes  previuusly  eiiimicnitetl  do  not  dejieiid  upon  any  gros^s 
lesion  of  tlie  brain  or  spinal  eoi\i ;  there  iTmains  a  division  of  convulsions 
which  have  such  oonditions  as  an  exciting  cause, — viz,,  poliomyelitis  ante- 
rior acuta,  and  other  acute  spinal  atf'eetions ;  tiuiiors  of  the  brain  ;  the 
various  kinds  of  nieniugitis;  tK»rebral  heni(irrija|i»:e ;  embolism  and  thmm- 
bosis;  injuries  to  the  head  and  bmio  from  aetrideut  or  during  difficult  labur  ; 
concussion  of  the  brain  and  cord,  etc;  ;  and  the  reader  is  referred  to  the 
appropriate  sections  in  this  work  for  fuitlier  in  format  ioo  upon  these  sub- 
jects, A  few  words  in  regaixl  to  the  general  mechanism  by  which  con- 
vulsions are  pro<lucctl  in  these  aflfectiims  will  not  \)C  out  of  place  in  this 
connection.  Mary  P.  Jaeobi '  states  that  nearly  fifteen  per  ctmt.  of  the 
cases  of  poliomyelitis  anterior  acuta  have  convulsions  as  a  prodromal  sym|>- 
tom,  and  Erb^  considers  that  the  imthogenic  explanation  of  these  initial 
bmin-symptoms  has  not  yet  been  found  ;  but  if  a  |>eriphend  irritation  cad 
so  affk't  the  nerve-wntres  as  to  induce  convulsions,  it  «»rtainly  seems 
probable  that  such  a  sudden  impression  ujion  the  spinal  cord  as  occurs  in 
this  affection  woultl  be  sufficient  to  do  so.  J.  Hugh  lings  Jat*kson^  brings 
forward  tlie  hypotliesis  that  these  initial  convulsions  may  be  due  to  the 
action  of  ptomaines  the  result  of  disintt^ratiou  of  the  nervous  matter  of 
tlie  anterior  horns  on  tfie  *'poufo-bull»ar'*  cent  its  (lowest  tier).  It  is  prob- 
able that  the  convulsions  in  the  various  braiu-dis^jrders  arc  due,  not  to  an 
arterial  congestion,  as  is  frequently  thought,  but  to  an  inhibition  of  the 
controlling  power  of  tlie  cerebrum  over  the  lower  ganglia*  prtjduced  hy 
auicmia  due  to  vasomotor  spasm  f>r  to  intracranial  pressure  causing  im- 
paircil  nutrition  by  interference  with  the  blood-supply.  An  unstable  c«in- 
dition  of  the  higher  ceutres  may  also  exist,  musing  explosive  development, 
or  rather  liberation,  of  nervous  foive  in  the  gmy  matter  of  the  motor  areas* 
Intracranial  pressure  in  young  infants  is  made  manifest  by  the  bulging  and 
increased  tension  of  the  anterior  fontanel  The  fii^t  effect  of  increased  flow 
of  ailerial  bhi<td  into  tlie  brain  is  an  exaltation  of  eci'ebral  functions,  but 
if  the  pressure  Ijct^omes  greater  ttie  mpillarics  aix?  compressed,  and  there  is 
a  consecjuent  slowing  of  the  circulation  and  a  deficient  supply  of  oxygenated 
blood,  so  that  in  trutli  the  effect  may  end  in  Ix^ing  the  same  as  in  asphyxia 
or  in  eerebral  anaemia,  Wlien  the  intracranial  pressure  is  due  to  a  venous 
irajKxliment  from  the  start,  the  same  ultimate  condition  obtains.  Pressure 
due  to  serous  effusions  acts  in  a  similar  manner.  The  sjTiiptoms  following  a 
severe  apoplexy  are  due  to  a  great  extent  to  the  consec|ueDt  disturbance  of 
the  circulation,  which  is  genemlly  regarded  as  an  ana?mia. 


>  Pepper's  System  of  KMieine,  vol.  v. 

*  Ziemssen's  Cy clopa?dtft,  voL  xiii. 

*  Lumleian  Lectures  on  Convulsive  Seizures,  Lancet,  Mftrch  29,  1890. 
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SYMPTOM  ATOLOGT. 

It  may  seera  unscientific  to  ^peak  of  the  symptomatology  of  a  svDiptom, 
ynty  if  the  remarks  witli  Avhii'li  this  aitiele  oj>i*ne<l  l»e  remfmlxTodj  it  ia 
hoptxl  tlie  liberty  will  be  allowecL  For  cunvenienee  of  descn'iptiun  this 
jKirtitm  of  the  subject  may  be  divided  iuto  three  heads :  1st,  laryngismus 
strididus  ;  !2fl,  tlie  more  geneni!  '"  sympatlietiti '  disturbanees,  and  those  seen 
in  the  s«vnille<l  ^'essential-'  convulsions  or  CH-Iampsia  pr*iper;  Ijdy  those 
convulsions  eonsequent  upon  gross  wrebral  lesions. 

The  last  div^ision  is  one  which  cannot  lie  discussed  in  tills  article,  Tlie 
reader  is,  therefore,  referred  to  the  articles  on  tlie  diseases  and  surgery  of 
the  brain  and  spinal  ernxl  to  l>e  iVamd  c-lstnvhere  in  this  work.  The  dillcr- 
ence  between  the  first  and  seeond  divisions  must  nut  lie  considered  one  of 
kind,  lint  only  one  of  dcgrw ;  they  have  both  many  of  tlie  same  predia^ 
pjsing  causes,  and  the  first  may  merge  at  any  time  into  the  see<jnd  ;  they 
deserve^  however,  separate  mention. 

LARVxnisMrs  STntnuLUs. — Synon3?Tiies. — S])asm  of  t!ie  glottis ; 
Child-crowing;  Cerebral  croup;  luwaitl  convulsion,  etc.  Considcrafile 
confusion  has  arisen  on  aeconnt  of  a  mther  careless  nomenelatui^e  as  applitd 
to  this  affection  and  to  simple  catarrhal  laryngitis:  thus,  Mackenzie  uses 
the  term  **  spurious  croup''  as  synnnymons  for  bt^th  disordei's;  Meigs  and 
Pepper  and  Jaeobi  consider  "  spfismodic  or  ialse  croup*'  a  synonyme  of 
simple  catarrhal  laryngitis,  while  Mackenzie,  Cohen,  8teflen,  Johnson,  and 

rors  apply  these  terms  to  laryngismus  stridnlns. 
L#aryngismus  striduhis  is  a  t*oniparativc!y  rare  form  of  loc^al  convnlsion 
which  is  usual ly  characteriiwd  by  a  spasmodic  closuiT  of  the  glottis,  and  in 
Bgvere  cas<*s  by  spasm  uf  all  tlie  other  mnst*les  of  resjMratioiK  The  promi- 
'iBent  symptom  of  this  is  the  jwx'uKar  crowing  sound  accompanying  the 
efforts  at  inspiratitm. 

The  diaphragm  ami  external  mns(4es  of  I'cspimtion  may  bo  the  parts 
aflfecteil,  and  the  glottis  escape,  in  which  case  there  will  be  no  crowing 
inspiration.  Eustace  Smith  has  found  this  condition  in  w^eakly  or  prema- 
turely- I J<  >  r n  i  n  f ii  n  l  s  o  n  1  y , 

The  attack  passes  otf  in  a  f('\y  seconds  or  minutes,  generally  in  an  onli- 
nary  fit  of  crying^  It  usually  comes  on  towards  midnight,  the  child 
having  been  put  to  be<l  apjtarently  in  its  oitlinary  health,  or  else  having 
been  fretful  and  cross  tor  a  day  or  two,  and  having  possibly  had  an 
occasional  slight  catch  in  its  respiration,  Tlie  little  patient  awakens 
suddenly,  makes  a  lew  short  spasmtxlie  efforts  at  respiration,  which 
are  folhjwctl  by  a  long  crowing  or  whistling  inspiration  resembling  s^mie- 
vvhat  that  heaifl  in  whooping-congh  ;  the  chisnre  of  the  glottis  I  hen 
becomes  complete,  and  all  sounds  cease.  The  face,  which  has  been  slightly 
flushed  OT  |>ale,  now  beamics  livid,^ — this  lieing  particularly  noticeabie 
about  the  mouth  ;  the  eyes  are  staring  wildly  or  clye  are  rolleil  upwanl ; 
the  head  is  retmtted,  and  in  sevei'e  eases  there  is  marked  opisthotonus;  the 
Vol.  IV — 56 
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thiuiibs  may  \w  bcDt  into  the  palms,  I  lie  fingetTS  rlosed  over  them,  the 
flexed,  and  the  forearms  pronated.     With  tlii!;!  there  is  strong  atxluction 
the  great  toes,  while  the  remaining  toes  are  strongly  flexed, — "  carpo^pfdtl 
eontmcttons,''     The  backs  of  the  hands  and  the  inti'te[>s  a|>iM'ar  6WoUeii,ai)d 
the  skin  may  assume  a  sliiny  as|ieft.     After  this  condition  has  lasted  for  i 
ghort  [K^ritxl,  during  which  dissolution  seems  imminent,  thecrowinjK  iii4()fn* 
tion  is  agiiin  licard,  the  spaj^uis  relax,  and  the  attack  ends  in  a  fit  of  miajr'V 
coughing.     Instead  of  this  mode  of  termination,  it  is  |xisi^ihle  for  death  U 
occur  during  the  first  pan»xysni,  or  at  the  height  of  the  attack  general  mo* 
vnlsions  may  ensue.     The  epiglottis  may  bei^jnie  finnly  wedged  in  tlie  ehiflk 
of  the  glottis  hy  the  spa^^ni  and  remain  there  even  after  the  bitter  Maxei, 
according  to  Cohen/  and  in  tliesi*  ttises,  ujiless  rtlief  is  obtained,  ilie  attack 
sjMiedily  ends  fatally.     The  child  may  recover  entirely  after  such  a  mwnn 
aa  has  lxx?n  deseribcMl  and  have  no  rei>ctition  of  the  tronl>le^  or  tbefr  miT 
be  several  i>aroxysrns  on  the  same  night  or  on  the  following  night  aiiOQltlie 
same  hour,  the  child  IxMng  appai^eutly  well  in  the  intervaL     An  attack  of 
laiyngismus  may  come  on  in  the  daytime,  and  need  not  l>e  severe;  it  mt 
come  on  during  nursing;  the  child  then  dmps  the  nipple,  rolls  up  it£  ifo, 
gives  a  elbowing  inspiration,  and  may  or  may  not  flex  the  thnaihe  into  thf 
]>alms;  uiyon  i-ecovering,  which  it  does  In  a  few  seconds,  a  setv>nd  attanpt 
to  nursi?  may  cause  a  rejietition  of  the  8ym|vtom3.     Such  an  attack  as  tlii« 
may  follow  an  exhilvition  of  tenijK^r,  or  even  an  onlinary  erying-cipelI,iDii 
is  fretpiently  misinterpreted  as  l>eiitg  an  evidence  of  bad  temper.    A  Cfiinii* 
tion  resembling  the  '^status  epilepticus*'  may  l>e  develoiH-d,  in  which  tl»edii)d 
does  not  fully  receiver  fi-om  one  i>aroxysm  bcfoi*e  it  passers  inln  another.   Ai 
before  said,  the  attacks  are  apt  to  come  on  at  night  or  just  as  the  chiU  if 
awakening;  they  may  oanir  from  time  to  time,  or  thei'e  may  l»e  Itiiig  ultr^ 
vals  between  them.     Fever  is  absent,  as  a  rule;  if  il  is  presi^nt,  it  i«pft>b* 
ably  due  to  the  same  cause  as  the  attack.     Sweating  of  tlie  hc»d  i«  aTffjr 
fi'ec|uent  symptonj  in  clnldren  aflV^lciI  witli  laryngismus,  and  is  due  to  the 
mehitis  whicli  is  usually  pi'csent.     The  "caqx»-i>edar*  contnatlions,  alu'^ 
mentioned,  are  often  entirely  absent,  and  when  they  aiT  marked,  Mackeoi» 
eonsidci^  that  tliey  may  l)e  accompanied  by  grc^at  jiain. 

Cheadkj^  believes  this  condition  to  l>e  identical  with  tetany,  aixl » 
it  is  always  accMm]>anitxl  hy  laryngismus,  this  has  Uh^u  nsnally  dearribfil 
as  a  gymptom  of  the  latter, — in  his  opinion  erroneously.  He  qiiotw  Al<r- 
erombie^  as  the  first  to  ditlerentiate  tht^e  two  affe<^ions,  Tlie  pulse  iitmn^f 
an  attack  is  small  and  sometimes  almost  imj>eiY-eptible ;  when  the  autfn*' 
fontanel  is  still  ojien,  there  is  marked  bulging  during  Uie  BiBge  of  vtw^ 
engorgement. 

General  Contulsions. — General  convulsions  are  usually  pwriJ 


>  Dieease^  of  ibc  Tbront  find  Nasal  Pas.«ng«,  2d  ed*,  1879. 

'  Londun  Liinc^t,  May  7  and  Mhv  14,  1887. 

«  Tbeflb  for  Degree  of  M,D.,  CAmbridge,  Balli^r^  &  Oa 
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by  signs  of  perturhation  of  tlie  nervous  eystcra,  akhcmgh  G rancher  '  con- 
siders these  of  little  important.     The  chiltj  sleeps  witli  its  eyes  half  ui>cii, 
showiug  the  white  sclerotic  beneath  the  upturnwl  c^onicie,  starts  and  cries 
oat  in  its  sleep»  grits  its  teeth,  twitches  its  mouth,  ami  oa'asifirialty  a  smile 
(risus  sardonieus)  passes  across  its  face ;  there  may  be  also  a  tendency  to 
dexion  of  the  thumbs  in  the  |jalms.     A  gazing  into  vacancy,  usually  to  one 
side  and  upwanl,  with  an  exiiressiouleas  face,  is  sometimes  met  with  as  a 
prodromal  symptom,  and  during  this  eonditiou  the  child's  attention  cannot 
be  aroused.     This  may  pass  ofl"  in  a  few  sfH'onds  or  may  be  the  imnicilifite 
precursor  of  the  attack.     Laryngismus  striduluSj  as  before  mentioneil,  may 
merge  into  the  more  general  convulsion. 

These  pr(HJr<jmal   symptoms  may  b:^  absent,  and   ilie  paroxysm  may 
csome  on  suddenly  ;  but  this  need  not  follow  the  prmlromal  symptoms  even 
hen  they  are  pn»sent. 

General  convulsions  may  present  themselves  in  many  forms ;  the  attack 
MiaBy  resemble  in  ever)^  resj>ect  a  severe  epileptic  j>aroxysm  ;  it  may  be  tonic 
^hnmghout  its  whole  course,  or  violently  clonic ;  it  may  Vie  |>artialj  affecting 
only  a  single  group  of  muscles^  or  any  luuuber  until  all  the  muscles  are 
Inflected  ;  one  variety  may  merge  into  another. 

The  tonic  and  the  clouic  spasms  are  essentially  of  the  same  nature,  and, 
^^18  in  epilepsy,  the  latter  coincide  with  the  stage  of  cyanosis,  and  are  probably 
^ue  to  the  aeticm  of  the  carbonic  acid  of  tiie  venous  blood  ujxjji  the  hnver 
cserebral  centres,  not  as  a  direct  excitant,  but  as  an  interrupter  and  final  ar- 
M^GSter  of  the  prc*viously-existing  spasm,  so  tSiat,  as  Gowers  {he*  ciL)  expresses 
^^mt,  the  clonic  s|>aHtu  is  only  the  tonic  sjntsm  spiTad  (*ut. 
^B        In  the  attack  of  true  infantile  eclampsia,  where  there  is  no  organic  lesion 
^Bai8  an  exciting  <^'luse,  it  is  very  unnsnal   for  the  movements  to  l»e  strictly 
H  «;onfined  to  one  limb,  or  c%*en  tit  one  side  of  the  body,  although  they  are 
nearly  al^^ys  more  pronounc*ed  ou  one  side  than  on  the  other.     Simon' 
states  that  the  right  side  is  the  one  that  is  mnst  severely  implicated.     Is 
this  because  most  children  are  (u'  will  Ix*  right-haudwl  ?  and  drws  the  con- 
averse  prop>sition  hold  true? 

The  well-markc<l  paroxysm  cannot  be  described  more  clearly  or  with 
less  exaggeration  than  is  done  by  Meigs  and  PepiKT^  in  the  following 
wonls :  **  The  child  often  utters  a  cry,  losers  consciunsness,  ami  is  st^ized 
with  jKjwerful  t-onie  contraction  of  the  voluntary  muscles ;  the  eyes  are  for 
a  moment  fi xc<l  and  staring,  and  tlien  drawn  oblifjucly  upwaixl  under  tlie 
upj>er  lidsj  S(»  that  the  white  p(*rti*>ns  of  the  halls  alone  are  visible  for  an 
instant  l)etween  the  iiartially-opeu  lids  ;  the  trunk  is  rigid  and  stiff,  the 
thorax  immovable,  the  rcs[>imtion  snspcruktl  l>y  rigid  spasm  of  the  respim- 
tory  muscles ;  the  face,  for  a  moment  pale,  usually  becomes  livid  and  con- 

*  OcMivubions  in  Children,  GaR.  M^.  de  Paris,  January  21,  188Sj  also  review  in 
Aieliiirot  of  Fediatrics,  Phihidetpbiu,  May,  1888,  p.  S05, 

«  De*  ConvuUions  cliez  lea  Enfants,  Gaz.  des  H6p.,  1882,  tomw  Iv.  pp.  428-436. 
*0p.  cit.,  pp.  642,  643. 
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gpt^tol,  and  the  veins  of  ihe  neck  are  ilistenclt'<L     This  sta^e  of  toujo  ^j 
i;^  folIrnvtMl  qtiickly  by  the  sta^e  *A^  clonic  sija^m,  in  wliieh  invi>hujtary 
most  im^gular  and  oonviilsive  movements  oeeiir.     The  eyes  are  mreiy  fijccd 
in  one  |n>ftitiuiiy  liut  ai-e  c<:»n8tantly  a^itatwl  in  varums  dirt*ctions,  fn»m  tUt 
to  :side,  or  iipwanl  and  duwnwar<l  ;  very  oflen  there  m  the  m<i»i  viulurt 
etrabi^nius;    the  eyelids  are  sunietimes   oi>eiied,  aud  at  other*  ^ut ;   rk 
pupils  may  be  con  tract  wl  or  dihxti*d.     The  muscles  of  the  fjuie  next  eiitfT 
into  tMintraction,  and  cwxusiun  the  most  hideous  (Hjiitortitm  of  ihe  feat 
tJie  montli  ih  distort eil  into  various  shaiH's,  the  lips  are  often  ciivered 
a  whitish   or  sanjj:uino!ent  froth,  aud  the  jaws  tightly  clinched  tngdbff 
by  tuitic  spasms,  or  agitat<*d  liy  convulsive  movements,  so  a-s  to  prtidtifc 
griniliiig  of  tlic  teeth.     The  trunk  of  the  ImhIv  is  also  sometr UK'S  varitntilr 
contorted  by  clonic  convulsions  ;  the  head  i«  usually  strongly  retraetrd  iipim 
the  trunk,  hut  in  otltcr  iiistuuccs  is  drawn  to  one  side  or  viidently  fDlitttL 
The  muscles  about  the  front  of  the  neck  enter  into  action,  and  ahemtelf 
elevate  and  depress  the  larynx  ;  the  tongue,  when  it  can  be  seen,  is  obierrvl 
to  be  movfxl  in  diHcrcnt  dircM?tions,  and  is  sometimi^  caught  between  tlif 
teeth  aud  severely  bitten.     The  extremities,  {*articularly  the  su{ierior»  aie 
more  violently  convulsixl  than  any  other  jiarts.     The  fingers  atv  drawn  inlio 
the  palms  of  the  baud  ;  the  foi^^arms  are  flexed  aud  extended  upon  the  arms 
by  short,  rapid,  aud  gcnci^lly  rliythmical  movements;  the  hand  is  quicklj 
prenatal  and  supiualetl  U}r>u  the  arm,  or,  finally,  the  whole  up|>tT  extremitr 
is  twistcit  and  distorted  into  various  pcjsitious,  which  it  h  itu|xihsib!e  Uiit- 
scribe.     The  inferior  extremities  undergo  similar  movements,  but  hIjiiop* 
always  In  a  less  degree  than  the  upixT.     The  resjuralion  during  the  attidj 
is  irregular,  sometimes  suspendetl  by  rigid  spasm  of  the  respiratoFTmasrlci, 
and  sometimes  aecel^^miixl/* 

Tlic  face,  iustcad  »>f  bcHUg  livid,  may  be  j>ale  thrtjutrhout  the  whole <if 
a  severe  attack. 

Tlic  attack  ends  by  the  mr»vcments  gradually  diminishing  in  vin|.  .t 
leaving  the  child  in  a  deep  sU-ep  or  else  in  a  state  of  stUjKir.  Tlu  iluU 
may  have  only  i>nc  sueli  attack  and  i*ecover  entirely,  or  after  apparent  t^ 
eovery  may  pass  into  a  second*  and  this  may  Im?  repeated  several  tinit*  with 
consideral)le  intermissious  of  comparative  health,  or  one  attack  mar  {«« 
into  another  with  scarcely  any  intermis^sion,  and  this  state,  which  isiuiab- 
gous  to  the  status  epilepticus,  may  last  for  hours,  the  child  l^ecoming  dmmv 
and  more  stujiid  after  each  attack,  until  it  may  Ixxxinie  profoundly  conaiow, 
ami  even  die  in  this  state.  Cousiderable  fever  is  often  present  in  tbestitm 
epilepticus,  or  eclampticm,  if  the  expression  l)e  allowciL  During  the  fiftr- 
oxysni  the  heart's  action  may  l»e  irregular ;  it  is  usually  tumuhtiou!^.  It  »* 
very  difficult  to  make  any  observations  on  the  pulse,  on  acxx>unt  of  iWio* 
cessant  muscular  action,  aud  authorities  differ  widely  in  their  stateinciits  i» 
regai-d  to  this.     In  epilepsy,  an  analogous  state,  Eehcverria  *  gives  drtwimp 


ygnnnrraphic  curves,  according  to  whicti  the  pulse  before  the  seizure 
\^  higher,  clL-stiTictly  dicmttc,  aud  accvntuati'd.     Nothnagel  {he,  citJ)  states 
t  the  iris  is  generally  dilated  at  the  beginning  of  an  attuck  of  epilepsy, 
ami  thij*  18  U8imlly  the  case  in  etdampsia,  as  it  fret|ucntly  is  in  the  artificially- 
pnxiuced  c^lampj?ia  in  aniiuals.* 

When  convukions  ai'e  eutircly  eoufined  to  one  side  there  is  the  strongest 
probability  that  they  are  due  to  gross  cerebral  legions,  and  when  they  per- 
sistently occur  iu  one  part,  am  confinetl  to  this,  or  sprt^ad  to  othei's  in  stvme 
one   particular  order  of  sequence  (even   sht»uld  they  siiljse<|uently  become 
general),  then  tlie  presumption  becomes  still  stronger,  and,  in  fact^  almost 
bMmounts  to  a  ct^rtaintyj  that  a  focus  of  disease*  exists  in  the  motor  ai'ca  of 
Klie  cortex,  or  in  the  suhjaeent  white  matter,  at  the  point  corresponding  to 
t.be  part  primarily  affected  in  each  paroxysm.     This  division  of  the  subject 
^^rojierly  IxOongs  to  the  articles  on  groas  cerebral  diseases,  to  which  the 
^Keader  is  referniL 

^B      In  the  general  convulsions,  consciousness  is  lo'^t  from  the  beginning,  but 

^m  n  the  i>artiul  attacks  above  describe*!,  this  may  he  retained  tliroughout,  or 

rniot  h:»8t  until  by  the  suctx^ssive  implication   of  neighboring  arca,s  iu  the 

**  discharge'*  tlie  convulsion  becomes  geuerah 

^L       It  is  rare  for  the  bowels  to  he  mechanically  evacuated  during  a  sever© 

^■paroxysm  by  the  force  of  the  mus<?nlar  movement.     Acconling  to  Simon 

H[^/qc,  cit.)^  the  secretion  of  urine  is  entiri'ly  sospenflc<l  iu  tx:*him])sia,  an<l  the 

snbsecjueut  discharge  of  urine  is  a  critical  plienomeuon  which  announces 

^vrith  c^'rtaiuty  the  appnmching  termination  of  tlie  atta<^k  or  the  end  of  a 

series  of  them,  although  a  few  luore  8].)asms  may  mx^ur  Ix^foiT  thrir  final 

€?<«s4ition.     The  temiierature  of  the  body  varies  according  to  the  cavise  of 

the  convulsion  :  in  laryngismus  stridulus  and  hi  the  so-f-alled  es^soutial  chju- 

vulsions  it  is  usually  normal,  or  nearly  so,  exc?ept  in  the  status  eclampticus, 

as  l3efore  mentioned.     The  same  is  true  of  urBpmic  eon\njlsIons,  wheiieas  in 

those  ushering  in  the  acute  diseases  there  is  high  fever, — 103^  F.  and  104^ 

F.  aud  above. 

DURATION   AND   COURSE. 

Each  individual  attack  of  laryngismus  is  generally  of  but  short  dumtion, 
— a  few  seconds,  iK-rliaps, — but  one  piroxysm  may  sci\rce]y  be  itM^-ovcred 
from  before  another  commences,  aud  this  coiulition  may  last  for  hours.  As 
tlie  condition  underlying  this  neurosis  is  a  chronic  one,  the  attacks  are  liable 
to  return  from  time  to  time  whenever  an  exciting  cause  is  presi*nt.  The 
child  may  have  but  one  attack,  or  these  paroxysms  may  return  for  months, 
or  even  years,  and  yet  recovery  take  place,  Lc^ug  liericxls  may  intervene 
between  the  paroxysms,  or  as  many  as  thirty  or  forty  may  occur  in  twenty- 
four  houi*s  (Steffen).  In  general  terms  it  may  l>e  said  that  the  tendency  to 
return  extends  over  several  months.  In  the  more  severe  attacks^  general 
convulsions  are  apt  to  supervene. 
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General  convulsions  differ  more  decidtJly  io  their  duration  and  course 
than  the  loail  variety  above  de^TiU^.  When  they  uslier  in  an  acute  dis- 
ease they  are  apt  to  be  single,  or  at  least  rei>eated  but  once  or  twice,  unless 
to\vai*ds  tlie  close  of  the  disease,  when  they  indicate  eomplicationK,  and  are 
apt  to  return  more  frecfueutly. 

When  tliey  are  simply  due  to  peripheral  irritation,  or  to  reflex  im-  I 
pressions  starting  from  the  gastro-intestina!  mucous  membrane,  they  are 
generally  single,  and  are  apt  to  be  i-elieved  on  the  removal  of  the  cause ; 
but  if  this  is  not  done,  other  attacks  are  probable.  The  duration  of  the 
paroxysm  itself  varies  from  a  few  moments  to  half  an  hour  or  more,  Meigs 
and  Pepper  have  seen  a  case  which  lasted  twelve  hours;  they  may  even 
last  lon;j:;cr,  but  this  long  duration  is  rare  and  usually  consists  of  a  rej>eti* 
tion  of  attacks.  When  the  convulsions  are  due  to  gross  intracranial  lesions,  ■ 
the  course  is  apt  to  be  entirely  governed  by  the  character  of  the  exciting 
disease. 

When  death  is  duo  to  tlie  convulsions,  whether  of  the  local  or  the  gen-  ■ 
eral  variety,  and  nut  to  the  exciting  cause  of  the  paroxysms,  it  may  occur  in 
three  ways  :  Ist^  by  apno^a^  the  child  dying  sutJbcatcd  ;  2d,  in  consequence 
of  the  changes  occurring  in  the  brain  due  to  the  venous  stasis,  eflusion  of 
serum,  hemorrhage,  etc. ;  3d,  by  exhaustion  in  consequence  of  the  frequent 
repetition  of  the  attacks,  _ 

PROGNOSIS.  ■ 

The  prognosis  of  a  symptom  presenting  itself  in  so  many  forms,  and 
due  to  so  many  conditions,  both  functional  and  organic,  of  necessity  will 
vary  exceedingly.  A  few  general ities  may  be  alluwt*d  Ijefore  entering  into 
the  discussion  of  the  prognosis  in  spetrial  eases.  xV  child  that  has  been 
exhausted  by  long  illness  has  on  this  account  a  gi-eat  diminution  or  even  an 
abolition  of  its  reflex  excitability,  so  that  convulsions  oa-urring  in  this  c<jn- 
dition  are  of  much  more  serious  import  than  an  equally  severe  attack  in  a 
robust  chilli,  and  usually  tjetoken  grave  (?erebral  mischief. 

The  mei-e  discovery  of  albumen  in  the  urine  should  not  of  necessity  lead 
to  the  iliaguosis  of  kidney-disease,  as  it  may  be  due  to  the  presence  of  fever 
or  possibly  be  in  ecmsa^uence  of  the  severity  of  the  paroxysm.  Huppert/ 
quoted  by  Nothnagel,^  has  tbund  albumen  after  every  fully- formed  epileptic 
seizuix>,  the  album  in  nria  lasting  from  three  to  four  houi^ ;  but  other  au- 
tlioritics  have  faileil  to  verify  this  statement.  Mabille^  failed  to  find  it 
in  thirty-eight  csises,  either  before,  during,  or  after  the  seizures.  The  di^ 
covery  of  large  quantities  of  albumen  at  any  one  time,  or  of  its  continuous 
presence  in  smaller  quantities,  particularly  if  cavSts  are  found,  should  lead 
to  the  j>robable  dii^nosis  of  kidney-disease,  with  the  consequent  grav^ 
prognosis. 


I 


*  Virchow'a  Archiv,  vol.  lii. 

■  Ziemi5sen*s  Cycloptpdiat  A  met.  ed.,  vol,  xiv.  p.  238. 

*  Aiiualea  Medico-Piychologiquee,  1880,  6th  ser.,  ?oL  iv.  p.  4t& 
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Where  no  cxoitiug  cause  can  he  disooveivd,  or  whore  the  fits  eoutiuue 
after  the  exciting  cause  of  the  fii*st  attack  is  renioved,  the  pryguo.sis  is  some- 
what doubtful,  and  tlie  probabihty  that  they  may  Ijeeome  permanent  must 
be  eTir*^rtained.  No  convulsion  should  be  IooIvcmI  ujion  as  of  little  moment, 
DO  matter  how  prominent  an  exciting  cause  may  apparently  be  discovered, 
for  this  may  have  beeu  but  the  last  increment  of  exeitxition  that  was  needed 

to  produce  a  c^jnvulsiou  in  reality  due  to  some  severe  organic  disease ; 

besideif,  a  purely  reflex  convulsion,  when  repeated,  may  leave  behind  some 

indefinable  and  intangible  impression  which  may  Ix^  the  starting-point  of 

futare  attacks,  a  **  habit^*  being  thus  induced  w*hich  is  possibly  in  part 

identical  witti  epileimy. 

If  a  positive  exciting  cause  can  be  discovered,  the  fit  is  in  all  pmba- 

1>ility  ec*lanipsia,  particularly  if  the  child  has  been  In  previous  good  health. 

-A  temporary  paresis  of  an  arm  or  a  leg  is  not  a  jtroof  of  cTntral  lesion  unless 

'the  weakuf^ss  lasts  for  some  lioui*s,  when  such  a  prognosis  tjecoines  probable, 

^whether  the  lesion  is  primary  or  secondary. 

Convulsions  are  to  Im  linked  upon  as  one  of  the  mo<les  of  dying,  and 

"thus  thcfiretically  may  have  nothing  to  do  with  causing  the  thtal  termina- 
^on.  It  IS  partly  owing  to  the  frequency  of  this  final  symptom  tliat  the 
dread  has  arisen  in  the  minds  both  of  the  nu^dical  profession  and  of  others 
as  to  the  very  unfavorable  jH'ognosis  of  all  convulsions. 

The  proportion  of  deaths  is  a  very  difficult  thing  to  estimate,  as  the 
ree^jrd;*  of  a  large  nomber  of  attacks  and  their  subsequent  history  are 
wanting.  The  mortality  records  are  also  to  be  loo  kef  1  tipon  with  suspicion, 
as  previously  stateih  C*onvnlsions  of  themselves  may  l>e  the  imintdiate 
csuise  of  death,  but  this  termination  is  rare  in  comparison  with  the  recov- 
orie?^  and  it  should  lie  borne  in  mind  that  in  proportion  to  their  fre- 
I         »]riency  they  k'ss  olk'n  i*oiut  to  grave  organic  mischief  in  children  than  in 

B  ^uits. 

^^  West'  computes  that  30,V)  per  cent,  of  all  deaths  under  one  year  occur 

t       from  diseases  of  the  nervous  system,  that  73,3  |x?r  cent,  of  these  latter 

deaths  are  due  to  convulsions,  and  that  of  the  total  deatlis  under  five  years 

of  age  24.3  per  cent,  are  due  t-o  diseasc^s  of  the  nervous  system,  of  which 

^4,3  jier  cent,  are  due  to  convulsions.      This  is  e(]uivfllent  to  saying  tliat 

22,35  i>er  cent,  of  all  deaths  under  one  yt^r,  and   13, 19  per  cent,  of  all 

^€?aths  under  five  years,  are  due  to  ctjuviilsions. 

^H         Of  the  total  deaths  under  ten  years  in  my  tables, — viz.,  8^,769, — 7*508 

^V^^i^  ascrilx'd  to  convulsions,  a  jR'iTentage  of  8.05,  which  is  not  nmrly  so 

**igh  a  mortality  as  tliat  given  by  West  j  but  this  may  be  owing  to  the  ages 

^f  tJie  cases  included  in  my  c-alculations. 

Convulsions  in  very  young  children — that  is,  within  the  first  few  days 
Of  life — are  in  all  probability  due  to  meningeal  hemorrhage,  generally  pro- 
^iuced  by  injurj^  itc^nvetl  during  difficult  labors ;  they  are  of  grave  imjiort. 


^  Diseuses  of  Children,  5lh  Amer.  ed,,  1874,  p,  44. 
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Osier*  states  that  ia  eliilth^u  dying  shortly  after  birth  in  aspliyxia  or 
vulsioQS  these  syaiptuiiis  are  ysually  due  to  this  condhioa,  and  Nuthnagel* 
niakt^  an  analogous  jissertiou. 

lu  older  children  this  statement  does  not  apply,  and  the  probability  of 
the  attack  being  of  reflex  origin  is  iucrease<L  If  fever  is  present,  particu- 
larly if  it  is  high,  the^accoraimuying  convulsion  probably  annouuees  the 
onset  of  one  of  the  acute  diseases,  or  it  may  mean  thermic  fever,  and  the 
prognosis  varies  exc^^erlingly,  as  will  appear  later. 

The  prognosis  of  ec'lampsia,  so  far  as  it  relates  to  the  effect  on  the 
future  hralth  of  tlie  patient,  is  a  very  important  question. 

Many  authorities  agree  that  convulsions  in  infancy  are  intimately  con- 
nected with  the  cj)ileptic  diathesis.  F^re^  considers  that  scarlatinous 
eclampsia  pi*edisposes  to  epilepsy  in  after-life.  Coutts  (foe.  cU.),  after  a 
study  of  6S  cases  of  iofantile  C4:)uvulsions,  in  which  the  health  in  later 
years  was  recoixleil,  found  that  31  were  the  subject^s  of  neuroses  in  later 
life;  thus,  11  had  epilepsy  (8  grand  mal  and  3  petit  raal) ;  6  were  sora- 
uambulistSp  and  <iHe  of  these  had  melauchiilia,  and  another  hystero-epile[)sy 
with  suicidal  tendeueies ;  ll  had  melancholia  alone;  4  chorea ;  7  periotlit^l 
migraine  ;  ami  of  tlie  37  remaining  cases,  6  were  eccentric  and  irritable, 
and  nearly  all  the  remainder  were  in  intellect  l>elow  their  brothers  and 
sisters  who  liaiJ  not  had  ctuivnlsions, 

Gowers*  found  180  crises  out  of  a  total  of  1450  cases  of  epilejxsy  in 
which  the  attacks  began  during  the  first  thrc«  years  of  life;  nearly  two- 
tliii\Ls  of  the  cases  beginning  in  infancy  the  condition  of  origin  of  which 
could  he  ascertained,  arose  from  the  so-called  dentition  eonvuUions ;  and, 
ascribing  to  the  same  cause  a  similar  proportion  of  the  cases  respecting 
which  no  history  was  fortliconiing,  he  found  a  total  number  due  to  this 
cause  which  constituted  7  per  ctuit.  of  all  those  invest igatixl. 

A  few  anthora  doubt  whether  infantile  convulsions  hold  any  causal  re» 
lation  to  this  disease;  but  enough  has  k>en  deterraintKl  to  make  us  watch 
each  case  with  c^re  and  be  re&ervetl  in  our  pi'oguosis. 

Rickets  is  considered  to  hold  a  causal  relation  to  epilepsy ;  and,  as  this 
condition  is  prc^seut  in  many  crises  of  eclampsia,  it  may  be  a  partial  expla- 
nation of  the  fju'ts  states!  alx>ve. 

Arlt*  originally  called  attention  to  the  fact  that  lamellar  cataract  has 
been  found  to  be  associattHl  with  a  previous  history  of  infantile  ccmvnlsions, 
and  llutdiinson^  shows  thai  this  coudition  of  the  lens  is  usually  associated 
with  dental  defects  other  than  those  which  he  believes  to  be  an  evidence  of 


*  Cerebral  Pftlf*ies  of  CbiMren,  Mudii  nl  New»,  Pbllwdelphia,  August  lit  1888. 
'  Ziemssen'g  Cyclt*|HLHiiji,  vol,  xii.  p.  178. 
'  fclampsie  et  Epilep'^ie,  Artihiven  de  Neurologic^  1884,  tome  viii.  p.  48. 

*  EpiL'psy  and  otlicr  Convulsive  Dia<*a«i8j  1881,  p.  22. 

*  Quoted  hv  Wfll^s,  Treatise  on  the  Biaetts<?a  of  th»>  Eye.  186?*,  p.  219. 

*  Imperfect  Tectli  und  Liirnelhvr  Cataract^  Tmasucliom  of  the  Palhologu  h1  Sirw-i^ty, 
London^  1875t  vol.  nxvL  p.  235  0^  tieg. 
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inberitcd  bvphilis.  He  considers  the  ilental  "  erosions/*  as  tliev  are  errone- 
ously called,  to  be  due  to  tlie  mercury  ^vllieIl  Jul-^  been,  iu  aU  [probability, 
i^*veQ  for  the  convulsions  wliich  were  the  caune  of  the  cataract,  but  also 
I  allows  that  the  nervous  disturbauw  which  atteuds  the  eonvuisioiiHi  may 
'exert  some  iutlueuee  on  the  growth  of  the  teetb.^  Magit4>t  {1*h\  f'i(,)  \ye- 
lieves  that  the  aitaract  and  the  defective  teeth  are  both  due  to  infantile  con- 
vulsions, and  confidently  ilsscHs  that  **  F^rosion  dentaii^e,  dans  S4:'S  former 
d'echancntrCy  dc  aUkm^  de  naj^jX',  etc.,  est  le  signe  r6trospet*tif  constant  dc 
r^lanipsie  infautile/'  Kachitis  and  measles  are  als^o  capable  of  pnxlucJDg 
tliese  dental  defects :  ^>  that  they  cannot  l>c  considered  as  positive  evidence 
of  previous  convulsions.  The  cataracts  and  the  dental  defects  sliould  l>e 
lookecLupon  as  of  the  same  nature  as  the  deformities  and  markings  on  the 
nails  which  follow  perimls  of  serious  disturbances  of  nutrition,^  except  that 
the  former  are  pcrniauent  and  the  latter  transient. 

The  ojnvulsions  ushering  in  the  exanthemata  are  not  of  so  serious  a 
progDOdis  as  those  cM?curring  later  in  the  course  of  these  diseases. 

In  scarlet  fever,  convulsions  at  the  bc^ginning  are  of  very  gmve  signifi- 
cance, although  Sfjnie  patients  may  tXTover ;  but  after  the  apixMrauee  of  the 
rash  they  usually  indirate  a  fatal  termination.  In  malignant  measles  con- 
vulsions are  of  iri'<picut  oc^enrrenL'e  at  tlie  onset,  lint  if  the  chihl  has  be<?n 
in  previous  good  health,  and  the  epidemic  is  of  ordinary  severity,  convul- 
sions at  the  onset  are  of  no  jjarticular  siguific-ance ;  not  so,  however,  are 
those  attacks  occurring  later  in  the  disease,  when  this  symptom  usually 
Indicates  a  fatal  termination  by  some  coniplimtion.  The  same  is  true  of 
scarlet  fever,     Convulsiims  are  rarely  seen  in  the  other  exanthemata. 

In  whooping-cough,  convulsions  are  of  very  grave  significance, 
Ozauani^  has  ^*{'n  but  one  child  rc*storcd  to  health  after  this  complitiition. 
In  the  experience  of  Meigs  and  Pci>irt  tive  out  of  twelve  cases  were  Jktal. 
Roger  (foe.  dt.)  does  not  consider  this  symptom  nec*essarily  of  fatal  signifi- 
canoe  in  cases  otlierwise  uneomp!ieate<J,  but  when  coniplieat<xl  with  a 
bronclio-pneuniouia,  death  in  liis  cx}K*rieoce  usually  follow(?<h 

Convulsions  are  quite  fi-eqnent  in  young  infanta  In  malformations  of 
the  heart  and  great  vessc^ls,  and  are  usually  fatal,  being  the  cause  of  death 
in  IMty  per  cent,  of  the  deaths  from  cyanosis."* 

Toxa^raic  convulsions  are  also  of  grave  significance,  whether  occurring 
as  a  syniplnni  of  unemia  or  on  account  of  poisoning.  In  such  wasting 
diseases  as  cholera  infantum,  diarrluea,  etc.,  convnlsit»ns  are  not  unaimmon, 
and  usually  indicate  the  beginning  of  the  end. 

'  Loc.  cit.,  and  diBcu«»ion  en  M.  MagitM'i  pftp«r  **Sur  TEpfwion  dee  Dents  conejcl^r^ 
comme  &igne  retrtMpeftif  (U  I'feclampsip  infiiF^tiW,"  TniiiFnctionfi  of  the  Iiitcmutiontil 
Mtstliciil  OmgrfthA,  Sevi-nth  Sdsstnn,  1881,  vol.  iv.  p.  128. 

*  J.  M.  I>fl  Cf}ftM  and  Morrii  Longstnith,  Triiiiaactionfl  of  the  OoHege  of  FhystciaiiE, 
J877.  vol.  iii,  pp.  109  and  IMi 

Qu*»l«<1  by  S  to  Urn,  Z*«^tnrts*pn^s  Cyclop*iHltfl,  toI.  vi.  p.  70fi. 

*  Keating  nmi  Edwurds^  Dist^uses  uf  Uic  H«!arl.  iind  Circuklion,  etc.,  rhjlutlflphia, 
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Sequel.e. — Among  tho  sfcjiielae  that  occasionally  occur  after  general 
convulsions  may  be  mentiontd  hemiplegia;  eontracturcs ;  defectis  of  i?i»cech 
and  hearing  j  lamellar  aitaracts  and  defective  teeth ;  local  palsies,  such  ai 
squinting,  etc. ;  and  oct^sionally,  in  addition  to  these,  some  mental  deterio- 
ration. Macroglosj^ia  has  been  reganleil  by  some  as  an  occasional  sei|UeL 
These  may  be  the  effect  of  the  paroxysm  itself  or  may  be  caused  by  the 
original  lesion  giving  rise  to  the  tfynvnlsion.  The  prfjgnoeis  as  regards 
recover}^  Irum  these  complications  is  unfavorable,  though  they  are  not  Dcces- 
garily  of  unfavorable  signiticance  otherwise. 

Laryngismus  Stridulus. — There  are  two  points  to  be  considered  in 
the  jirognosis  of  this  rather  nnrammon  aflk-tion  :  1st,  the  paroxysm  itself, 
and,  2d,  tlie  underlying  general  condition  giving  rise  to  the  s|msm.  The 
ordinary  attack  is  not  so  fatal  as  some  observei-s  report,  although  death  fre- 
quently happens,  either  from  the  severity  of  the  paroxysm  or,  more  mrely, 
from  the  mechaniail  we<lgiug  of  tlie  ejuglottis  into  the  ehiiik  of  the  glottis: 
uevertbeless  the  prognosis  is  always  rather  serious,  on  account  of  the  }x)^- 
bilities,  Jacr^bi^  considers  that  the  child  will  get  well  unless  within  the 
first  four  to  six  weeks  some  untoward  eireiuustaure  hapjx'ns.  When  the 
paroxysm  is  a  very  pronounced  one  and  is  accom|mnied  l)y  carpo-j>odal 
spasms  or  merges  into  geneml  convulsions,  the  prognosis  liecomes  veiy 
grave,  for  then  other  attacks  are  likely  to  follow,  in  any  one  of  which  the 
child  may  die. 

The  sp^usm  may  be  so  sudden  in  its  onset  that  the  crowing  inspiration 
is  abstn^t,  nil  respiration  ceasing  instantly.  This  spasm  usually  relaxes 
only  in  death. 

Keid^  states  that  of  289  cases  which  he  collectetl,  115  died ;  and  Meigs 
and  Pepper  state  that  of  61  cjisi^^  4  died  of  interenrrent  or  consecutive 
diseases,  while  of  the  remainiug  57,  32  were  cureil,  and  25,  or  alx)Ut  48 
per  cent.,  died  of  the  malady  itself;  adding  these  cases  together  makes  a 
total  of  350,  with  140  deaths,  a  |x?rceutage  of  40. 

When  the  paroxysm  lias  passetl  over,  the  underlying  condition  remains, 
and  the  prognosis  of  this,  if  it  be  rickets,  is  not  usually  unfavorable.  If 
an  exciting  cause  otfier  than  this  can  l>e  found  aod  is  removable,  the  outlook 
is  favorable. 

PATHOLOaY. 

In  diseases  where  the  pathology  is  doubtful,  or  whei'e  the  lesions 
to  be  expected  diifer  and  are  not  very  prononoftxl  in  cliaraeter,  the  views 
previously  entertaini.tl  of  the  cause  underlying  the  disorder  unfortunately 
frequently  color  the  descTiptiou  of  the  conditions  found  at  tlie  autopsy; 
and  eclampsia  is  not  an  exception  to  this  rule. 

The  post-mortem  apj>eai*auces  detailctl  by  authors  a  few  years  ago  differ 
materially  from  those  of  more   recent  date,  the  former  finding  sigus  of 


*  On  Cmniotabes,  American  JouhirI  of  Ol»tt>trio8,  vol.  iii-,  November,  1870. 
«  Iiifuntile  Laryngismus,  quoted  hy  J,  Lewis  Smitli,  loc,  cit»,  p.  448. 
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active  cou^ostion  of  the  bmln,  and  the  latter  pa^ssive  congestion  or  annemia. 
But  little  light  has  bet*n  tlimwu  hy  autopsies  iipofi  the  condition  of  the 
oervoufl  system  which  gives  rise  to  convulsions.  Jn  true  eclanipsia,  vary- 
iog  oooditions  of  the  brain  ant!  membi-anes  have  been  des<-Til>ed,  sneh  m 
congestion  of  the  cerebml  veins  and  sinuses  with  tmnsudations  of  serum, 
but  these  are  more  prolKibly  the  effect  rather  than  the  eaitse  of  the  par- 
oxysm. The  ijniy  matter  of  the  brain  has  l)ecn  sc^veral  tinier  noticed  to  he 
paler  than  usual,  but  Steffen/  on  the  ctmtrary,  states  that  a  greater  or  less 
degree  of  hy|>erfemia  of  the  b mi n -membranes  and  of  the  brain  itself  has 
always  been  found,  and  sometimes  with  etfusion  of  blotxl  or  cedema,  A 
significant  fact  in  regard  to  the  anisation  of  true  eclampsia  is  the  state  of 
the  alimentary  tmct,  which,  in  the  autopsies  where  any  mention  is  made  of 
its  GODditioQ^  fi^uently  presents  apiM?aninees  indicating  acute  indigr^stion, 
the  stomach  sometimt^s  lieing  full  of  nndigestetl  fotnl. 

When  the  convulsions  are  due  to  foci  of  disease,  or  to  general  systemic 
disorders,  the  appearances  found  after  death  will  necessarily  vary  with  the 
exciting  cause. 

To  cite  all  the  conditions  found  after  death  in  convulsions  in  children 
Would  necessitate  enuniemting  nearly  all  the  {mthological  conditions  to 
H'hit*h  ehildlMMxl  is  liable, 

lu  laryngismus  stridulus  post-mortem  examinations  show  nothing  more 
Ixi^tive,  Jacobi  {loc,  cit.)  states  that  the  condition  finind  is  "a  jKWitive 
absence  of  hyperemia  in  the  brain,  and  no  or  very  little  blood  in  the  heart 
^tid  cutaneous  veins." 

Different  intlammatoiT  conditions  are  sometimes  found  in  the  mucous 
Hienibrane  of  the  laiynx,  and  occasionally  ttie  epiglottis  may  be  found 
it4<7areerated  in  the  chink  of  the  glottis. 

DIFFERENTIAL   DIAGNOSIS. 

For  the  sake  of  facility  in  diagnosis,  cxinvulsions  may  be  grouped, 
Somewhat  arbitrarily,  into  eight  chissi»s  : 

I.  Convulsions  may  be  an  evidence  of  reflex  irritation  from  some  tem- 

Jiiorary  and  comi>aratively  trivial  disoitler,  such  as  an  overloadetl  stomach, 

irritation  of  teeth,  earache,  worms,  constipated  bowels,  genital  irritation,  etc. 

m^  II.  They  may  constitute  an  initial  symptom  of  one  of  the  exanthemata 

^K^r  of  sijme  other  acute  disease,  thomcic,  spinal,  or  ceiTbral,  or  may  be  due 

^Pko  thermic  fever. 

i  III.  They  may  indicate  that  tlie  child  is  suffering  from  some  general 

P    •^aondition  of  ill  licaltli,  such  as  indigestion,  rickets,  cyanosis,  etc. 

IV-  They  may  indicate  gross  intracranial  disease  of  a  more  or  less 
^^hronic  nature. 

V*  They  may  be  a  symptom  arising  during  the  course  of  one  of  the 
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acute  diseases,  such  as  wh(X»ping-ooiigh,  or  may  be  an  evidence  of  toxflemia 
hi  the  exantbemata  or  iu  k id nev-di ceases. 

VL  They  may  be  the  result  of  a  serious  traumatism,  sueJi  as  injury  to 
the  head,  a  violent  hemorrhage  causing  cerebml  ausemia,  or  a  severe  burn 
or  shoc*k, 

VIL  They  may  l>e  oue  of  a  series  arising  w  ilhout  assignable  cause^ 
and  constitute  epilei>sy. 

VIII.  They  may  indicate  nothing  mure  tlian  a  mnde  of  dying,  jiartie- 
ularly  in  those  diseast^-s  which  are  aceompauicd  by  diarrhcea  and  vomiting. 

If  the  cliild  is  well  nourisheil  ami  pluui}),  and  if  there  is  no  fever^ 
the  attack  is  in  all  prohaliility  to  lie  plactil  in  Class  I.  It  may  Ije  an 
attack  of  laryngisuuis  stridiihis ;  but  should  there  be  high  fever,  it  is  more 
likely  that  one  of  tJie  acute  diseases  is  at>out  to  manifest  itself.  Should 
the  child  he  rickety^  the  sauiT'Cs  of  irritatiou  meutioue<l  in  Class  I.  are 
still  more  potent,  so  tliat  Clai^ses  I.  and  III.  are  frequently  found  asso- 
ciated. 

Fur  the  differential  diagnosis  of  Class  lY.  the  reader  is  referred  to  other 
sections,  but  the  geneml  statement  may  be  made  that  eonvidsions  eoufiued 
to  one  side,  or  to  the  face  and  arm,  or  to  either  of  these  aloue^  returning 
frefineutly  and  maintaining  the  same  character  of  initial  movements  (^*  pri- 
mary movements'*  of  Horsley  and  Beevor),*  and  of  the  onler  of  invasion, 
should  suf^est  strongly  their  organic  natui*e,  particularly  if  conscionsnesa 
is  retainwi  throughout,  or  is  pi-esent  iu  the  earlier  jxirt  of  the  paroxysm. 
The  same  proliahflity  of  organic  origin  exists  if  the  ehiki  is  under-nour- 
ished and  weakly,  and  therefore  in  a  ctjuditiou  in  which  reflex  exeitaljility 
would  naturally  be  in  aheyanee.  Convulsions  oa^urring  in  Class  V.  sliould 
oifer  no  difticidty  of  diagnosis,  as  the  primary  disease  will  be  so  marked 
that  a  mistake  would  be  very  unlikely.  The  same  is  true  of  Cla^s  VI. 
There  is,  probably,  no  essential  difterence  Iietween  the  processes  at  work  in 
the  causiUicm  uf  the  epileptic  and  of  the  erlami>tie  jiaroxysm,  and  it  is  ira- 
jxjssible  to  define  wliere  the  latter  ends  and  the  former  begins.  As  pre- 
viously mentioned,  the  fii-st  attack  in  a  young  child  previously  healthy  is 
probably  eclamptic ;  the  same  probability  holds  goml  even  if  there  have 
been  pi-evious  attacks,  ]>rovide<l  a  cause  for  the  seizui'e  can  be  fotuid ;  but 
if  the  cliild  has  had  many  Ix'foi'e,  and  if  they  arise  without  definite  cause, 
or  arose  from  a  definite  cause  at  first  whii'h  is  now  no  longer  in  existence, 
then  it  becomes  mr^rc  probable  that  the  attack  is  epilepsy,  particularly  if 
tiie  child  has  i*assed  the  perio<l  of  io fancy. 

TKEATMENT. 

The  scH'tion  nixm  treatment  is  naturally  divided  into  two  jx)rtions:  1st, 
that  appertaining  to  the  paroxysm  itself,  and,  2d,  that  ap[)ertaining  to  the 


^  Topofrraphy  of  tho  Cerebral  CortcXi  American  Journal  of  the  Medical  Scic 
April,  imi,  p.  347, 
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predisposing  cause, — ^viat.,  the  systemic  condition  of  which  the  |mroxysm  is 
incrt'ly  a  symptuni. 

The  physician  will  fi^equently  he  cotiipelkil  to  treat  an  attark  in  igno- 
rance of  the  cxcitiii<j^  caus<^,  as  this  manifeij^tly  cannot  be  fully  inve^tigatcil 
while  the  i*hild  is  being  crmvulifed  ;  bnt  he  slionld  avoid  taUing  into  the 
error  of  trtntiog  all  caries  alike,  as  if  the  conxnikion  was  a  dis<^se  instead 
of  a  symptom  of  varying  siguificanee.  It  would  be  manifestly  iniproj)cr 
to  treat  an  attack  due  to  exn'ssive  fever  or  to  snnstroke  in  the  same  way  as 
one  due  to  reHex  irritation  from  th'gestive  di8tnrbancM?s.  Fortunately,  in 
«>ur  perplexity,  there  ai'e  several  agents  which  arc  eminently  useful  in  cjuell- 
ing  nervous  outbreaks,  however  tliey  may  l>e  produced^  thus  giving  us  an 
opportunity  of  dist^overing  and  possibly  removing  the  exciting  cause. 

The  opinion  generally  lield,  and  i>artienlarly  by  the  public  at  large^  is 
that  a  convulsion  In  a  child  is  an  evidence  of  acute  eungcstion  of  the  brain, 
3md  to  coniljat  this  condition  the  warm  or  liot  bath,  with  or  without  mus- 
tard, is  advised  by  the  majority  of  authorities^  in  order  to  draw  away  the 
bhxKl  from  the  brain  to  the  skin  by  causing  an  ex]>ansion  of  tlie  perijiheral 
vessels.  This  treatment  certainly  luis  tlie  sanction  of  custom,  and  so 
universal  is  the  Ix-lief  in  it  that,  in  all  human  prolmbility,  the  cliild  will  Ije 
placed  in  the  bath  l3efoi*e  the  arrival  of  the  physician*  That  this  is  univer- 
sally applicable  and  beneficial  admits  of  grave  doubts^  as  will  be  shown 
later, 

Meigs  imd  Pepper*  consider  that  **  it  is  a  gocjd  rule  always  to  place 
the  cliikl,  no  matter  what  is  the  caus47  of  convulsion,  if  it  lyv  a  R'vere  tme, 
in  a  warm  Imth  (1M>*^  or  UT'^  V,),"'  and  this  is  undoubtctlly  a  safe  rule;  luit 
a  hot  bath  (100*^  to  110*^  F.),  such  as  is  often  employed,  may  be  decidtdly 
harmful,  c8]»tx'ially  if  the  convulsion  follows  the  ingestion  of  forxl,  ua  the 
liath  certainly  tends  to  render  the  digestion  of  the  recently-taken  nourisli- 
mcnt  still  moi-e  dittienlt.  No  one  would  think  of  giving  a  healthy  child  a 
hot  bath  immediately  after  a  meal,  for  this  very  reason,  as  the  withdmwal 
of  blocxl   inmi  the  stiuiiacb  and   internal  organs  to  the  skin  would  most 

^ likely  Ix*  prixlnetive  of  harm, 
A,  A,  Smith ^  considers  timt  a  hot  bath  always  does  harm,  as  the  child 
iwally  has  a  convulsion  or  two  immcxl lately  after  it  is  given,  Tliis  last 
Ihltement  is,  perha|>s,  overdrawn,  although  a  warm  Imih  would  certainly 
he  the  less  harmful. 
If  the  bath  is  given  and  dL>os  not  very  soon  afford  relief,  it  should  Ije 
suspcndctl.  Should  high  fever  exist,  the  warm  bath,  being  l»clow  the  tem- 
ix»i-ature  of  the  Ixdy,  exerts  a  poweriul  influence  in  reducing  the  latter,  and 
thus  dcx*s  good  ;  not  so,  however,  the  hot  bath,  which  would  (x?  positively 
harmful  here.  Cold  to  the  head  is  usually  advised  in  conuection  with  the 
preceding,  and  where  there  is  fever  this  is  useful,  but  otherwise  its  utility  is 


*  Loc,  cit,  p,  661. 

'  New  Yui-k  Heclical  Record,  ie6(^  vol  I  p.  52L 
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duubtfnl.  WlieiT'  thei^e  Is  ana?mia  of  the  brain  as  the  exciting  cause  of  the 
atluc'kj  the  hot  bath  and  cold  affusions  are  auitra-indioattxl.  The  coDcIusion 
therefore  is  that  the  hot  bath  is  harraflil  and  contra-iudicated  in  infantile 
eorivitlsions^  ami  that  tiie  warm  bath  is  a  comparatively  safe  and  sometimei 
useiiit  treatinent  in  the  *^  esiseutiar'  and  some  ol"  the  **  symjxithctic"  das8, 
although  in  the  latter,  where  there  is  fever,  a  cool  sponge-bath  would  be 
more  effieaeioiis. 

As  remarkt«d  under  etiology,  dentition  is  fi-ecjuently  considei'cd  as  the 
cause  of  the  attacks,  and,  in  consequence,  lancing  of  the  gums  is  advised 
ami  S4imetirae3  ruthlessly  practised-  The  older  authorities  advnse  this  more 
stmngly  than  those  of  more  recent  date  ;  thus,  Marshall  Hall  counsels  deep 
lancing  of  the  gums  *'  twice  or  even  thrice  daily  ;'*  but  such  univei*sid  lancing 
IS  hon'ible,  and  the  operation  should  not  be  performed  unless  thei'e  be  swell- 
ing, heat,  and  rcKlness  over  one  or  more  advancing  teeth,  when  it  will 
give  decided  it*lief,  as  it  will  vvheu  no  nervous  phcnonjena  acc^jmjjan}'  the 
proet*s8  ;  the  same  rule  should  guide  us  in  both  conditions.  Needless  lancing 
of  the  gums  only  serves  to  increase  peripheral  irritation,  and  thus  tends  to 
produce  the  very  symptom  the  operatifju  was  intended  to  relieve.  Wheu  the 
gum  is  of  a  natural  color  and  hard  and  not  swollen,  it  should  most  decidedly 
not  bt*  cut,     Henoch  (Ifx:.  ciL)  strongly  deprecates  the  use  of  the  lancet. 

Should  the  child  Ijc  mbust  and  iiave  been  in  previous  good  health,  and 
if  there  is  no  fevers  the  probability  is  tliat  digestive  troubles  arc  the  cause 
of  tlie  attack,  and  an  emetic,  supplemented  by  a  large  injeetioo,  will  be  in- 
dicated. The  emetic  Ix'comcs  }>ereraptory  should  thert^  Ije  a  Iiistory  of  the 
rewnt  ingestion  of  unsuitable  f*xKl.  A  heaping  teaspoon ful  of  a  thick 
mixture  of  alum  and  syrup  of  ipecac  maybe  given  as  soon  as  the  child  can 
swallow,  or  the  fauces  may  be  tickled  with  tlie  finger  or  a  feather.  Shotdd 
it  be  tiiought  that  the  indigestible  focKl  has  passed  into  the  intestine,  a  laxa- 
tive should  be  given,  and  this  may  be  calomel,  or,  in  some  cases,  castor  oil, 
or  simple  syrup  of  rhubarb,  either  alone  or  in  combination.  An  ouenia  will 
also  Ix*  of  service  here. 

We  now  t*ome  to  a  class  of  remedies  that  are  of  great  service  in  convul- 
siona  of  all  kinds.  I  refer  to  the  bi"omides  and  chloral  hydrate.  These 
may  be  used  alone  or  in  combination.  If  the  child  can  swallow,  from  two 
to  five  giiiins  of  bromide  of  sodium  or  of  i>otassium,  preferal>ly  the  foiTner, 
on  account  of  the  less  likclihoixl  of  its  causing  distiirliance  of  the  stcmiacb, 
with  from  one  to  two  grains  of  chloral,  may  l>e  given  in  solution  every 
fifteen  mituites  fur  from  four  to  six  doses  at  one  or  two  years  of  age. 

If  the  child  is  unable  to  swallow,  from  five  to  ten  grains  of  chloml  may 
be  given  by  enema  in  a  small  quantity  of  warm  water,  and  repeated  in  a 
short  time  if  the  convulsions  do  not  lessen  or  disappear.  The  use  of  chioral 
by  injection  is  one  of  the  most  effectual  means  of  checking  the  paroxyBm^ 
and  should  compi^ssion  of  the  rectum  latemlly  with  the  fingers  not  suflSce  to 
retain  the  enema,  a  soft-rubber  male  catheter  may  be  employed  with  which 
to  administer  the  injection  as  far  up  the  bowel  as  possible. 
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Choiidlc  (Joe.  cit)  iulvii^sy  the  hypoclerraic  use  of  chloral  in  from  (me-  to 
three-graui  doseB ;  but  Dastre^  states  that  this  luetlHxl  of  administtTiiig  the 
drug  should  be  abandoned,  on  aceouut  of  the  almost  eertaioty  of  conHequent 
^bsoess.  The  writer  hits  had  no  experieuee  witlt  tlits  use  of  chlond. 
I  Most  attacks  of  general  convulsions  not  due  to  orgauie  disease  will 
iHeld  t^  this  tJTatment,  but,  should  the  attack  prove  intractable,  other  means 
■jflgt  be  triciL 

"  Opium  is  of  grt^it  value  in  quelling  nervous  excitemeut,  but  intense 
venous  engt>rg'enient  of  the  brain,  either  primary  or  secondary,  and  eoma  are 
ooutra-iud [cations.  The  most  eeitaiu  mettitxl  of  administration  is  morphine 
by  hypmlcrmie  injection,  and  it  shuuKl  be  used  witluait  hesitation  should 
She  attack  be  a  severe  one  and  not  yield  to  the  treatment  meutiontil  alxivc. 
I  For  a  ehiUl  one  year  old,  from  one- twenty -fourth  to  one-thirtieth  of 
a  grain  may  lie  given  with  but  little  danger,  aud  repeatLHl  if  necessary.  But 
few  of  the  text-books  sjieak  t)f  morphine  hypmlermically  in  tin's  connection 
in  children.  After  its  use  the  child  will  frequently  fall  asleep  and  awake 
anuch  l>etter, 

!  A.  A»  Smith  ^  considei^  that  opium  iu  the  form  of  laudanum  or  pare- 
goric should  be  given  iu  all  ordinary  cases  over  four  months  of  age,  to  quelJ 
excitement,  aud  then  other  treatment  be  jnstitutcni  ;  and  that  pain  is  an 
ini|x»rtant  indiciitiun  for  its  use,  unless  this  be  due  to  too  full  a  stomach  or 
to  tight  lacing,  etc,  I^Iant^  is  of  the  opinion  tluit  those  cases  which  are  due 
to  cerebral  umemia  from  loss  of  blood  or  profuse  diarrhcea,  where  the  features 
fare  pale,  tlie  fontanel  depresstxl,  and  tiie  child  under  one  year^  particularly 
idemand  opium. 

I  Chloroibrm  and  ether  by  inhalation  also  possess  great  power  in  suspend- 
ing convulsions,  a udj  in  a  severe  attack,  should  Iw  administere^l  at  once; 
but  caution  nuist  be  exerciseil  in  their  use,  although  chiklren  bear  auies- 
thetics  better  than  adults,  Henoch  {(oc,  cit)  consideis  any  other  initiative 
Ireatuient  a  waste  of  time. 

Nitrite  of  amyl  is  well  known  to  exert  btmeficial  effects  in  certain  tru^ms 
of  epilepsy,  and  its  use  might  naturally  be  expected  to  be  of  benetit  iu 
cases  of  eclampsia.  Eustace  Smith  (loc,  cit)  and  Bridger^  both  speak 
ighly  of  its  use  in  this  cimnectinn.  The  journals  contain  re|wrtB  of  a  few 
scs  in  which  it  ^vas  snccesstully  employed^  while  some  writers  state  tliat 
ey  have  si'en  no  benefit  whatever  from  its  use.  In  those  cases  in  which 
hei-e  is  aniemia  of  the  bmin  due  to  spasm  of  the  arterioles  it  would  seem 
to  be  esptHjially  indicatetl.  Its  action  iu  depressing  the  functional  activity 
if  reflex  motor  centres  would  seem  also  to  make  it  particularly  applicable 
aa  cases  due  to  purely  reflex  causes. 


^  fetude  L-ritiquu  des  Trstvaux  r^centa  sur  led  Anesthesiquea,  Revue  de«  Sciences  M^- 
IftleSr  etc.,  Paris,  1881,  p.  747. 

«  American  Journul  of  Obstetrics,  1880,  vol  xiii.  p.  7CNS. 

•  Archives  of  PedialHcs,  1884,  vol.  I 

*  London  Lancet,  April  22,  1882,  p.  668, 
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Other  remalifs  have  been  meiitianed  by  authors  as  of  strvice, — viz,, 
asafeticla,  valeriauj  nmsk,  etc., — but  the  treatment  mentioned  deser\*es  the 
most  eonfidenoe.  Blisters  and  leeehes  to  the  nai>e  of  the  neck  and  behind 
the  earn  have  been  recomraeufiwl,  but  are  rarely,  if  ever,  naxled  in  "  essen- 
tial*' and  **  symimthetie '  convulsiiions  ;  the  same  may  be  said  of  venesection. 

Wljen  tlie  attaek  is  accompanied  by  high  fever,  and  is  probably  a  pnjd- 
romal  symptom  of  one  of  the  exanthemata,  a  uxtmi  batii  or  a  cool  epong*?- 
bflth  will  act  l>euefieially  in  tending  to  rechice  the  fever  and  at  the  same 
time  favor  the  appeamuee  of  the  rash.  Bromides  and  efihuid  will  be  needed 
also.  When  the  ehikl  is  sutfering  from  smistroke,  the  main  indication  h  to 
lower  tlie  {enipemtnre,  and  the  eold  bath  or  sp<»nging,  the  cold  i»aek,  anti- 
pyn'n,  and  pos^ildy  morpldrje  hypmlermittilly,  should  l)e  empluytd. 

Should  pain  be  the  exciting  cause,  amxlynes  will  be  needed.  This  Is 
especially  true  of  earache,  when  hot  ano<lyne  apivlicatiuui^  and  morphine  or 
eoeaine  iustillatioos  into  the  ear  may  materially  aid  in  addition  to  the  usual 
antisj>asmodie  treataient.  One  or  two  leeches  to  the  ear  will  be  of  benefit 
here. 

Wliore  the  (paroxysm  is  due  to  nra&mia,  tliere  should  be  no  hesitancy  in 
the  treatment,  and  the  kidneys,  skin,  and  bowels  must  be  made  to  relieve 
the  system  overcharged  Avith  iporbifie  products.  The  reader  is  referred 
elsewhere  for  fuller  details. 

If  a  strong  malarial  element  is  present,  <piiuine  should  be  given  after 
the  convulsions  have  been  quieted. 

Bt^»sidcs  the  genera!  rule  laid  down  for  the  treatment  of  convulsions, 
nothing  more  definite  van  be  said  here  in  rt^gaixl  to  tho*^^  attacks  which  are 
due  to  gross  lesions  of  tlie  nervous  system,  as  the  consideration  of  this 
portion  of  the  subje<^'t  is  beyond  the  scope  of  the  present  paper. 

For  the  more  local  forms  of  convulsion,  known  as  laryngismus  stridu- 
lus, a  somewhat  difterent  treatment  from  that  for  general  convulsions  should 
Ix*  em])loye<L  The  child  should  be  raised  into  the  sitting  posture,  as  this 
gives  it  a  better  oppoit unity  to  breathe  and  removes  one  possible  c^use  of 
the  attack, — viz.,  pressure  on  the  occipital  bone,  esijecially  if  craniotabes  is 
present.  All  useless  crowding  about  the  little  patient  by  anxious  friends 
and  relatives  must  be  prevented.  Slapping  the  child*s  face  or  ehest  with 
the  end  of  a  towel  diiJixtl  in  cold  water,  or  holding  anmionia  or  acetic  acid 
to  its  nost\  may  make  tire  paiient  take  a  sudden  inspiration  and  thus  abort 
the  attack.  A  sponge  wrung  out  in  hot  water  and  applied  to  the  throat,  or 
ice  to  the  epigastrium,  as  dii*ected  by  C.  D.  Meigs/  may  sometimes  have 
the  same  eftt^ct.  Ice  or  gpmy  over  the  larynx,  or  a  small  piece  of  ice  intro- 
ductM:!  iuto  the  ret*tum,  has  also  been  known  to  cut  short  a  paroxysm.  The 
fauces  may  be  tickled  with  a  feather  or  the  finger  to  excite  vomiting,  for 
this  act  is  fi-equontly  known  to  interrupt  the  pai-oxysnu  Should  there  be 
incarceration  of  the  epiglottis,  as  rarely  happens^  this  should  at  once  be 
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released  by  the  finger  ;  if  this  fail,  tracheotomy  must  \yQ  resorted  to.  Stefl'en 
{he.  cif.)  never  saw  a  tkvorable  ix^sult  atter  traeheotoniy.  Enieties  cannot 
be  admin isterofl  by  the  mouth  during  a  severe  attack,  but  they  relieve  where 
there  is  a  continual  stridor.  Apomorphine  hypcHilerniically  has  been  8Ug- 
ge^ited  by  Steflen  ;*  but  this  is  a  scmiewliat  hazardous  procedure,  and  if*  used 
at  all  it  should  only  be  in  sthenic  eases, 

Adicr  ^  reports  a  east:*  of  liysUiia  in  an  iidult  simulatinii:  laryngismus 
stridulus  in  whicli  this  drug  aetetl  in  a  very  satisfactory  manner,  much  better 
than  nitrite  of  amyl ;  so  that  it  seems  possible  that  in  suitable  cases  this 
remedv  would  lx»  an  efficacious  one  in  s^'Veix?  laryngeal  spasm  in  childivn. 

Ether  and  chloroform  by  inhalation  will  at  once  cut  short  the  attack, 
but»  as  l>efiire  mentioned,  should  Ix;  use<l  with  caution,  and  not  l>e  trusted 
to  incompetent  persons.  Nitrite  of  amyl  might  be  tried  if  it  could  \ye 
atlministered  early  enough. 

As  in  the  more  general  attack,  the  bmraides  and  chloral  are  of  decided 
benefitj,  particularly  the  latter. 

Mackenzie  and  Steffcn  (ioc.  at,)  l>oth  speak  highly  of  the  use  of  musk 
during  the  attack,  or  as  soon  after  it  as  possible,  in  one-and-a-half-grain 

Tlie  same  remark.^  ^Pplv  ^^  lanciug  of  the  gums  as  were  made  under 
tlie  bead  of  gencml  (\»nvulsions. 

Should  the  immediate  paroxysm  be  over,  whetlier  it  \m  of  the  general 
«»r  the  loc:il   kind,  the  condition  usually  remains  whicli  predisposed  to  the 
attack,  and  this  must  Ije  attended  to.     The  diet  of  the  child  should  l>e  care- 
iiilly  inrpiirtiJ  into  and  projx'rly  suited  to  its  age  and  condition,  and  every 
ttieasure  that  will  improve  the  hygiene  strictly  enforced ;   this  is  of  the 
Utmost  impoitance.     Bromides  should  be  given  after  both  forms  of  convul- 
sions, in  order,  if  possible,  to  prevent  a  return* 

If  an  attack  of  laryngismus  is  feared,  either  from  the  symptoms  or  from 

'^lie  fac^  that  the  child  has  had  a  jiaroxysm  cm  the  preceding  night,  opium 

*t>lid  one  of  the  bromides  may  be  given  in  combi nation, — viz.,  from  two  to 

^  ve  drops  of  laudanum  and  from  five  to  ten  grains  of  bromide  of  sodium 

c^j-   potassium,^ — and  repeated  if  ncHi'ssary,     This   may  stop  the  impending 

-^^itaek   in  the  same  manner  in   wliieh  it  acts  in  laryngeal  spasms  due  to 

Simple  catarrhal  laryngitis,  although  the  two  allwtions  must  not  be  odd- 

^^juiuled,     Antipyj'in  has  ix^udei-ed  good  service  in  my  hands  in  the  latter 

'^^^ondition,  and,  although  the  0|>portunity  has  not  arisen  for  its  administra- 

'^-iiui  in  lan'ugismus  stridulus,  I  should  not  hesitate  to  use  it,  and  should 

^^xpect  benefit  from  it,     Perce vaP  has  recently  employed  this   drug  with 

^^uceess   in    twenty-four  cases  of   laryngismus   stridulus  accom|»anitxl  by 

jnvulsions,  no  case  requiring  more  than  five  grains  of  the  remwly. 


*  Ziem»deu*j  Cyclopajdift,  voL  vii.  p.  1022. 

'  Uniirersity  Mt?clical  Magazine,  Mfireh,  1889,  p.  851. 

•  Anti pyrin  in  Ljiryngbmiis  Strkluliis,  Luntiun  Luncetj  1888,  vol.  ii,  |>.  961. 
VcJL,  rV  -57 
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When  rachitis  is  present,  treatment  addressed  to  this  condition  is 
tial ;  proper  siijKjn'ision  of  the  diet,  cod-liver  oil,  iron,  fresh  air,  change 
of  location,  etc.,  will  be  indicated,  and  thus  the  tendency  to  the  attacks 
of  laryngismus  may  be  ultimately  eradicated.  Any  other  systemic  disease 
that  is  present  should  ixiceive  full  attention  and  be  treated  appropriately. 

Richardson  *  has  used  peroxide  of  hydrogen  and  ozonic  ether,  alone  or 
in  combination,  for  stridulous  sj)asm  in  whooping-cough,  with  apparent 
benefit,  and,  although  the  author  knows  of  no  case  of  laryngismus  relieved 
by  the  use  of  these  drugs,  it  would  seem  as  natural  to  expect  relief  in  the 
latter  condition  as  in  the  former. 


»  The  Asclepiad,  1887,  p.  54. 


EPILEPSY. 


By  LANDON  CARTEK  GRAY,  M.D. 


Synonymea — Ijatin,  Morbus  sacer  sou  comitialis ;  French,  L*£pilep- 
sie ;  Gfrnxaii,  Fallsucht  ;  Spanishj  Mai  ciithvco. 

DefinitioD. — ^Tht^  term  epilepsy  (from  inikafiftdvw,  "  to  seize")  is  used  to 
denote  nmvulsions,  either  tonic  or  clonic,  of  one  limb  or  of  seveml,  or  of 
tlic  whole  body,  with  or  without  loss  of  consciousness ;  or  loss  of  conseioiis- 
ne^  of  a  certain  character;  or  certain  phenomena  acting  as  e<j^uivalent8  to 
the  tvpieal  symptoms. 

Clinical  Symptoms. — In  the  typical  attacks  of  epih'.psy  the  patient 
suddenly  h>st's  ciinsci*iusncss,  uttcm  a  sharp  automatic  cry,  falls,  has  a  series 
of  tonic  mnstnilar  movements  of  short  range,  and  quickly  jmsses  into  a 
condition  of  geneml  clonir*  convulsion,  which  lasts  for  s<*venil  seconds  or 
minutes,  when  the  patient  partially  returns  to  consciousness,  bj'ing  appar- 
ently in  a  dazi'd  condition^  and  then  gradually  sinks  into  what  sc^eins  like 
a  dei-p  slcHi'p  but  is  really  a  returii  to  unconsciousness,  this  quasi-shunlwr 
usually  hLsling  tor  an  hour  or  more.  But  the  deviatit*ns  from  this  tyjje, 
which  is  known  as  gnind  vialy  or  major  e]7iiepfiif,  ai*e  inuumcnihle.  The 
most  frecjuent  variation  consists  simply  in  a  loss  of  consciousness,  either 
without  any  wnvulsive  mo%Tments  or  witli  only  very  sliglit  ones.  This 
18  known  as  petii  ma!^  or  minor  epllvjmf.  In  other  aises,  esj>ecially  where 
the  heredity  is  dying  out  in  a  family,  there  will  l)e  c*onviilsive  movements 
of  the  fingei*s  alone  ;  in  others  theix?  will  Ik?  simply  a  simsation  of  vertigo, 
which,  indeetl,  very  tmpUMitly  mtnn^  l>etween  the  attacks  of  f/raml  mtti 

petit  mal ;  in  others  theix'  will  be  various  sensations  which  aiv  ealleil 
mirse ;  and  in  still  otlui-s  thi-rv  aixi  conditions  of  d«>uble  consciousness,  as  it 
is  ealletl,  in  one  of  which  a  jierstju  may  leatl  his  usual  lite  and  in  the  other 
k-sad  H  totally  ditlerent  one.  Tlie  most  fix^quent  form,  however,  is  either  the 
grand  mai  or  the  ptiil  mui* 

The  countenance  in  thc^se  attai*ks  varies  greatly,  Ixuug  sometimes  pale 
at  the  outset,  and  sometimes  suHiised.  It  must  lx>  borne  in  mind  that  state- 
ments in  regard  to  this  nuitter  are  extremely  unreliable,  as  the  by-standcrs 
are  usually  too  much  agitatnl  to  be  accnimte  ohservcrs.  The  physician  him- 
self i?eldom  sees  an  attack,  nidcss  he  be  a  resident  of  a  h«w?pital  :  tluis,  wliihi 
it  would  be  difficult  for  me  in  remember  tlic  luimber  of  msee  that  I  have 
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ti'eated  in  twenty  yt^rs  of  professional  life,  it  is  very  few  indeed  that  I  have 
seen  during  an  attai'k, 

HysteroHspilepsy  is  a  curious  mixture  of  hysteria  and  epileptoid  symp- 
toms, varying  in  degree  from  the  pronomirt^l  hysterieal  attack  to  the  fright- 
ful eases  which  nre  illvistmtal  in  the  ixjeeut  Freneh  writiuj^Sp  but  which 
are  st^ldoni,  if  ever,  seen  in  this  oouotry.  All,  however,  differ  from  true 
epilepsy  iu  the  admixture  or  predominance  of  pnqxjsive  or  seemingly  pur- 
posive movements  instead  of  rigidly  tonic  or  clonic  raovements  of  shoeJc- 
like  character;  and  opisthotouns  is  a  non-epileptic  symptom  that  is  occa- 
sionally observed. 

PrtKnirstve  epilepsy  is  a  variety  recently  des<;ribcHl  l>y  Mairet,  t^onsisting 
of  running  movements  forward,  l»ut  otherwise'  witli  tlie  usual  phenomena 
of  epilepsy.  It  may  alternate  with  ordinary  epilepsy  or  precede  or  raei^ 
into  it. 

Larjmgeal  vertigo,  so  called,  is  undoubtedly,  in  my  opinion,  a  variety 
of  epilejisy,  and,  although  it  has  not  as  yet  been  described  in  children,  the 
possibility  of  its  o<>curi*eutM?  in  them  should  Ik*  Ixu'ue  in  miud.  It  consists 
simply  of  a  slight  loss  of  consciousness,  txt-asiunally  w^itli  light  tonic  or 
clonic  movements,  and  is  connectc^J  with  some  laryngeal,  tracheal,  or  bron- 
chial affection,  such  as  laiyngeal  tumors,  asthma,  ete.  The  cases  rejiorted 
hav^e  ceased  aiU'r  the  cni*e  or  mnioval  of  tlie  seeming  cansc,  but  the  histories 
have  not  exteuded  i>ver  a  suiKcient  length  of  time  to  exclude  thi*  possibility 
of  recurrences. 

Certain  dream-like  states  may  pretx'tle  the  typir'al  manifestations  of  epi- 
lepsy, or  take  the  place  of  them.  They  are  simply  degrees  oi*  impairment 
of  consciousness*  Of  the  latter,  however,  the  conditions  of  double  conscioas- 
ness  are  the  most  markixl.  One  patient  of  mine,  a  Im>v  of  fourteen,  would 
pass  days  iu  wandering  alwjut  the  slums  of  New  York,  sometimes  earning 
wages  in  some  light  occupation,  without  arousing  the  faintest  suspicion  lu 
those  about  him,  until  sc»me  morning  he  would  I'ctuni  to  bis  normal  condi- 
tion, \vhen  he  would  riuietly  return  home. 

The  epileptic  insauitir^  are  treateti  in  another  article  of  this  Cyclopiedia*  j 

We  shall  have  occusion,  in  speaking  of  the  pithological  anatomy  of  the 
disease,  to  dwell  upon  the  fact  that  epilepsy  is  but  a  s^inptom,  just  as  is 
cough  or  fever,  so  that  w^e  may  divide  the  cjiilcivsies  into  those  that  ai^  due 
to  recogni/iible  oi^anic  disease,  those  that  are  reflex,  and  those  that  we 
may  t*all  idiopathic.  For  the  pn^sf^nt  we  will  sjw^k  of  the  clinical  char- 
acteristics of  the  idio|>athic  form  of  the  ordinary  f/rnnt]  mal  or  pdif  mal 
type.  This  has  certain  |>eciiliarities  which  are  of  great  importance  from  n 
thempentic  and  (K^nisiuiially  from  a  diagnostic  stand-point,  and  pre-eminent 
among  these  cliamcteristics  ai-e  to  be  nottnl  the  nocturnal  recurrence  of 
some,  the  qnasi-iwriodicity  of  otliexs,  the  association  of  migraine,  and  the 
temporary  response,  generally  in  a  favorable  way,  to  slight  changes  in  the 
environment  or  the  treatment. 

The  nocturnal  recurrence  of  epilepsy  may  verj"  I'eadily  be  overlooked. 
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and  shoiikl  always  lx»  BiiRpcctc*d  in  a  eliild  who  is  Ijortditarily  predi^po-sed 
to  the  raalaily,  or  in  one  who  complains  of  waking  in  the  morning  exhausted 
and  pale. 

The  t|Luisi-iwnodieity  of  many  epilepsies  is  a  matter  to  whieh  I  first 
eallt^l  attention  some  tive  years  ago.  It  will  be  found  that  many  individuals 
snbjeet  to  this  diseaj^e  will  have  a  i*ecurrence  of  their  attai'ks  at  eertain  times. 
Thus,  females  are  more  espet^ially  subject  to  it  at  or  about  the  menstrual 
Ikti^kI^  whil??t  in  others  it  will  be  found  to  (.xx'ur  at  certain  ttnie^i  of  the 
month,  or  at  wrtain  inter%*als,  these  inter%'als  consisting  sometimes  of  months 
and  in  some  rare  eases  even  of  yt^i^.  This  may  be  ntilizcd  for  therapeu- 
tics, a.^  I  shall  jwint  out  farther  on. 

The  as.s<jeiation  of  e|*ilepsy  with  migraine  is  a  faetto  which  I  also  called 
attention  for  the  first  time  some  five  years  ago,  and  in  these  cases  the  epilepsy 
alternates  w^ith  migraine,  the  migi-aine  di«i]ij>t*aring  when  tlie  epileps)^  ap- 
pears, and  tlie  epilepsy  returning  wlien  the  migraine  disa|>pears.  By  this  I 
do  not  mean  to  say  that  all  ca^es  of  migraine  are  subject  to  epilepsy,  but  I 
flo  mean  to  say  that  there  is  a  very  elosi?  relationshii>  IwtwcHini  migraine  and 
epilepsy,  and  in  some  cuses  the  c*onuet^tion  is  so  dose  as  to  permit  of  this 
alternation  ;  indeed,  abn(»st  all  wises  of  migraine  will  be  found  at  some 
|>eriod  of  their  lives  to  have  had  a  loss  of  conse-iousness,  \nth  or  without 
convulsive  movements,  although,  of  course,  this  fact  is  usually  strenuously 
deniwh  But  this  ass<»el;uion  of  migraine  and  epilepsy  is  of  considerable 
therapeutic  signifieantT,  as  I  shall  show^ 

Another  extremely  curious  eharaeteristic  of  epileptics  is  the  fact  that 

they  are  so  readily  influeneetl  by  slight  changes  in  the  environment  and  in 

the  trmtment.    This  was  fii'st  observed  as  far  hack  as  1828  by  the  great  Es- 

quirol,  w^ho  relates  how,  lieing  at  the  head  of  the  Salpetri^re^  which  was  even 

then  cajmeious,  he  dividetl  his  epilejjtit^  into  groups,  and  put  wtch  group 

upon  a  different  medicine  and  one  group  upon  some  disguised  placebo ;  Low^ 

they  all  improved  for  a  certain  lengtli  of  time,  how  they  all  relapsed  at  about 

the  stinie  time,  and  how^ea(*h  mrtliciimcnt  had  as  much  effect  as  the  placebo, 

and  no  more*     In  addition  to  this,  1  have  pointed  out  again  and  again  that 

t'pileptics  will  do  well  for  a  time  njNin  any  eliange  of  tix^atment,  w^hether 

that  treatment  be  medicsd  or  surgical,  whether  it  consist  in  cutting  off  the 

pi-cpuci'j  !*emoving  the  clitoris,  extirpating  ovaries,  doing  o[>enitions  upon 

the  male  or  female  genitalia,  using  the  hot  iron  or  the  moxa,  cutting  the 

eve-mus<'leH,  or  even,  as   I  have  done  myself,  etherizing  the  patient  and 

cutting  a  pieee  of  skin  out  of  the  buttock  ;  nay,  more,  1  have  seen  improvc- 

tneut  eflected  in  a  }mtient  for  montlis  by  mere  change  of  locality,  and  I 

have  known  of  another  inveterate  epileptic  whose  fits  did  not  return  for 

months  after  she  had  siiuseil  hei*self  in  a  vat  of  hot  ^vatcr,  until  the  process 

of  cicatrization  was  completed.     These  epileptic  attacks  are  prone  to  recur 

in   very  variable  si>ells,  oa'urring  every  day,  often  sevem!   in  a  day,  for 

weeks,  J3erhaps  montlis,  and  then  spontaneously  disa]>|>earing  for  a  variable 

length  of  time,  to  recur  again  and  again  in  the  same  old  manner. 
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The  pii])ils  of  ninst  opilepties,  a^  I  have  pointed  out,  are  large  and 
variable.  Marie  and  Milsso  have  attempted  to  show  by  measurements  of 
the  pupil  that  my  statements  upon  thi^  jioint  are  erroneous,  but  the  varia- 
bility of  the  [)ii[>ils  renders  their  meaauremeots  questionable,  in  ray  opinion. 
By  this  statement  I  do  not  mean  to  siiy  that  the  pupils  nw  not  large  and 
mobile  in  otlier  nervous  diseases,  but  simply  desire  to  call  attention  to  the 
fact  that  tliis  is  their  condition  in  epilepsy. 

The  faciei  hi  m^jst  epileptics  is  unmistakable  to  a  trained  eye,  although  it 
is  almost  imi>os.sible  to  des<^'ribe  its  fleeting  traits.  I  thinks  however^  that  I 
could  malce  a  diagnosis  of  epilepsy  in  mnst  cases  by  the  J'aci4!JS  alone.  Of 
course  It  is  much  more  niarktJ  in  the  inveterate  cases  which  have  been  for 
a  long  time  under  treatment  by  the  bromides,  iuid  at  this  period  the  accom- 
panying listlessness,  the  pallor,  the  acuej  the  coated  tongue,  and  the  pecubar 
breath  will  gix^atly  ai<l  in  the  recognition. 

The  temper  of  most  epileptic^s  is  exti^emely  irritable,  and  esj^ecially  is 
this  the  case  iu  children  whose  malady  has  given  them  ill-advised  license. 

These  characteristics  of  the  so-called  idiopathic  epilepsy  must  be  reraeni- 
bered  by  any  one  whf>  would  intelligently  trexit  a  case  of  the  disease. 

The  epilepsies  of  organic  origin,  or  of  probtible  organic  origin,  are  ns 
various  as  are  the  functions  of  the  brain.  Hughlings  Jackson  first  callc<i 
attention  to  a  form  of  epilepsy  in  wliich  the  convulsive  movements  were 
localized  in  one  or  mom  liml>s,  and  to  this  in  the  course  of  time  has  been 
given  the  name  of  Jackson ian  epilepsy.  It  has  been  found  in  many 
instances  to  be  due  to  recognizable  gross  organic  disease  of  the  cortical 
motor  centix?s  or  the  underlying  motor  tract.  The  pmcursive  epilej)sy  is  ' 
believed  by  Mai  ret  to  be  due — ufKin  what  grounds  we  shall  learn  later  on^ — 
to  cerebellar  lesion.  Almost  any  dis^^ase  of  the  brain  or  spinal  cord  may 
have  epilepsy  among  its  svm[>ti>ms,  and  this  symptom  may  also  be  present 
with  timiors  of  the  brain  or  chjrI,  the  different  forms  of  cerebral  and  spinal 
meningitis,  hemorrhages  of  the  bi^in  or  coixl,  ttuumata  of  the  brain  and 
CO  I'd,  etc. 

Etiology. — The  factors  which  may  be  ctmsidered  as  bearing  an  etiologi- 
cal causative  relationshij>  to  epilepsy  arc — age;  sex;  henHlity  ;  migraine; 
organic  brain,  spinal,  or  peripheral  lesions;  ti*aumata ;  lesion  of  non- 
nervous  organs ;  hysteria;  malnutrition. 

Gi>wers  has  analyzed  fourtec^n  hundred  and  fitly  cases,  with  this  result; 


Under  ten  y«iira 422  cu*^. 

Fmrn  ton  to  nineteen  years*    ,    .  665     ** 
EiT»ni     tw^Dty    to    twt?nty-nine 

years    , 224     ** 

Prom  thirty  to  thirty-nine  yenrB,      87     *^ 


Tnnn  f.>rty  ti>  furty-nino  years  .  . 
Froni  iii\v  to  fllly-uine  yeurs  .  , 
From  sixty  to  sixty-nine  years  ,  , 
From    ^venty    to    6«v«iay-niiie 


1  t^ns^. 


In  this  connection  I  desire  to  call  attention  to  the  fact  tliat  many  cases 
of  idiopatliii-  epilepsy  will  Ix^^in  with  a  fit  in  eariy  infancy,  afti>r  wdiich  no 
cunvntsion  will  ooenr  for  years^  when  the  attacks  will  again  appear  and  the  ' 
case  will  become  one  of  well-marked  epilepsy. 
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In  Growers'^  finirtct'ti  hondntl  antl  fifty  eases  the  pereentage  of  females 
was  53,4,  aud  of  males  46Jj  :  36Ji  per  eeut.  were  of"  heretlitarv  origin. 
The  association  of  migraine  with  epilepsy  has  been  ali-eady  mentioned, 
has  also  the  eonnection  with  organic  brain,  spinal,  and  peripheral  nerve- 
don.s  and  traumata. 
In  some  rare  eases  epilepsy  may  l^e  caused  by  diseases  nf  the  heart,  of 
the  kidneys,  rarely  of  the  lungs,  and  very  rarely  indeetl  of  the  genitalia. 
The  ass<:»eiation  of  epilepsy  with  hysteria  is  by  no  means  infrecjiieut, 
I  have  m^n  three  eases  in  wltieh  pmfound  malmitrition  st»enis  to  have 
been    the  caiLse  of  epilepsy,  fur  when   the  general  health  was  perfectly 
restored  the  epilepsy  disjippeared,  anil  in  one  ease  it  has  not  return*:^  for 
seven  years»  in  another  ease  for  six,  and  in  another  ease  for  ibur,  whilst  in 
xtone  of  them  was  there  any  hereditary  prt^disposition. 

Pathologrical  Anatonay.^As  I  have  ali'«'ady  said,  epilepsy  must  be 
^^egaixlcHJ  as  a  symptiun  ;  and  it  may  be  dividcil  into  two  great  elasses, — 
"VIZ,  :  1.  Epilepsy  from  reeognizable  organic  disease ;  2.  Epilepsy  which 
'^'^e  may  call  idiopathic. 

The  or^nic  lesions  which  are  capable  of  causing  epih^psy  arc  tumors 
of  the  brain  and  c*:>rd  ;  meningitis,  either  tul>ercnlar,  cerel>ro-spinal,  suj)- 
jjurative  from  disease  of  the  ear^  or  by  metastasis  from  other  organs  j  the 
different  forms  of  myelitis  ;  the  cerel>ral  palsies  of  childho<xl,  such  as  hcmi- 
jjlegia,  double  hemiplegia  (diplegia),  or  jKiraplegia,  and  due  to  such  lesions 
^13  porencephalitis,  embolism  or  hemorrhage  from  the  cerebral  arteries, 
thrombosis  of  the  cerebral  arteries  or  veins,  etc. 

The  patlinlog\"  of  the  itliopathic  forms  is  imperfectly  understood  at  the 
jsresi^nt  day.     The  old  tlieorj'  of   vasomotor   spasm  preceding  cerebral 
«ina?mia  or  hypertemia  is  now  almost  entirely  diseaixlcd  by  neurologists,  a« 
it  ought  tti  have  been  long  ago,  for  tliere  has  absolutely  never  been  any 
logical  pnxjf  of  it  whatsoever.     It  is  doubtless  true  that  ligtitui*e  of  the 
^3anjtid  artery  and  gn*ai  hcniorrhagc  are  t^]mble  of  producing  epilejiciy,  but 
^hat  the  pn*found  ischtemia  pr*Kl«ctxl  by  them  was  present  in  every  c:ise 
of  epilepsy  has  never  Ix^en  shown,  whilst  there  arc  many  experiments  and 
facts  to  prove  tliat  the  cerebrum  of  epileptic  human  Ijcings  and  animals  is 
not  vas<?ularly  alteretl  to  any  marked  degree.     Vulpian  has  examined  the 
brains  of  guinea-pigs  artificially   rendered   epileptic,  and   has   ftumd  that 
they  are  neither  hype.neraic  nor  isi*hjemtc  during  the  epileptic  attack.     Tiie 
deductions  as  to  the  eerebml  circulati<»n  that  wotdd  l)c  drawn  by  certain 
authors  from  the  ihcial  eiiTulation  arc  not  warrantable,  inasnmch  ius  the 
latter  is  by  no  means  an  index  to  the  former,  for  it  often  hapjM'Us,  es|)ecially 
in  cerebral  traumata,  that  the  face  may  be  deathly  ]>alc  at  the  stime  time 
that  the  cereliral  meninges  are  in  a  condition  of  profound  hyiK^nemia.     The 
same  remark  alsr*  a|)plies  to  the  proof  tliat  wouhl  be  drawn  from  the  con- 
dition of  the  circulation  in  the  fundus  ocnli.     In  some  cases  of  idiopathic 
epilc|>sy  a  R*lerotic  condition  will  be  lonnd  in  tlic  brain,  in  others  some  old 
focus  of  limitinl  meningitis,  es|XM'ially  of  tlie  pia  uiatcr,  whilst  in  many  no 
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Ifsions  ai'e  visible.  Great  stress  has  Imm  kid  upon  sclerosis  of  tlie  coma 
Ammonis,  but  this  find  has  by  no  means  been  eonstant,  and  it  is  exceed- 
ingly questionable  whether  it  is  not  a  mere  eoineidenee  or  an  effect  rather 
than  a  eause,  Barthez  and  Rilliet  have  laid  great  stress  upon  a  pecu-  , 
liar  variety  of  selerti^sis  tu  which  they  have  given  the  name  of  tuberous  or 
hypertrophie,  and  in  which  the  convolutions  are  found  elevated,  studded 
with  round  or  ovoid  tulDcmsities  irregularly  disposed  upon  the  convex 
p<jrtions  of  the  c^ involutions,  rarely  in  the  fissiux?s,  tlio  size  varying,  but 
sonietimes  attaining  tliat  of  a  large  nut.  These  nuclei  do  not  affect  the 
white  matter,  the  gray  mattei'  of  the  cortex,  or  the  central  nui-lei,  tlie  basal 
nuclei  Ix^ing  alone  atfwted.  M.  ChtisHn  has  ret^Mitly,  at  Uie  instance  of 
AL  F^re,  examine<l  five  epileptic  brains,  and  in  four  of  tliem  he  has  found 
a  condition  for  which  he  suggests  the  name  of  neurogliar  sclerodis.  In] 
this  ctaidition  the  nvnvolutions  art?  niaciiosixjpically  8hrivelh?d,  ?^mall,  haixl, 
smooth,  or  slightly  rougiiencil,  witlnnit  adhesion  of  the  pia  mater,  and  other-  _ 
wise  normal,  the  [>athologieal  alteration  extending  in  a  very  variable  manner  I 
over  the  surfaen?  of  the  wrebrnm,  with  large  intervening  normal  portions, 
and  sometimes  reaching  to  the  mednlla  oblong-ata,  to  the  eoriuia,  or  to  ibe 
cornu  Ammonis.  In  one  instanee  the  altcintion  was  found  only  id  one  of 
the  olivary^  botlies.  Microscopically  the  ihndamental  lesion  is  said  to  have] 
Iteen  due  to  the  pres^'ucx'  of  a  nunilx-r  of  rougli  fibrilhe  of  an  uneertain 
length  w^hieh  had  invaded  the  eeiH^bml  tissue,  espet:ially  the  gray  eortex. 
In  the  author's  own  words,  **  In  the  normal  state  the  fir»t  laver  of  llie 
gray  cortex  contains  eertain  so-called  spider-cells,  wliose  proloiigatitins  are 
seareely  visible.  In  this  c<jndition,  on  the  contrary,  tin's  tii-sL  layer  is 
formed  by  a  bundle  of  fibrils  arranged  nearly  parallel  to  the  surface  of 
the  cerebrum,  and  it  can  Ix^  distinctly  seen  to  originate  fronx  numerous 
viiUs  witli  hyijcrtrophied  proh>ngati<»ns.  In  the  i>reparation  wln'cli  I  am 
viewing  at  tins  moment  there  is  a  plaee  where  ttiis  tranyfiirmation  invadt^ 
aU  the  layers,  but  leaves  intact  numerous  nerve-cells  and  vessels.  It  can 
be  secuj  morwver,  that  these  fiiirilUe  in  a  certain  space  form  in  tljc  depth 
of  the  cortex  a  net-work  of  nrwlal  (wjints,  in  which  lie  the  cells  of  the 
neuroglia.  Finally,  and  I  would  call  attention  particularly  to  this  fact, 
this  fii*st  layer  is  studdal  in  places  by  large  compact  bundles,  which  are 
evidently  formeii  from  these  filjrilltT?.  I  would  observe,  in  passing,  that  tlie 
vessels  which  remain  do  not  present  a  trace  of  inflammation,  there  being 
simply,  in  wrtaiu  ixiints,  a  hyaline  transformation  of  the  capillary  walL'^ 
M.  Chaslin  is  eouvint^d,  following  the  views  of  Rauvier,  that  a  dis- 
tinction should  be  made  between  the  connective  tissue  of  mesoderm ic  origin 
and  the  neuroglia,  wlu'eli  is  of  epithelial  or  ectodennic  origin,  the  latter 
embracing  the  Muller*s  fibres  of  the  rctiua,  the  fibres  and  cells  of  the  neu- 
roglia in  the  spinal  cord,  and  the  slightly  differentiated  prolongations  of  tlie 
sptdcr-c^ells  in  the  brain ;  and  this  neurogliar  sclerosis,  w^hich  he  describes 
for  the  first  tiuK',  he  believes  to  be  entirely  distinct  from  a  sclerosis  of  the 
connective  or  niesodermie  tissue,  for  he  asserts  that  the  peculiar  tibriihe  of 
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I  th]8  patholcK^ii^l  comlitioii  distiuctly  emanate  from  the  iieuroglia-eells,  whiLst 

the  Doii-adberetiee  of  the  pia  mater  ami  the  rektive  iot<>^rity  of  the  vesseb 

are  indii^ecft  proof  in  the  same  direction.     Moreover,  he  has  beeo  able  to 

adduce  a  histo-clieiiiira!  proof.     Thus*:'  Jibrilhe  and  biindlos  resist,  in  setv 

tioos  made  alter  biehromate  immersion,  the  sueeejssive  aetioii  of  potassa 

solution  of  forty  pt^r  cent,  for  ten  minutes,  as  well  as  washing  with  water 

and  eoncentniteii  acetic  iwid,  whilst  they  remain  eolured  retl  by  the  picro- 

carmine  us^il  atler  washing  in  water,  and  they  van  l)e  |>reiscrvc<I   thus  in 

formic  glytvrin.     On  the  other  hand,  the  eonneetive  tissue  treated  in  thin 

manner  swells  and  decolorizes,  so  that  a  section  of  tlie  spinal  tioi-d  thus 

showed  the  pia  mater  swi^llen  and  decolorized,  whilst  tlie  neuroglia 

intact.     In  addition,  after  the  action  tti'  alcohol  diluted  to  one-thinl, 

these  fibrillar  remained  colored  by  the  carmine  when  suhjciHed  to  acetic  acid, 

whilst  all  other  forms  of  comiH'tive  tissue  of  tiie  btnly  were  dt^^olorized. 

Xhis  pathological  description  is  j*t>  dejiuitcly  and  judiciously  given  that  it 

tneritd  attention.     Of  the  five  brains  that  were  exaraiued,  four  were  found 

to   be  in  this  condition  of  neunigliar  sclerosis,  whilst  the  fifth  was  ap|>ar- 

^ntly  unafteeted.     The  author  would  have  us  Ix^lieve  tluit  tliis  neurogliar 

c^clerosis  is  the  condition  that  has  been  found  in  the  cornu  Ammonis  and  in 

tJie  oHvar>^  bodies  in  some  cases  of  epilei>sy. 

Nor  is  our  knowledge  of  the  mofhi.s  opemuffi  of  epilepsy  much  more 

definite  than  our  knowledge  of  the  exact  patliology.     Tlic  olth-r  theories 

bave  been  that  the  medulla  oblongata  was  tlie  portion  of  the  nervous  system 

TOoBt  conctTUixl  in  the  pnxluctiou  of  symptoms.      Van  der  K^lk  lielicved 

^liat  the  nuclei  of  origin  in  tlie  tl<)or  of  the  fourth  ventricle  of  the  hyixj- 

glossal  nerve  were  always  in  a  condition  of  indumtion,  this  induration  being 

mu  proportion  to  the  amount  of  tcinguc-Uiting  that  was  present  in  the  attacks. 

3^ut  this  was  tlie  airiest  of  thei:)riL»s,  an<l  is  scaretJy   wiirthy  of  mention, 

Vnuch  less  of  sober  discussion.     Then  Nothnagel  asscrttxl  that  there  was 

^  certain  area  in  the  floor  of  the  fmirth  ventricle,  which  he  ctilhxl  the  con- 

'^ulsive  centre,  irritation  of  whicli  in  s^ime  un kn<wn  manner  was  capable 

^>f  causing  epileptic  t^nivulsions.     This  simply  add<»tl  anuiher  fact  to  our 

Itnow ledge  of  the  difterent  causative   lesions  of  epilepsy.       But  of  late 

jrears,  as  our  kuowknlge  of  the  functions  of  the  cortex  of  the  brain  has 

:»eoeived  so  ti^meudous  an  impulse  from  the  ex|K*riment8  of  P^ritsc^h  and 

^itzig,  facts   have  accumulated  tending  t<i  dcmonstmte   more   and   more 

Wrongly  that  epilepsy  in  at  lt*ast  a  large  numlMT  of  mses,  if  not  in  all, 

is  due  lo  direct  or  iudirivt  excitation  of  tiie  ctjrtcx  or  of  the  nerve-strands 

leading  from  the  cortex  to  the  peripheral  strncturcs.     It  ha,s  been  shown 

si^in  and  again  that  ek*etriral  or  mechanical  irritation  of  the  motor  centres 

<^n  cause  (;T>nvulsive  seizures  t*f  tonic  and  clonic  nature,  with  kiss  of  con* 

j^ciousness,  and  it  lias  also  been  shown  thnt  the  same  effk-ts  can  Ix?  producetl 

by  the  same  irritation  of  the  nerve-strands  underlying  the  cortex,     Duret 

has  produced  the  most  wide-spnwl  convulsions  l>v  irritating  the  ciM'ebral 

Imembranes,  more  especially  the  dura  mater.     Innumerable  lesions  of  the 
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cerobrura,  both  of  the  cortex  and  the  mulorlyitip:  white  strands,  have  bmug 
pn>ol'  ill  tlie  same  direction.     But  we  must  alsu  remember  that  epilepsy  can 
be  produeed  by  such  extracranial  lesions  as  diseases  of  the  spmat  cord,  of 
the  }>eri[jhem]  nervous  system,  and  of  many  *.if  the  non-nervous  viseera,  by 
aherations  in  the  blood,  such  as  are  to  be  found  in  albuminuria,  and  pussibly 
by  malnutrition,  and  by  the  action  of  many  toxic  agents  and  various  febrile 
cHindititms ;  j^j  that  it  would  l>e  a  matter  of  large  assumption  to  say  that  ia  A 
all  tliese  various  eonditions  the  cortex  of  the  brain  must  be  the  pait  affected.  ■ 
The  truth  prol>ably  is  tJiat  the  epileptic  manifestatioDS  are  due  to  a  peculiar 
molecmhir  condition  of  the  motor  tract  wlucla  proceeds  from  the  motor  con- 
volutions to  the  peri]>heral  motor  structures,  tlie  muscles.     \Miat  this  par- 
ticular molecular  eoudition  is  we  do  not  know,  any  more  than  we  know 
what  is  the  jjecmliar  molecular  condition  producing  chorea,  or  neuralgia,  or| 
tetanus,  or  hysteria,  or  any  one  of  tlie  tlitleiTut  functional  nervous  diseases,] 
and  we  prolmbly  never  shall  know  until  tlie  time  arrives  wlien  we  shall  jkis-i 
seas  such  instruments  of  pixi^ision  as  will  enable  us  to  see  the  molecular  play 
in  a  living  bniin  and  spinal  coixl,  or  until  we  shall  have  so  advanced  in  our 
methtxls  of  preparation  and  staining  of  the  nervous  system  that  we  can 
detc^jt  such  slight  cellular  alterations  as  have  thus  far  entirely  eluded  our 
vision.     The  metaphysical  theories  are  puerile  that  w^ould  explain  these  i 
eel  hilar  alterations  in  the  pit'sent  condition  of  our  knowledge.     Whatever  | 
tliis  altered  molecular  condition  may  be,  there  can  be  no  question  that  it  * 
finds  expression  in  epilepsy  through  the  motor  tract  proc^t^diug  from  the 
motor  convolutions  to  the  motor  structures,  the  muscles  of  the  periphery.  ■ 
When  muscles  are  citnvnlsed,  tliev  can  be  convnlstxl  (»nly  by  direct  excita-  w 
tion  of  the  muscle  itself  or  of  the  motor  tract  leading  from  the  muscle  up 
to  the  motor  couvolntious.     But  some  varietic^s  of  epilepsy  are  evidently 
due  to  an  exeitatitm  tlmt  extends  into  tliis  motor  tract  from  some  |>art  of 
the  nervous  system  w  ithout  it.     For  instance,  some  cases  are  attended  w  ith  i 
such  symj)tonis  as  liemianopsia,  or  w^ord-deafness,  or  aphasia,  indicating  aj 
lesion  in  the  eo r res p<jUi ling  centres  of  the  cortex,  and  anlopsies  have  demon- 
strated the  correctness  of  this  view;  wiiilst  the  epileptic  convulsions  that 
are  ol>scr\^ed  from  lesions  of  non-nervous  organs,  diathetic  aindittons,  and 
the  action  of  toxic  agents  must  be  from  indirect  implication  of  this  motor 
trac^t. 

Idiopathic  epilepsy,  therefore,  is  a  neurosis,  like  neumlgia,  migraine, 
hysteria,  and  chtjrt»a,  and  it  is  exceedingly  questionable  wlietlier  the  sclerotic 
changes  that  tiave  l>een  found  are  not  etlects  rather  than  causes. 

Diagtiosis.^ — In  the  diagnosis  of  epilejisy  it  must  alw^sys  be  lx>rne  in 
mind  that  ej»ile|)sy  is  a  symptom,  and  the  question  of  diagnosis  is  simply  a 
question  of  what  the  epilepsy  is  a  symptom.  The  question  must  therefore  _ 
alwa\^  be  asked  whether  it  is  a  symptom  of  any  organic  disease,  such  &s  ■ 
lesions  of  the  brain,  of  the  spinal  cc»rd,  or  of  the  jx^ripheml  nerves  ;  whether 
it  accompanies  the  cei'cbral  palsies  of  childhood  ;  or  whether  it  beai's  a  dis- 
tinct relationship  to  heart-disease,  or  nephritis,  or  profound  maLiutritiou, 
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After  all  these  orgnnie  lesions  hav^e  Vicn^n  cxeliulwl,  tlie  epilepsy  may  Ijo 
said  to  be  idiupatliic»     Its  diagnosis  should  not  thru  lie  diifieult     The  at- 
tacks coDsist  of  UDcoiisciousDess,  with  tonic  or  clonic  Lu^nvulsions,  or  simply 
of  loss  or  impairment  of  oonsf.'toiisness,  without  convulsions,  or  with  very 
slight  ones,  needing  oidy  to  he  ditferentiatcd  from  hysteria  and  simulation* 
True  hysterieal  attacks  do  not  have  the  game  sharp  loss  of  consciousness 
that  occurs  in  epilepsy,  and  hysterics  do  not,  tliercfon\  fall  and  bruise  them- 
selves or  bite  the  tongue  as  do  epileiHics  ;  nioreo\er,  the  movements  in  hys- 
teria are  more  evidently  volitional  and  of  wide  rauge,  so  that  tlic  patient  rolls 
and  turns  herself  in  Ijed  or  assumes  various  attitudes,  whilst  in  epilepsy  the 
xnuseular  movements  are  limited  rn  range,  consisting  only  of  limited  move- 
ments of  Hexiun  and  extension,  or  of  simple  rigidity.     But  it  should  not 
be  forgotten  that  true  epilepsy  may  be  conjoined  with  true  hysteria,  in  the 
ao-called  hystero-epilepsy. 

Simulation  of  epilepsy  is  extremely  rare.  When  the  simulation  is 
Artistically  done,  as  I  have  seen  it  by  a  <»ertain  professional  thief,  who  is 
known  to  his  omipanions  as  a  **  dummy  rhucker/'  the  detection  will  not  be 
jx>ssible  except  t\v  close  observation,  when  the  unchanged  color  in  the  face, 
^e  undilated  pujiils,  and  the  lack  of  the  long  sleep  afterwai-ds,  together 
'^rith  the  tendency  tn  ovcrIo  the  clouieity  or  the  tonicity  of  the  convulsions, 
^wiU  usually  lead  to  detection. 

Profifnosis. — At  the  outset  of  the  question  of  prognosis  arises  the  qu^- 
^OQ  as  to  %vhat  sliall  be  considered  a  cure.     Cases  have  bcnm  known  to  go 
^without  an  attack  for  ten,  fifteen,  or  even  twenty  veal's,  whilst  it  is  not  sel- 
dom, as  r  have  ah^eady  said,  that  a  ctjiivulsion  in  infancy  will  not  be  sue- 
needed  by  another  for  ten  or  fifWn  years,  wdien  a  whole  series  may  set  in. 
XJnder  these  circumstances  we  must  frvl  a  profound  uncertainty  as  ti>  what 
periud  of  time  of  frtxfdom  innn  fits  shall  constitute  a  cur%     In  favomble 
-canm  immunity  from  the  attacks  may  Ije  obtained  for  several  yeai's,  even  as 
much  as  six  or  seven  ycai*s,  as  I  liave  known  in  my  own  pra(*tice.      In  less 
favora!>le  teases  the  violent^c  anfl  the  fiXH:|uency  of  tin?  attacks  may  h?  greatly 
Icss^'ued,  so  that  the  life  of  the  patient  is  made  rnucli  pleasanter  and  more 
nsefiil,  and  the  tendency  to  mental  dctcri oration   is  decreased.      In  some 
cases,  however,  the  attack  cannot  lie  afftx'ttNl  by  any  means  at  our  com- 
mand.    As  a  matter  of  fact,  most  (^ses  oi'  epilepsy  of  the  f/ rand  rnal  type 
can  be  improved,  hut  only  a  few  of  them  ean  be  cured  in  the  sense  which 
I   have  explained.     As  to  which  cases  <'an  Ijc  improvcfl  and  which  can- 
not, I  know  no  other  criteriim  than  tlie  effwt  ivf  trwitment  for  a  month  or 
two.      Idioi)athic  castas  which  respond  promptly  to  treatment  during  this 
period  of  time  will  usually  wmtinoc  to  do  well,  but  time  alone  will  show 
as  to  how  long  they  ca!i  l>e  kept  without   their  attat-ks.      The  sad   fact 
should  al\\^ys  be  explaine*l  to  the  patient's  I'elatives  that  they  must  make 
up  tljcir  minds  to  (Mrnitinuous  treatment  for  years  to  attain  even  this  result. 
Tire  cases  of  pt^it  mcd  arc  almost  always  intractable.     I  have  never  yet 
seen  a  case  materially  affect etl  by  treatment.     Cases  of  hystero-epilepsy  are 
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usually  of  excellent  prognosis,  if  tlie  patient  can  be  brouglit  utider  pro] 
e*  lilt  ml  and  tiT^atiiient.     The  eases  whicli  are  assoeiated  with  niij^iratne  are 
usually  also  of  excel  lent  progncksis  so  far  as  great  iraprovenient  grx*6.      The 
eases  of  i>eripheitil  origin  usually  improve  very  greatly,  although  then?  is 
always,  in  my  exix^rience,  a  lurking  (xuivulsive  tendency. 

Treatment, — The  treatment  will  dejiend  in  some  degree  upon  the  vari- 
ety of  the  epilepsy.  Cases  of  epilepsy  caused  by  iiitracmnial  legions  vvhot^e 
l<.K;atiou  eau  be  determined  by  oor  present  knowledge  of  lix^alizjition  should 
be  operate*!  upon,  if  it  l>e  possible  to  reach  tlie  locality  aft'ccted,  The  sur- 
geon can  easily  reai^h  the  cortex  of  the  cerebrum  and  the  cerelx*llum,  the 
centrum  ovale  of  the  cerebrum,  and  all  of  the  subcortic^al  tiji«ue  of  the 
c^'i-ebellum^  and  in  a  certain  nuiiilxu'  of  instances  our  present  knowledge 
of  cerebral  and  cereWlar  localization  will  be  a  reliable  guide  to  him.  But 
n^ni  must  also  Lw  had  to  the  nature  of  the  lesion  before  any  surgical 
procedure  is  attempted.  It  w<iuld  l>e  iblly  to  opt^rate  in  the  hemiplegias, 
single  or  double,  aud  in  the  pamplegias  constituting  the  so-called  cerebral 
palsies  of  childhood,  as  they  an^  due  to  the  c*en;4iral  looses  of  substance 
kno^^^l  as  porencephalitis,  to  hemorrhage,  to  arterial  or  venous  thmmbosis, 
or  to  sclerosis  or  encephalitis,  which,  if  not  always,  are  generally  the  result 
of  preceding  artcnul  trouble,  while  it  is  seldom  possible  to  diagnosticate 
the  exact  ciiusiitivc  lesion.  A  proper  case  of  tumor  should  always  be  oper- 
atcnl  u]>on,  although  cerebral  tumors  of  children  are  by  no  means  so  easy 
to  diagnosticate  as  are  thost*  of  adults.  Still,  when  cephalalgia,  cerebral 
vomiting,  nenn>rctinitfs,  and  the  progressive  character  of  the  symptoms  are 
8ueh  as  to  warnmt  a  diagnusis  of  a  cerebral  tumor  that  can  l>e  loadi;5ed  in  an 
accessible  area,  an  operation  is  not  only  warrantable  Imt  called  for.  Where 
the  epilepsy  is  evidently  due  to  suppumtive  tn»nble  cxtc^ntliug  inward  from 
the  ear  and  (^lusing  symptcmis  of  absti^ss  in  the  tempnnil  lube,  an  operation 
is  eminently  practieuble,  and  has  Ix^en  done  in  several  instancies  with  great 
sucfX'SS.  When  epilepsy  has  fcilltiwwl  a  cerebml  tniuma,  the  s<*alp  stiould 
be  carefully  shaveil,  and  a  cicatrix  or  depression  of  the  skull  searclied  for, 
and,  if  either  i^  detected,  an  exploratory  trephining  sliould  always  be  done, 
for  m  several  instanct^s  of  this  kind  a  very  slight  adhesion  of  the  mem- 
branes has  been  tbund  and  removed  with  good  result^?,  or  a  ha^matoma  or 
depression  of  the  inner  table  has  been  discoverwb  Under  antiseptic  pix*- 
cautions  the  trepliining  is  a  harmless  proce<lure,  and  may  disclose  conditloiid 
that  could  not  have  btx*u  rewgnizeil  without  it. 

In  a  easc^  of  epilepsy  occurring  in  a  child  with  some  peripheral  irritant, 
the  latter  should  always  be  removed,  although  such  removal  may  cau:*e  ■ 
no  more  than  temporar}-  improvement ;  for  even  this  may  lx>  a  valuable 
adjuvant  to  the  treatment  with  drugs.  Any  phinnisis  f*r  adlierent  prepuce 
should  always  be  rectified.  An  irritable  clit4>ris  should  always  be  ti^eated, 
either  by  soothing  appbcations,  or  by  carefidly  apjilying  with  a  camelV 
hair  brush  a  sixty-per-ecnt,  solution  of  nitrate  of  silver,  the  applications 
being  made  as  often  as  may  be  necessary.    If  there  is  a  vaginitis,  this  should 
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ir\*fiilly  treated.  If  there  are  niarkefl  errors  of  ftcular  i*efraetion,  tliese 
shoukl  be  RH^-titied ;  but  I  liiive  iic*  Ihitli  Avhiitover  in  t lie  curative  or  even 
jialliative  eftW't  of  removal  of  insiifficieiU'V  of  ocular  muscles.  If  ther** 
is  a  larjmgoal  tumor,  ^liviu^  rise  to  the  t^ymptonis  of  so-callerl  ianpigeal 
vertigo  or  epikpsi/,  tliis  tumor  sbould  l>e  retuovcii,  A  neuroma  should  be 
excised.  But  in  all  these  cases  the  (»|)eratiou  should  not  l)c  trusted  tx7  alone, 
as  the  eiiileptic  tendencr,  once  established,  as  I  liave  said,  Is  very  difficult 
to  eradicate. 

In   eases  of  epilepsy  conjoined  with  h}^stcria,  the  Iiysterieal  tendency 

shciuld  be  taken  fully  into  account.     To<:>  many  hysterical  children  mani- 

fetino^  epileptic  tendencies  are  pitted  and  spoik^i  by  their  jki rents,  tnitil 

they  C4»nie  to  have  far  less  than  the  ui^ual  Ik^blc  s<^lf-control  of  childhood, 

and  in  many  instances  they  become  perfec^^  gavagf^s.    All  this  should  be 

<^n*fully  iind  firmly  met»  either  by  the  aid  of  a  tmintHl  nui^se^  or  by  the 

tbousaud  methods  t!iat  will  vary  in  evety  individual  case  accortling  to  the 

^tJLCt  and  gowl  sense  of  the  physician  and  the  jiarcnts.      It  is  surprising  in 

many  instanct^s  to  s*>e  the  effet^t  of  such  moml  treatment  ujwin  the  epileptic 

:wiianifestations  of  this  hytsterical  ehiss. 

If  migraine  is  assoeiattxl  with  the  epilepsy,  the  former  sliould  be  care- 
fully treated.     The  best  drug  with  which  to  do  this  is  a  reliable  prepanition 
of  cannabis  indite,  prefenil>ly  the  solid  extnict,  Ix^inuing  with  doses  of  one- 
ten  tb  of  a  grain,  antl  gradually  iiKTcasing  to  one-thiixl  or  one-fourth  or 
^ven  one-half  grain,  according  to  the  idiosyncrasy  of  the  jmtieut.     What- 
ever the  quantity,  it  should  Ix*  iid ministered  thitn?  times  a  day,  and  its 
3idminist ration   should   l)e  eontinui*d   for  uninths.     At  the  simc  time  the 
epileptsy  itself  should  l>e  treated,  in  the  manner  that  will  be  described.     In 
^ese  ciiS4'S  of  ass<ieiate<l  mrgraiuc,  attention  should  always  be  paid,  also,  to 
iJie  condition  of  the  digestive  organs.      In  cases  of  eoate<l  tongue  or  foul 
breath  the  administration  fx^easionally  of  one-twentieth  of  a  grain  of  calo- 
mel every  hour  for  five  conse<'iitive  hours  will  Im  found  useful,  and  should  W 
folknved  some  twelve   houi*s  subsi»<piently  by  a  moderate  saline  laxative; 
whilst  five-minim  doses  of  dilute  nitrounn^iatie  acid  in  a  half-wineglassfnl 
of  water  before  meals,  or,  if  this  does  not  agi^ee  with  the  child,  a  wineglass- 
ful  of  Vicliy  or  (liessliuebler  water,  sbould  be  given  three  times  a  day  for 
a  week  or  two.     ( 'onstipatiim  shoukl  always  Ijc  overcome  by  some  gentle 
laxative,  one  of  the  l>est  of  which  is  fresh ly-ealeintd  magnesia,  of  which 
clnx'iJate  cakes  are  now  made  l>y  many  |j!i:trmaeist'^. 

Every  cas<3  should  Ik*  carefully  iiiterrogat^tl  or  observed  to  determine 
whether  there  is  any  marketl  jH^ritxlicity  in  the  I'c^turn  of  the  symptoms,  and 
at  these  |H^ri<Kls  the  child  should  always  be  kept  quii't  and  sjHH*ial  attention 
should  l>e  paid  to  the  nit^l illation.  In  many  instances  whert^  the  attacks 
return  during  a  certain  period  that  may  not  extend  over  a  w^eek  or  a  few 
days,  I  put  the  child  t4>  Ixxl  at  this  time,  or  I  add  to  the  nK^lication  or 
increaae  tlie  (luantity  of  the  drug  which  I  am  administering.  In  noctunial 
liases  it  may  only  be  necessary  to  administer  the  drug  at  bedtime.     The 
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possibility  should  always  be  l)«»rne  in  mind,  however,  of  these  e\ 
attacks  tjeing  divertod  from  their  usual  jKunod  of  time,  breaking  out  at 
some  other,  so  tliat  a  noeturaal  attack  may  come  during  the  daytime,  or 
at  au  unusual  i>eruHl  of  the  montli.  In  such  eases  it  will  Ix^ome  tioecssary 
to  keep  up  emitiuuuus  treatment,  simply  paying  special  attention,  in  the 
manner  indicated,  to  the  jx^ricds. 

Tliere  is  no  question  wbat,soever  that  the  bromides  i*onstitute  the  mogt 
valuable  means  of  treatment  at  mir  disposiiL  They  should  be  given  in  m 
large  doses  as  may  be  necessary,  unless  the  idiosyncrasy  of  tlie  patient  pro- 
hibits them.  Most  epileptic  children  bear  remarkably  well  all  tlie  bromide  M 
that  it  may  1k^  uet'cssary  to  administer,  but  there  are  octtislonal  exceptions.  " 
I  have  repeatcflly  given  as  nuich  a^  one  ounce  of  the  bromide  of  potassium 
at  a  dose  without  any  ill  etfect,  whilst  in  other  cases  I  have  seen  collapse 
produanl  by  a  dost*  of  ten  grains*  t)<'<'asioually,  als*j,  there  are  cases  in 
whieb  the  bromide  actually  set*ms  to  aggravate  the  disease. 

Bearing  these  considerations  in  mind,  my  routine  treatment  is  bb  follows  : 
I  always  liegiu  with  ten  gmius  vf  tlie  bnuiitde  af  |H>tiu%sium,  administered 
three  times  a  day,  unless  the  attack  has  a  marked  pericxiicity,  wdieii  I  ad- 
minister the  bromide  at  that  time  in  proportionate  doses.  In  the  courae  of 
a  week  I  increa^s*?  the  bromide  to  fiftc^*n  grains  tlirw  times  a  day,  unless  the 
patient  has  begun  to  improve,  or  unless  l>romism  manifests  itself.  If  the 
patient  does  not  improve,  but  Ijcai-s  the  medicine  well,  I  increase  to  as 
ranch  as  from  thirty  to  forty  grains  thrice  daily.  If  the  patient  manifests 
symptoms  of  luxmiism,  but  t!ie  epileptic  manifestations  do  not  improve,  I 
eonjoin  with  each  dose  of  the  Itroniide  of  potassium  five  grains  of  tlie  bro- 
mide of  sodium,  as  this  combination  of  the  bromides  will  often  increase  the 
eft'4:H;t  upon  the  disease  without  iui/reiising  the  oonstitutiHual  etfect^  of  the 
drug.  Having  thus  got  the  [latieut  under  some  contml,  I  kt*ep  on  with 
the  dose  which  I  have  rt-acluHJ.  If  the  |>atient  ceases  to  improve,  or 
relapsf_^s,  I  make  therfi|>eutic  use  of  one  of  tlie  cliriical  (*baract eristics  of 
epilepsy  which  I  have  dcseribtd, — viz.,  the  i m press i( inability  of  the  disease 
by  variations  in  the  treatment  and  the  environment.  I  can  usually  thus 
produce  some  effect  upon  the  epileptic  manifestations  by  a  liLxative,  a  brisk 
f^thartic,  a  change  of  scene,  or  a  ty^mbination  with  the  bromide  treatment, 
as  already  detailetl,  of  liorax,  belladonna,  or  hyoscyamiue.  These  adjuvant 
drugs  I  use  for  only  a  short  time,  gradually  disccmtinuing  their  use,  and  I 
endeavor  to  employ  them  in  one  or  two  doses  daily ♦ 

Great  stress  lias  Ix-eu  lard  by  some  authom  ujn^n  the  loss  of  uvular 
reflex,  evidenct^d  by  the  ability  to  tickle  the  throat  with  a  feather  without 
causing  the  patient  to  gag,  as  an  indicaticm  that  sufficient  bromide  has  been 
usetl,  I  have  tested  this  again  and  again,  and  have  seldom  found  it  to  be 
of  any  value,  as  I  have  known  cuses  to  grow  w^ijrse  when  this  reflex  had 
l)een  abnlisbttl,  and  other  cases  to  improve  alt  In  nigh  this  reflex  wa^  not 
abolished,  and  others  still  to  bear  increasing  doses  of  bromide  although  this 
reflex  had  ceased. 
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Of  the  bromides,  however,  I  never  make  use  of  other  than  the  bro- 


mide 


ind  the  br 


if   sodi 


the  bromide  of 


}X)tassium 

moniiim  has  proved  perfec?tly  worthless  in  my  hands  aiul  in  those  of  others, 
exec»pt  that  I  liave  tjcx^sioimlly  emj)loyc»d  it  a,s  an  adjuvant  in  the  man- 
ner just  dc^seritx^d.  The  ueuej  of  wbieh  so  mneh  lias  been  made,  hm  .seUhim 
heeo  a  serious  factor  in  my  cases,  and  has  usually  been  overcome  by  the 
adminisitnttion  from  time  to  time  of  modemte  doses  of  arsenic,  preferabJy 
in  the  form  of  Fowler's  solution.  It  has  [k^vh  my  experience  that  a  case 
which  will  not  improve  under  the  bromide  treatment  will  not  improve  at 
all,  and  the  only  exeeptions  to  this  rule  wbieh  I  liave  met  are  in  some  few 
cases  that  will  do  well  with  bc_*rax  when  the  liromide  has  failed. 

The  methixl  of  administration  of  the  brnmide  su^gestetl  by  Dr.  Growers 

I    is  occasionally  ver\*  usefiil,  es[x*eially  when  alternated  with  the  modes  of 

treatment  that  I  have  just  detailed.     I)r,  Gowers  describes  his  nietln^d  as 

that  of  the  maximum-ilose  traitment.     He  iK^gins  with  dose^s  of  two  or 

three  drachms  of  bromide  of  potassium  every  second  or  thinl  morning,  and 

increases  the  dose  to  four  drachms  everj"  fourth  morning  and  six  drachms 

or  an  ounce  every  fifth  morning,  these  doses  being  given  atler  breakfast  in 

WL  tumblerful  of  w^ater,  for  they  may  cause  epigastric  jmin  and  vomiting 

if  they  are  not  well  diluted.     He  does  not  incj'ease  the  dose  beyond  that 

A^hieh  producHL^  tniusient  lethargy  and  mental  dulness.     The  susct^ptibility 

€>f  different  patients  to  these  doses  varies  exeeedingly,  some  being  unable 

t^o  bear  more  than  four  dmehnis,  wliilst  in  others,  as  I  have  myself  seen, 

one  ounce  will  produce  no  unpleasant   symptinu.      The  maximum  doae 

should  be  reached  in  two  or  thrm^  wtx^ks,  and  rej>catc<l  three  or  four  times, 

«dter  which  the   doses   should   be  gradually   induced,  so  that  the  whole 

csoarse  lasts  six  or  s^n-en  weeks,  when  the  patient  may  Ije  left  without  trciit- 

xnent  for  several  weeks,  or  even  Sin^eral  months,  ahliongh  I  have  not  seen 

^tJie  immunity  of  six  or  eight  months  tliat  Dr.  Gowers  claims, 

Belladunna  has  not  pmvfnl  of  much  use  to  me,  except  as  an  adju- 
'vant  in  the  manner  described.  The  dose  should  be  one  or  two  minims  of 
^he  fluid  extract  thrice  daily,  but  the  drug  should  b^  carefully  watched. 
IBorax,  ten,  twenty,  or  thirty  grains  tliree  times  a  day,  well  diluted,  is  in 
«ome  cases  of  as  much  efficacy  as  tlie  bromide  treatment,  althfHigh  it  is  not 
generally  so.  In  every  instance,  however,  in  wliich  the  bromides  fail  in 
t.heir  effect,  or  in  which  they  disagree*  with  the  patient,  the  Ijomx  treatment 
should  be  carefully  iricnl,  and  it  is  the  most  valuabh?  <if  all  the  adjuvants. 

I  have  never  been  able  to  satisfy  myself  that  other  drugs  than  these 
roenttoned  are  of  any  value  in  epilepsy. 
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Tetanus  (French^  T^tanos ;  Gorman^  Slarrkrampf)  may  he  definc<l  as 
a  disea^^  whieli  i^s  rharaf-kn^izeil  bv  tlie  gratlual  miset  of  tonir  spa^^m  of  the 
v^oiuntan'  muscles,  the  spasm  bt»ginning,  a.s  a  rule,  in  the  imis<'les  of  masti- 
<Z5atiun,  .spi^^ding  tlionoo  U}  the  trunk  antl  limbs,  and  being  snbjeet  to  irregu- 
larly i\?curnng  exatM^rljations  uf  short  duration.  No  definition,  boNvever, 
C5am  in  itself  be  entirely  sati&facton%  aud  a  detailed  deseription  of  svm|)toms 
is  h<*re,  a>$  elsewhere,  necessary  to  convey  a  proper  conception  of  tljc  clinical 
jpicturv. 

Tetanus  has  an  exceedingly  extensive  literature,  having  been  known 
^rom  tJie  earliest  times.     The  majority  of  writers  have  detilt  with  the  sub- 
ject in  general,  and,  with  the  extvption  of  tcfanns  neonatonmi,  liave  not 
Tftreatetl  of  its  special  relations  to  ehildi^n.    Chiklhotxl  inehiding,  as  it  does, 
^11  tlie  years  from  birth  to  puberty,  tetanus  has  a  full  claim  upon  our  atten- 
tion.    That  tetanus  oticurs  with  ronaiderable  frc(|iieney  among  children,  a 
fcrief  study  of  stalisti*^  will  readily  show.     In  die  valuable  collection  of 
<»ses  made  by  Laurie'  from  the  records  of  the  Glasgow  Infirmary,  fifty 
in  number,  nine  (x^curred  among  children.     Of  one  hundred  and  seventy- 
one  collected  by  him  from  various  other  sources,  thirty-five  occurred  among 
children.     Taking  these  cases  all  in  all,  the  relative  frequency  amounts 
to  nearly  twenty  per  cent.     Again,  in   the   *v)lleetion    made  by   Poland* 
of  oaiit^  occurring  at  Guy's  Hospital   from   1825  to   1857,  seventy-two 
in  number,  sixteen,  or  twenty-two  per  cent,  were  in  children.     In  the 
more  recent  collection  by  Taylor^  of  cases  oot^urriDg  at  Guy's  Haspital 
fnnn  the  middle  of  1800  to  the  end  of  1877,  fifty-one  in  number,  twelve, 
or  twenty-three  and  one- half  jM^r  amt^  were  in  children.     It  would  be  safe 
to  infer,  therefore,  that  the  average  percentage  is  about  twentj^-two.     The 
itistics  of  Wallace*   present   a   decidedly  smaller    proportion, — -that  is, 
'excluding  the  cases  of  tetanus  nefjnatorum.     He  rc|xu'ts,  in  all,  two  bun- 
ditKl  and  eighty  cases,  and  from  the  ages  of  one  to  fifteen  years  twenty-eight 

>  Glikigow  Medical  Journal,  1853-54,  i.  839. 
»Ihid.,  1R67,  ill.  L 

*  Guy's  Hospitfil  Heporto>  1676|  Serieft  IIL|  xxitL  889. 

*  L&noet,  August  12,  i8B2. 
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cases  occur.     The  sigmfiStfwse  of  ttiis  luw  percontag:^  is,  however,  im|iainii 

when  we  roflert  that  the  case^^  collectctl  wore  those  admitted  to  the  .M*^itil 
College  Hos4|jital  of  Calcutta  ami  included  both  natives  and  Eoropimiii 
Further,  the  statistics  of  Wallace  present  other  anomalies,  such  a*  an  •ex- 
cessive {mjpnrtifin  of  Eiiro|x^au  chil<lren  siiflTering  frora  tetanus  ne«>imtunio 
as  compared  with  the  natives,  and  we  are  led  to  the  ooneliidioi]  that  tk 
pcH?iiHur  social  conditions  ohtainin<i^  in  India  markedly  influcntv  huef|iit4l 
admissions.  In  the  PcnnHvlvania  Hospital  the  cx|Xiricn<v  ha.H  al^i  tiKti 
that  a  larj^c  pro]>ortion  of  the  cases  of  tetanus  has  been  in  iiersoa-*  muk 
fifteen  years  of  tifr(\  Dr,  Fi'ederick  A,  Packard  has  collated  fnmi  tljc 
hospital  retxjrd  and  placed  at  my  dit^posal  thirty-two  cases  ocxnirring  siurT 
1873,  Of  these,  nine,  or  almost  twenty-eipjht  per  cent,,  were  in  cbSdra 
under  fifteen  years  of  age.  This  dues  not  include  fVjur  ceases  in  chiHrwi, 
not  recorded,  but  of  which  Dr.  PackanI  luis  perscnial  knowledge.  To 
include  them  would,  of  course,  make  the  pro|>ortion  still  greater. 

Etiology*— Two  classes  of  causes  are  here  to  be  considered,  fredU- 
posing  and  exciting.  Among  the  predisposing  faetoi-s  are  Mge,mx,W!t, 
climate,  and  season. 

Under  five  years  of  age  tetanus — excluding,  of  oourse,  tetanon  ixoBi- 
tornm— is  excessively  rare.  Wallace  rf^coitls  five  cast«  (four  natives  i 
one  Enroi>ean)  from  one  to  five  years  of  age.  In  Pai*kard's  colleetiaiK 
instance  of  five  yeara  is  recorded.  Taking  Ijaurie's  collection,*  we  fiDdfinl 
one  of  live  and  a  fpiarter,  next  one  of  six,  and  tlicn  one  of  six  and  a  halt 
At  seven  yeai's  the  number  of  tuses  has  already  increased  to  two,  at  < 
to  four,  and  with  some  mmlifit^tions  the  frequencj'  of  tetanus  now  in 
as  we  approach  the  age  of  pul^rty,  so  that  at  fourteen  yi^rs  the  nufntef 
has  reaehetl  eight  and  at  fiftwo  ten.  We  find  also  that  at  fif\<^*n  the  ^jfsiM 
freqjuency  obtains  of  any  year  in  the  second  decade,  whi<4i,  as  Goww^  li0 
]K>inted  out,  is  the  period  during  which  the  greatest  perfH*ntng**  of  (lurt 
occurs.  Further^  the  cases  occurring  in  the  first  half  of  this  dc<"id<?oirt* 
number  those  occurring  in  the  second.  In  tine,  if  inferences  drawn  ft** 
hospital  statistics  be  allowed,  it  ^vould  appear  that  tetanus  is  rehtivdy 
fre<^|uent  as  we  approach  the  years  of  puberty, 

Hegaixling  the  relative  frequency  in  the  two  sexes,  we  find  that  Ottlei 
]ire<lominate,  though  the  differenee  is  less  marked  than  among  adults^  In 
Laurie's  and  Taylor's  cases  the  profwirtion  is  as  three  to  one.  while  ia 
Poland's  cases  it  is  less  than  this.  In  adults,  on  the  other  hand,  the  f^ 
}>onderance  of  males  is  fully  twice  this  amount,  Doubtleas  the  luereiMtl 
exposure  of  male  adults  to  injur)'  is  an  important  faKor  in  explaininsr  thb 
ditfcrence,  but  it  does  not  altogether  suffice,  as  the  statistics  fhil  tii  aL<*t 
that  decided  increase*  in  the  projKirtion  of  males  in  clublhood  a*  «» 
approach  the  period  of  puberty  which  we  should  otiicrwise  expert 

As   is   well   known,   n^rocs   and  dark-skinned   racscs   geoendlf  «* 
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espe<Mal]y  liable  to  U'taniis,  and,  thoiiorh  tin*  evideoee  as  regards  child reti  Is 
not  tiuch  as  to  mako  a  statistical  statement  possible,  it  points  io  the  sjime 
directioD.     Eejieeially  is  thia  true  of  t^t^nus  neonatorum. 

Ah  regards  elimatt%  there  ran  be  no  doubt  that  here,  as  in  the  rase  of 
adults,  it  atJts  as  a  |x»\verful  prtKlrs[>osing  eause.  Tetanus  is  iiir  more  fre- 
quent in  hot  countries,  as  is  shown,  for  instance,  by  the  enormous  number 
of  cases  reeonled  by  Wallace  (loe.  cits).  From  1869  to  1879,  a  space 
of  ten  yturs,  tltere  were  two  bnndred  and  eighty  tuscs  of  tetanus  in  the 
Calcutta  Hospitah  When  we  eompare  tijis  with  the  fact  that  in  the  Pcnn- 
svlvauia  Hospital  tliere  were  but  thirty-six  eases  in  seventeen  years,  the 
overwlielming  intluenee  of  elioiate  becomes  xqtv  apparent. 

The  seai^u  of  tlie  year  uImj  st?ems  to  phiy  a  j*art.     In  Poland's  east^ 
the  greatest  number  occurred  in  tlie  mouUi  of  June  and  the  Ifjast  numlwr 
in  February.     In  Tjiinrie's  (/ases,  on  tlie  other  liand,  the  greatest  number 
occurred  in  Oe^tob^r  and  the  least  in  August.     Stmngely  enough,  the  maxi- 
miim  number  of  Wallace's  cases  occurred  in  December,  the  minimum  in 
July,     These  cases  are  obviously  too  tew  upon  which  to  l>ase  a  generaliza- 
tion, but  the  probability  is  that  very  eliaugeable  sc^asons — stasons  aasociatecl 
with  extremes  of  ht^t  and  moisture — favor  the  development  of  tetanus. 
The  prevailing  impressirm  in  tliis  country,  that  summer  is  especially  the 
Scoiion  of  tetanus,  is  jostifietl  by  the  records  of  the  Pcnusyh^ania  Hospital, 
the   larger  number  of  cases  occurring  in  June  and  July.     In  tcnijx'rate 
oil  mates,  however,  season  does  not  seem  to  be  as  [>otent  a  factor  as  in 
hot  climates.     The  absolute  locality  makes  little  difference,  a^  the  disease  is 
met  with  ill  mountain,  valley,  and  plain,  inland  and  on  the  coast,  in  moist 
^.nd  in  dry  places. 

liastly,  the  previous  condition  of  health  of  the  patient  appears  to  exert 
x>o  influence. 

Among  the  exciting  ttiuses  of  tetanus  two  espec»ially  are  recognized, — 
trauma  and  cold.     Those  resulting  from  trauma  are  by  far  the  most  fre- 
quent and  most  dangerous.     The  injuries  may  be  of  tlie  most  diverse  char- 
«lcliT,  though  they  all  agrt?e  in  almost  always — if,  indeed,  not  invariably — 
i  nvolving  a  lesion  of  the  external   integument.     Bruises,  burns,  cmshcs, 
^^ut^*,  tears,  bites,  and  c^]>ecially  puncturfnl  wounds  are  among  the  tmumata 
:ffunnd.     As  regards  children,  there  is  nothing  that  distinguishes  the  wounds 
:Ax>m  those  occurring  in  the  adult.     We  find,  however,  that  in  the  child 
%he  pirts  most  fivquently  injure*!  are  the  foot  and  leg,  while  in  the  adult 
^ley  are  the  fingers  and  iiantl,     Intleed,  the  proportion  of  injuries  of  tlie 
txand  and  fingers  is  very  small  in  children.     Doubtless  the  fact  that  the 
:fcet  of  childivn  of  the  class  who  apply  to  the  hos[>itals  for  reti**f  are  fre- 
^juently  altogether  unpr«jtecte<l,  and  also  the  fact  that  in  the  adult  the  risk 
of  injur}*  to  the  hands  through  manual  labor  is  much  increased,  largely  ex- 
plain this  difference.     Further,  it  is  interesting  to  note  that  in  the  tetanus 
of  children  wounds  of  the  head  are  rarely  the  exciting  causes,  while  in 
adultsi  thev  are  far  from  unconcmaou. 
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The  woiinJ  may  possess  almost  aoy  clmract<?r.  It  may  vary  froi 
iiisigiufitiint  bruise  t*7  a  frightful  laceration,  and  may  reeult  from  the  niu6t  _ 
diverse  accidents.  Id  looking  over  the  various  collections  of  cases,  however,  f 
we  goon  n?cosriiize  that  puncture*!  wounds  and  wounds  involving  violent 
disruption  or  dls8oluti<in  of  tissue  ai^  by  far  the  mcjst  frequent.  Cuts 
and  inciscil  wounds  gcncmlly  are  very  rarely  the  exciting  censes  of  tetanus. 
For  instance,  among  all  the  cases  under  fifteen  ycaire  reported  by  Laurie, 
Puhind,  and  Taylor,  wt?  tind  cuts  recorded  l>nt  three  timt*s,  while  punctured 
woundsj  lacerations,  and  burns  (xxiirred  some  fifty  times. 

Further,  it  does  not  depend  n{>on  the  kind  of  tisgue  that  is  \voiinded. 
The  idea  thsit  won  nils  t)f  tendons  are  most  fri^juently  relatcnl  to  tetanus  falla  M 
to  the  ground  wlico  we  reflect  tlmt  the  [larts  most  fre<|neutly  exixisetl  to  in-  ■ 
jur>"y  the  hands  and  feet,  are  necessarily  largely  temlinous  in  their  make-up, 
and  also  that  wounds  of  the  trunk,  such  as  bimis  and  scalds,  not  involving 
tendons,  are  disproportionately  tmpient.  The  same  i^easoning  applies  to 
the  iuvolvemeot  of  nerves. 

The  wound  itself  may  be  in  almost  any  cfindition.  It  may,  on  the 
one  hand,  present  a  healtliy  api>eai*anee  and  be  actively  engaged  in  the 
process  of  liealing  or  may  even  be  completely  healed  ;  or,  on  the  other 
handy  it  may  be  suppnmting,  foul,  and  even  gangrenous,  Accopding  to 
Thamhayn,  tlie  wound  at  tlie  time  of  the  appeamnce  of  sympt^jras  is  most 
livt^ueutly  in  the  sta;j;c  of  ci(*atrization.  It  is  ratlier  the  e?cception,  he  states^ 
to  find  tlie  wound  badly  oonstitutied.  Watson,  on  the  otlier  hand,  makes 
the  significant  observation  that  tetanus  is  moiv  a{>t  to  occur  witit  dirtv 
wounds  and  in  al)s<*cs8es  with  suppressed  suppuration  than  after  frc^h  and 
clean  injuries. 

Among  the  exciting  caust»s — doubtful  in  value,  perhaj^s,  but  mentioned 
by  various  writers — are  alcoholic  intoxicativm,  over-ex i><jsn re  to  the  sun* 
violent  emotion,  inflamnuititju  of  serous  membmnes,  arid,  lastlv,  worms^ 
How  it  is  possible  that  these  various  caust^s  may  l^et^ome  active  factors  lu 
the  pnnlutiion  of  tetanus  will  l>o  distiussed  under  the  head  of  pathologv* 

Symptomatologry*— As  in  other  diseai*es,  there  is  in  tetanus  a  period 
of  quiescencie  intex'vening  between  the  expoeure  to  the  exciting  cause  and 
the  ap|K'arance  of  sym}>tonis*  In  the  vast  majority  of  c^*^i*s  Ft  lasts  several 
days  or  even  wei*ks,  and  suggests  very  strotigly  a  [x»ritRl  of  incubation.  A 
few  cases,  like  that  of  Robison  cited  by  Gowers,  present  an  almost  incredi- 
bly short  period,  the  symptoms  coming  on  after  the  lapse  of  a  few  minutes. 
\\  ticther  in  these  cases  earlier  tacti*rs  had  been  at  work,  so  as  to  make  this 
tetiinie  explosion  possible,  cannot  l>e  determine*!.  In  view,  however,  of  the 
recent  remarkable  advances  in  tlie  pathology  of  tetantis,  a  suspicion  to  that 
effect  is  strongly  justified.  We  all  know  how  careless  and  unobservant  the 
average  man,  es}>ecially  the  hospital  jjatient,  is  with  regai*d  to  events  bearing 
immwliately  ujK^n  his  disease,  and  how  rciidily  minute  and  insignific:^nt 
traumata  are  forgotten.  At  any  rate,  the  fact  remains  that  tetanus  makes  its 
appeai*ance  in  the  average  case  from  four  or  five  days  to  two  weeks  after 
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noeption  of  an  injiirv,  ami  this  tirae  does  not  vary  far  eliildren.     In 
striking  au  avt*rage  of  tlie  time  in  Laurie's  isases,  both  for  agt\s  under  and 
ages  above  fifteen,  we  find  it  to  be  about  eight  days  for  the  forraer  and  nine 
for  tlie  latter.     The  diffeiT'iiee  of  one  day  is  eertainly  without  sijc^nifieatici'e. 
We  find,  however,  Hlightty  lens  variation  in  the  former,,  tlie  shorteijt  time 
being  two  days  and  the  longest  eight,  while  for  adultj?  the  shortest  wa** 
one  ai>d  the  longest  sixteen*     This  is  alsf*  probably  without  special  signifi- 
cance.    Oeciasiijnally  exoessively  long  periods  art*   rejxjrtetl, — j>erioJs   ex- 
fending  over  several  months,^ — lint  the  probability  is  that  in   these  eases 
t^etanus  does  not  arise  trom  the  original  tranma,  but  from  some  seeondar^^ 
ooni plication,  siieh  as  Iwd-sore,  or  from  exposure  to  cold, 

Pi\v*edin^  the  tvuset  of  the  niu^inilar  spa^m,  the  patient  is  apt  to  be 

xntieb  depi'essed.     He  is  restless  aiid  ill  at  viv^v,  anxious  and  fearful.     He 

loees  his  apjjctite,  feels  ehilly  and  thirsty,  and  at  tinies  fever  is  present.      He 

wa&y  remain  in  this  eonditiun  several  huui*s  or  even  seveml  days.     Finally 

^  feeling  of  stifTness  is  noticed  in  the  jaws  and  in  tlie  Imek  of  the  neek* 

3*ains  variable  in  clraraeter  aeeompauy  this  sense  of  stitFuess,  and  are  also 

B*eferred  to  various  other  portions  of  the  body.     The  must'les  of  mastication 

^n<l  of  the  bat*k  of  the  neck  aix*  the  ont^  in  which  these  sensations,  as  wvll  as 

aietiial  spasra^fii^t  make  their  appi^rauee,  though  this  rule  is  not  invariable* 

Oeea^ionally  the  muselm  of  deglutition  are  first  involvetb  and  the  patient 

jlotic?es  an  uuetmifortuble  sensation  in  swallowing  or  pi*rhaps  a  difliculty  in 

accomplishing  the  act.     Less  fi'equently  the  sterno- mastoids  are  the  tirst, 

or  among  the  first,  to  be  involved,  and  may  even  present  the  condition  oi' 

unilateral  spasm.     More  rarely  stilly  truncal  muscles,  or  the  nuiseles  nf  the 

<*xtreinities  or  of  the  part  whieh  is  the  seat  of  the  trauma,  are  the  earliest  tu 

exhibit  symptoms.    The  (mins  vary  gn^atly.    There  may,  indeeil,  be  nuthing 

more  than  a  vague,  unatT'Ustomed  sense  of  disenmfbrt.     On  the  other  hand, 

they  may  be  very  intense,  and  may  rapidly  increase  as  the  disease  advances 

Frequently  they  are  referred  to  the  head  and  temples^  the  back  of  the  neck, 

and  the  jaws. 

Gradually  markcnl  spasm  of  the  muscles  of  mastication  makes  its  ap- 
pearance. Tlie  patient  now  notices  a  distinct  difficulty  in  separating  the 
jaws.  This  betH>raes  more  and  moa-  niarknl  until  the  jaws  bef;<3me  fixed 
in  position,  and  the  eonditiftn  known  as  trismus,  or  **  locked-jaw,*'  is  estab- 
lislied,  Tlie  masseters  and  temporals  become  excessively  rigid^  and  from 
these  mns(*les  the  rigidity  sprea<ls  successively  to  the  nniseles  of  the  Ijaek 
of  tlie  neck,  the  trunk,  aud  the  extremities.  As  the  intensity  of  the 
s|iasm  iuci^vses,  tlie  muscles  become  ban!  and  boaixl-like  to  the  feel.  This 
is  es|>eeially  true  of  the  aUbauen.  {Generally  the  s{msm  is  aeitmipanied  by 
severe  pain,  Tlie  patii^ut  now  a.ssuiut"s  a  striking  and  peculiar  position. 
It  is  ane  of  extreme  extension.  The  head  and  tnink  are  Wot  forcibly 
ba<*kward,  pr^KJucing  the  cunditicKj  known  as  opisthotonus.  The  expression 
of  die  faee  is  also  ixvinarkalvle  and  ebai-aeteristic,  and  when  once  seen  is 
rai-ely  forgotten.     A  i^epnlsive  grin,  the  "psue  sardonicus/'  distorts  the 


1118 


TETANUS. 


ieatiUi'H.  The  lijis  are  slightly  partotl,  the  iip})er  lip  Imng  pressed  again 
the  teetli  aiul  the  lower  slightly  everted,  while  the  angles  of  the  moulh  are 
forcibly  extended  and  depressed.  At  the  smiie  tinie  the  brow  is  raised  and 
eorruguted,  and  the  eyi'd  are  tixed  and  seemingly  sunken  in  their  s^X'keta 
The  expression  as  a  whole  is  that  of  a  hideous  grimaeu,  hurrible  to  look 
upon,  and  suggestive  of  the  most  Intense  suffering. 

The  o|Hsthot<>nus  and  tlie  risiis  sardonicus  ai'e  of  et^urse  assumc^l  invol- 
untarily, and  aj*e  merely  the  iT-sult  ol*  the  overac^tiou  of  the  dominant  mus- 
cular groujjs.  However,  in  exeeptioual  coses  sj)eeial  niuseidar  grou|ii^  are 
alone  or  exe^essively  involveil,  so  that  the  average  position  is  departed  from. 
Thus,  at  times,  instead  of  the  head  and  trunk  Ueiug  beut  bac»kwai*d,  the  Ixxly 
is  simply  rigid  and  drait/ld,  the  eoodition  being  then  ternie<l  orthotonus. 
More  rai^Iy,  it  is  said,  the  body  is  bent  forwartl,  produeing  en]pro6thotouus, 
or  to  one  side,  produeing  pleurothotonus.  It  has  never  been  the  fortune  of 
the  writer  to  obst*rve  eitlier  of  tlie  last-men tinne<l  positions.  Gross  irregu- 
larities iu  the  order  and  degree  of  mas<'ular  involvement,  however,  tloubt- 
less  oeinu',  an<l  we  should  remember  that  great  extrerne,s  may  be  met  with. 
It  is  state<l,  for  instanee,  that  the  niasseters  and  temixuids  may  be  so  little 
involved  that  the  depi*t*ssor  muscles  of  tlie  jaw  may  detennine  the  mouth 
being  held  wide  o(k*u  instead  of  rigidly  elosetl  (Tiiamhayn,  Gowen?) ;  but 
oertainly  iliis  condition  must  be  excessively  rare.  Lastly,  the  symptoms 
may  be  imi>erfeetly  develo|)Gd,  the  spasm  beginning  in  the  regular  oixler, 
but  ceasing  after  a  time  to  spread,  or  spreading  with  exti*eme  slowness. 

A  special  form  of  tetanus,  which  should  l)e  nienti(»netl,  is  the  cx.*phalic 
tetanus  of  Hose*  Its  chief  jK^coliarity  is  that,  assot^ated  with  sjxisni  of  the 
muscles  of  deglutition  and  of  the  muscles  of  the  jaws,  there  is  a  coniplet4? 
paralysis  of  the  facial  nerve  on  one  side.  In  these  t^ses  the  wound  is  found 
upon  the  iaee  or  head.  In  eight  i-ases  collivte<J  by  Bernhaixlt^  the  woinid 
was  iu  the  immeiliate  neigh!x>rhood  of  the  orbit  in  six  cases,  upon  the  eye 
in  one  case,  and  upon  the  temple  in  another.  The  jiaralysis  of  the  fai-ial 
nerve  is  always  ujion  the  side  of  the  wound.  TIjc  cause  of  this  paralysis 
is  not  known,  but  it  is  prolmbly  reflex  in  origin.  No  lesion  of  the  nQwe 
has  been  found.  In  an  autopsy  by  Laniiois^  the  nerve  was  carefidly  dis- 
sected out,  but  iailed  to  reveal  any  change  to  either  the  naked  eye  or  the 
microscope.  Betz^  collected,  including  the  ceases  of  Bernhartlt,  sixteen  eases. 
These  wem  distributed  as  follows.  Nine  were  adult  males,  two  middlcnaged 
women,  one  a  girl  of  eighteen,  and  another  a  boy  of  ten.  In  three  the  ages 
were  not  statwL  Twelve  of  the  entire  nuud^er  proved  fatal,  among  them 
being  the  boy.  It  should  Ije  stated  that  the  dysphagia  is  generally  verj* 
markc<U  and  that  this  form  of  tetauus  has  in  eousetjueuee  also  been  termed 
by  d  ro|  >1 1  u  b  i  e  t eta  u  u  s. 

The  condition  of  tonic  spasm  having  been  establishe<l  in  a  given  case, 

'  Zeitscbriil  f.  Klin.  Med,,  Berlin,  1888-84,  vtL  410-424. 

»  Lyon  Mi>d..  1880,  Ixil  380. 

»  jklemombilivn,  Heilbr,  188*>,  N.  F,,  \.  7. 
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a  new  feature,  an  irrej^itlarly-iTcurrinp;  paroxysm  of  cxaocrbation,  iiuikea 
its  up[>esi ranee.     The  eonti-aetion  of  the  nuisi/les  is  smkleiily  iutensifietl,  and 
tlie  yjiisthotonus  and  risns  garcloiiieus  bwome  iitveiituatKL     The  paroxybiu 
may  lie  v^ry  slight,  eausing  but  little  change  in  the  patient's  |KJsit!un  and 
ap|K*amnee,  or  it  may  Iw  sc:»  violent  as  to  raise  the  ]mtient  froni  the  hod  hy 
the    intensity  of  the  o]>isthotonn8  prrKluciyi.      At  times,  indci*d,  the  k^ 
become  m  rigid  a8  though  all  their  joints  were  aukylosed,  and  ns  ihougli 
tlipy  were  of  one  pieee  with  tlie  tnink.     The  arms  may  also  Ije  involvEfl, 
0!S|>t*cially  the  npper  ariri,  but  to  a  lejss  extent  tlum  the  legs.     The  ft>rearnis 
ja^iul  hands  are  aflected,  if  at  all,  but  slightly.      Oeeasionally  the  parox- 
ysm, instead  of  l^eing  evenly  diffuse*!  over  the  niusek'S,  is  rone -i'lit rated  or 
^?«pc*ciaHy  marketl   in  certain  groups.      Again,  instead  of  being  a  wave 
of  intense  tonic  contraction,  it  may  at  times  be  somewhat  convulsive  or 
«doDic  in  character. 

In  dumtion  tlie  paroxysm  varies  from  a  few  tk-"*:^onds  to  a  fraction  of  a 
Till  mite, — rarely  longer.  Oetti^iionally,  however,  the  atttR'ks  rcH'ur  so  fre- 
cqiiently  that  a  number  of  them  may  Ije  mcrgeil  together  and  the  apjmrcnt 
dliiration  much  inerea.'^KHl.  If  tlte  seizure  be  severe,  the  thorax  and  ilia- 
yhragm  may  Ijeeome  absolutely  fixeil,  and  eom|>k*te  arrest  of  resjii ration 
■nay  ensue.  The  face  grows  livid  and  purple,  and  the  [jaticnt  may,  indeed, 
<Jie  during  the  paroxysm. 

During  the  attxiek  tlie  pain  in  the  muscles  is  much  increased,  while  pain 
often  agonizing  in  character  makes  its  appearance  in  the  alxlomen  and  liack. 
^Vt  times  it  si:H*ms  toensscnl  in  the  e|iigasti'ium,  or  is  esjxvially  intense  between 
^he  slioulder-liladci?,  nidiatiug  thence  about  the  trunk  or  even  the  limbs.  It 
is  stalibing,  darting,  or  shooting  in  character,  or  it  may  be  n^plaeed  by  an 
insuifcrable  sinise  of  constriction,     It  may,  indent! ,  l>e  so  si'vere  tiiat  at  the 

Son-CH>miug  of  a  ]>aroxysm  the  patient  cries  out  aloud,  and  continues  to  do 
«o  as  l>est  he  may  until  the  fixation  of  the  nmsc^les  of  re^^piration  mukt^ 
acreaming  impossible. 
The  seizures  ivcnv  witli  varying  frequeney.  They  may  be  few  and  far 
bctwet^n,  or  even,  in  rare  and  very  niiki  castas,  entirely  absent.  t)n  tlie 
other  hand,  they  may  be  so  frequent  that  tlie  patient  is  for  houi-s  in  an 
almost  continuous  paroxysm.  Slight  e^auses,  sut4i  as  haudliug  thc^  |>aticut, 
a  draught  of  air,  and  csjjix'ially  efforts  at  voluntary  movenicnt,  such  as 
attempting  to  rise  up  in  bed,  or  even  the  act  of  swallowing,  may  suffice  to 
provoke  them.  The  reflex  excitability,  Inith  sup:'rficial  and  deep,  is  enor- 
mously increased.  Of  course  this  is  also  the  case  during  the  intervals, 
^  though  to  a  less  extent. 
^H  As  may  b*e  inferred  from  what  has  been  thus  far  state<l,  deglutition  and 

^"  breathing  are  much  interfertHl  with,  and  sometimes  this  interference  is 
exceedingly  grave.  It  may  be  impossible,  for  instance,  to  administer  food. 
Every  attempt  may  provoke  a  paroxysm,  aecf)mpanied  by  regurgitation 
and  by  strangling.  The  breathing  may  \w  ex(Te<liugly  shallow  and  rapid, 
and  may  during  a  sciisure  cease  altogether.     At  other  timers  it  is  interrupted 
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by  hoarse  souikU,  ilie  i-t^sult  nf  infffec-tual  att*»mj>ts  at  speaking.  In  mild 
cases,  OD  the  (»ther  liaiul^  tlie  breathiiijj;  may  during  the  intervals  be  almost 
Dormal  in  depth  and  fretjuency.  The  pulse,  as  a  rule,  is  sjnall  and  i-apiJ, 
especially  during  the  paroxysm. 

The  excretory  liuictitju  of  the  skin  id  niueh  inci'eased,  sweating,  esp^ 
eially  during  and  after  the  paroxysm,  being  exeessive.  The  temjiemture  i 
very  variable ;  at  times  there  is  no  noticeable  departure  from  tlie  normal, 
but  not  iufrequeutly  there  is  a  rise  to  from  101°  to  K)2°  F.  or  more.  This 
rise  is  geDenilly  raaiutaiued  throughaut,  with  or  without  remissions.  8i>me- 
times  tliere  is  aii  esjjeeial  rise  just  prece*ling  tlie  termination  in  tatal  eaiKv\ 
and  this  rise  nuiy  be  extraordinary.  Tem])onitures  i\(  108^,  llO'^  F.,  and 
eveJi  liifilier,  liave  been  ree<jitk»d,  ai^l  the  ris<'  has  cMHitiuued  jujst  mortem. 
The  fever  in  tetanus  is  altogether  independent  of  iseptic,  intlammatory^  or 
other  eompliratioiis.  It  ap[>ears  to  be  purely  nervous  in  origin,  and  prob- 
ably arista  fjxjni  a  ra|)id  and  progreasive  paralysis  of  the  heat-t-entres.  It 
is  not  improbable  that  in  the  cases  of  extremely  high  temiierature  tbei'e  ia. 
really  an  iutrinsii-  h  vat -stroke. 

The  urine  is  diminished  in  *|uauttty  and  higlj-eolored.  Mieturltion  is 
frequently  aceomplished  with  ditliculty,  and  oeeas  ion  ally  the  csathcter  alone 
is  efficaeious.  The  bowels  are,  as  a  rule,  obstinately  uoustipated.  In  the 
first  place,  the  (latieot  takes  very  little  t^K)d,  and,  swondly,  the  actof  deieca- 
tion  is  rendered  diffienlt  by  the  partit-ijiation  of  tlie  external  sphineter  in 
the  general  spas-m.  The  museular  aiat  of  the  bowel  as  well  as  tliat  of  tlie 
bladder  is  not  involved,  the  spasm  appearing  to  affect  the  voluntaiy  mnsclt^ 
only. 

The  appetite  is  generally  lost,  tliongh  this  loss  may  be  in  part  only 
apparent,  as  tlie  patient,  knowing  tlie  i»aiu  and  coni^xpienees  of  efforts  at 
swallowing,  may  refuse  fot>d  on  this  aeeouut.  Thirst,  on  the  other  hand,  is 
oecasioually  inti'nse,  brought  about,  no  doubt,  by  the  excessive  sweating. 
The  tongire,  when  it  eau  be  seen,  is  generally  fotiud  e*>ated. 

The  mental  faetdties  aix?  uudisturbcxl,  the  miud  being  elear  tbnjughout. 
Deliriuni  or  eon  fusion  is  not  present,  unless  it  be  j>crhaps  in  eas*^  wheii> 
uareoties  have  been  freely  uscm:1  or  tcr wards  the  termination  of  fatal  ea^>s 
when  exhaustion  has  supervened.  Sleeplessness  and  restlessness  ane  con- 
stant factoid.     Spontaneous  sk*ep  is  iuirequent  and  of  short  duration. 

In  lethal  eases  the  symptoms  jiersist  uutil  the  [rntient  dicsof  exhaustioo. 
This  may  o<.'eur  gradually,  or  quite  suddenly  after  a  severe  and  prtdonged 
paroxysm,  when  heart-lailure  api»ears  to  be  the  immediate  ciiuse.  At  other 
times  eyauosis,  iiiduet^l  either  by  si>asra  of  the  glottis  or  by  the  general  fixa- 
tion of  tlie  respiratory  mnsi'les,  is  the  mc»st  promiuent  faetor.  InteiTurrent 
troubles,  eonueeted  witli  or  indt^pt^ndt-nt  <jf  the  wound,  Ix^-sores  in  late  t!ases, 
etc,,  may  also  play  a  part  in  bringing  al.K>ut  or  hastening  the  fatal  result. 

In  eases  that  reeover,  the  paroxysms  gradually  become  less  frequent,  Ichs 
hitense,  aud  of  shoi*ter  d  unit  ion.  Little  by  little,  general  muscular  resolu- 
tion sets  iij ;  btit  the  disappearance  of  the  spasm  does  not  occur  in  all  the 
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bIos  at  thv  same  tinic%  nor  even  f^ymnietri(*ally.  Simhi  there  is  an  iii- 
d  al>ility  to  take  IhikI,  and  then  i'ullowg  a  gradual  return  of  streDgtli. 
Gradually  the  spasm  b€<H>mes  less  and  less  marked,  and  linally  disapfjeans 
entirely,  or  a  slitrht  stiff  nes*,^  may  persist  in  tlie  muscles  for  some  time  and 
Kimy  even  be  uotiwable  in  the  ^ait. 

Tetanus  XEONATORrM. — Tliere  ean  lie  no  hmger  any  doubt  that  the 
tetanus  of  new-l>oru  ehildren  in  identical  with  that  of  adnltv*?.     The  experi- 
wnents  of  Ikuimer  and  of  Peiper  (st^  section  on  Pathohj^^y)  are  etmclusive. 
^lowever,  a  lirief  8|KK^ial  nit  nt ion  of  tfie  sn!>J€^*t  is  \varranti*cK     Like  or- 
<liuar3'  tetanus,  it  lias  an  exoeecJiriii^Iy  wide  geogniphieal  distribution.     It 
is  known  not  only  in  India,  the  We*st  Indie?i,  and  the  Suutheru  States  of 
-America,  but  also  in  the  mountains  of  Switzerland^  the  lii;^Idauds  of  Scot- 
laud,  and  the  Arctic  eold  of  Itjcland  ;  but,  in  whatever  situation  it  be  found, 
it  is  inH.st  fn^juently  a-^soeiatcxl  with  filth  and  ii^norauce.     Aniun^^  the  most 
<?om[iion  etiological  factors  are  irritatiuu  and  iutlammation  of  the  umliilical 
^^inl,  injuries  to  the  head  or  other  portions  of  the  body  during  birth,  cir- 
cumcision, a)!d,  and  dampness.     Whether  any  value  whatever  should  be 
atta<.'lRHl  to  the  assertion  made  Ijy  Sims  and  his  ti*lIowers  as  to  displacomeut 
<ff  the  occipital  bone,  is  exec<:'dingly  doubtful.     lu  the  first  place,  as  admitted 
by  Sims,  the  conditi(>n  is  not  unitbrra,  tlie  Iwne  being  sometimes  displaced 
inw^ardly  and  sonietimes  outwaixlly  ;  further,  it  is  excecdiugly  diflicidt,  in 
the  light  cast  lately  ujhiu  the  (>atholngy  <jf  the  disease,  to  inmgiiie  how  treat- 
ment by  cliange  of  position  alone  could  affi^t  the  progress*  of  the  disease; 
and,  lastly,  it  is  very  evident  that  some  at  least  of  the  cases  eitctl  were  not 
eases  of  tetanus  necmatoruni  at  all,  but  of  some  nther  affct  tion. 

Tetanus  neonatorum  comes  on  generally  from  the  lourtli  to  the  eighth 
day,  oct^sioually,  however,  utvt  until  some  days  later.  Niemcyer  makes  the 
significant  ol>servation  that  it  never  oc<:urs  exeej)t  lK?twecii  the  first  and  the 
fifth  day  after  the  fall  of  the  navel-string.  The  child  at  first  is  restless, 
cries  out  during  its  sleep,  and  looks  much  distressed.  It  soon  refuses  to 
take  or  l>eeomes  ineaiuil>lc  of  taking  tljc  breast.  Tlic  nipple,  if  scizcnl,  can- 
not be  retained,  and  llie  milk  is  regurgitated,  tliere  being  markcnl  diflieulty 
in  swallowing.  Ou  attempting  to  inst^rt  the  finger  into  the  mouth  of  the 
patient,  we  find  that  the  jaws,  though  not  absolutely  closin},  are  more  or 
h-^  fixed.  The  fat*e,  also,  is  now  swn  to  be  luvtdved.  Tlic  mouth  is 
puckcrtKi,  the  lips  being  slightly  dcpi^ssed.  The  eyes  arc  closed,  appar- 
ently tlirough  sptsm  of  tlie  orbicularis,  while  the  t\*rehead  is  thrown  into 
wrinkles.  Tlie  couoteuauce  as  a  whole  looks  drawn  ;  it  is  pale  or  even 
bluish  in  c(»lor.  In  many  eases  the  trismus  pixnlominates  very  largely  over 
tlie  other  symptoms,  ai]d  sometimes  the  spasm  fails  to  spread  to  the  truuk 
and  limbs.  However,  I  be  geuem!  invHlvcmeut  may  U'  excessive,  and  the 
limbs  may  l*e  more  rigid  tlian  in  ordinary  tetanus.  The  reflex  excitability 
is  h ci g h ten t^l ,  h a n d  1 1 1 1  n  a o d  a 1 1 em j  »t  s  a t  fi -et  1  i  n g  pro vo k i ng  paroxy s n is.  T I le 
paroxysms  are  geuemlly  s<!vei'e,  thuugli  the  spasm  rluring  the  intervals  is,  as 
a  rule,  less  intense  than  in  other  eases.     Breathing  is  much  imped**-"   *' 
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child  sometimes  dying  of  suffocation.  Death  supervenes,  usually  from  i 
hiius^tion,  iu  ivtrnx  a  few  hours  tn  two  or  three  days.  The  mortality  id  very 
great,  WaUaee  reports  tliirty-four  cases  with  twe)ity-nine  deathj^,  but  even 
this  showing  must  be  reganlttl  as  mther  favomble.  It  should  be  stated 
that  in  many  cases  the  bowels  are  eonstipated  tliroughout.  Tliere  is  also 
now  and  iheu  fever. 

Pathology. — Until  within  recent  years  vague  and  al^struse  theories  were 
the  only  ones  advaneed.  The  absence  of  constant  findings  post  mi>rteoi,  the 
variable  eouditiun  or  even  the  cut  ire  al:»senee  of  the  wound,  :is  well  as  the 
iueonstauey  of  tlie  other  etrologieid  factors^  rendered  an  explaualion  exceed* 
ingly  difficult,  Heretofom  the  tlietiry  of  the  exclusively  nervous  origin  of 
tetanus  lias  Imhid  uiaiuraiuedj  aud  at  pies*mt  even  is  held  by  Gowers.  Too 
mueh,  liowever,  i^  lell  nuex plained,  mid,  indeed,  the  view  of  the  exclu- 
sively nervous  origin  constitutes  a  mere  begging  of  the  question.  It  is 
suppostxl,  for  instauce,  that  the  nerve-cells  are  in  such  a  e<.»ndition  that 
under  slight  i>eripheral  irritiition  they  exjwnd  tiieir  nerve-foroe  with  exces- 
sive rapidity,— explosively,  as  it  w^^re ;  or,  as  Gowers  puts  it,  ihei'e  is  **a 
diminishwl  resistance  to  tlie  evolutiim  of  nerve-force  by  the  cells.*'  This 
certainly  is  not  an  answer  to  the  question,  but  merely  a  restatemeut  of  the 
problem.  The  diiheulty  still  remains  as  to  bow  this  condition  of  the  motor 
ap|>aratus  is  brought  about. 

Of  late  years  most  intei*f*sting  discoveries  liave  l>een  made,  the  starting- 
point  of  wliieh  was  an  oiiservatiun  by  Xieolaier'  that  the  insertion  of  small 
partt^'les  of  earth  hiiuath  the  skin  oi*  mice,  guinea-pigs,  aud  rabbits  pro- 
duecd  symptoms  in  every  way  auiilogt*us  to  those  of  tetanus.  Fni*thcr,  pus 
o!jtaine«l  (mm  the  wounds  thus  prcxdueed  was  irequeutly  capable  of  com- 
munii-ating  the  disease  by  iutKnilation  to  other  animals.  In  addition,  micro- 
joiiieul  exainiuatjou  revealcnl  the  presence  of  bacilli,  and  one  of  the  forms 
"ippearetl  tu  be  sj>eeifix%  though  it  was  not  isolattxl.  Cultures  of  these  l>acilli, 
ihtKigh  impure,  likewise  proved  ca[)ablc  of  producing  the  disease  in  animals 
inoculated  with  them. 

Kosenliaeb*  confirmed  the  existence  of  the  baeillus  of  Xic*»laier  in  the 
pus  ol)luin(^l  fr(*m  the  wound  nf  a  uise  of  tetanus,  as  did  also  Bonome^^ 
The  latter  obtained  the  bacillns  from  the  decubitus  of  a  patient  who  died  of 
tetanus  following  a  fracture  of  the  vertebrae.  Innruhitiou  of  animals  with 
partiek^  taken  fmm  the  region  of  tlie  s<)re  resulttii  in  tetanus.  Injection 
into  the  veins  resulted  negatively,  Brieger*  made  cultures  of  the  bactllt, 
and  ftijtaiuetl  a  number  of  poisonous  ptomaines,  which  by  intx'ulntion  pro- 
vokeil  the  same  symptoms  in  animals  as  had  follnweil  the  ex|}eriments  of 
Xicolaier.  He  named  the  priueipal  ptomaine  tetaniij.  The  othei-s  allied  itl 
chamcter  he  named  tetanotoxin,  spasmotoxin,  and  spasmodin*     Further,  h& 


1  Deut^htJ  M«d.  W^xihenschrift,  1884,  No.  52. 

«  Archlv  t  Klin.  Chinirg,,  Berlin,  1886-87,  xxxiv,  30<>-3l7. 

'  Giorn.  d\  r.  Atcnd.  di  Med.  di  TnriiKS  1S86,  Ser.  III.^  xxxlw  750- 

*  DeutsL'he  Hed.  Wochensihr.,  1887,  liii. 
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» wicceeded  in  isolatiiitr  totuiihi  from  tlio  anipiitatctl  iorGtirni  of  a  imse  of 
tetanus.  Carle  arid  llattone,  citwl  by  Bricgtn*,  hud  also  iiijetlcd  the  coti- 
teDt8  of  ap  acne  pustule  fauud  upon  a  iimii  dead  two  liours  of  tetanus  into 
tJie  sheatlis  of  the  seiutie  nerves  of  mbbits,  iind  i?iuvwded  in  the  majority  of 
casL'8  in  provoking  iatiil  tetanus.  From  thc!se  rulibits  the  diseuhe  was  aiiuin 
cooimtmieablc  to  ot tiers.  Ferrari  suee^'cdtHi  in  pmdueing  tetanm  in  animals 
by  imx'ulating  them  with  KlootI  and  eerebro-tipina]  fluid  of  a  woman  wljo 
ilied  of  tetanus  following  ovariotomy,  Vanni  and  (iiarr6  also  snreecxk'd 
by  using  bkxKl  uf  tetanus  alone. 

Further,  the  ibllowing  interesting  contributions  to  the  Bubject  have  Ix^en 
made  by  Bi»umer,'  He  relates  the  aise  of  a  patient  in  wlioni  a  splinter 
reeeived  under  the  iiuger-nail  while  playing  tenpin.s  hatl  ranst^l  talal 
t€taans,  Paitieles  of  this  s^plinter  inserted  subcutaneoualy  in  animak  like- 
wise resultcil  in  fatal  tetanus.  He  also  relat<s  a  similar  case  of  a  Ix^y  who 
ae<iuired  tetanus  as  a  result  of  a  puneturetJ  wonnd  of  the  sole  of  the  foot. 
In  this  instanee  small  particles  of  stone  eolleetLxl  from  tlie  place  where 
the  boy  had  last  Ixn^n  playing  produeed  tetanus  in  animals  on  in«xiilati(m. 
Beumer  further  experimentally  provf^l  the  existence  of  the  tetanus-baeilhm 
in  soil  obtaineil  from  various  depths,  espeeially  the  n|)per  layers^  as  well 
ad  in  materials  irom  various  sourt^es, — the  sea-sliore,  the  field,  the  garden, 
and  even  the  dust  of  rooms.  He  also  pnxlueod  tetanus  in  animals  by 
iuoeulattng  theru  with  fragjuents  removetl  from  the  navel  of  a  child  ilead 
of  tetanus  neonatorum.  Pejjxr*  obtained  similar  results  by  inueuhiting 
animals  with  fragments  of  skin  from  cases  uf  tetanus  neonaturuni. 

Among  thos<'  who  have  made  successful  inoculations  from  man  to  ani- 
mals and  from  animals  to  animals  sliould  be  mentionetl  HiK^hsinger;^  Mori- 
sani,*  Eiselberg,*  and  (u'onlano,^  Almtist  all  observers  idecitiluAl  either  in 
tlie  hhM>tl  or  the  pus  of  the  woruitl  the  jun-headed,  bristie-shaped  bacillus  of 
Nieolaier*  Most  successful  of  all,  however,  was  Kitasato/  who  sueccedtd 
in  isolating  the  bacillus  arid  producing  abstjlutely  pure  enltures.  Morpho- 
logically this  germ  pruvt^l  identical  with  the  bacillus  of  Nieolaier,  ami 
when  iiicxuIatiHl  it  yielded  results  identical  with  those  obtained  by  previous 
obgefvers*  Kitasato  also  demonstratetl  that  its  virulence  is  most  {jei'sistent, 
undergoing,  nnlike  other  germs,  no  diminution  in  rejKjated  cultures,  and, 
akcj,  that  it  is  possesscil  of  extraordinary  vitality, 

Vernenil,^  who  has  given  great  attention  to  the  8ul>ject  of  tetanus,  cou- 


*  Berliner  Klinivcbe  Wrjchon&cbrifl,  1887,  xxiv,   641  ^  ttud  ZeitAcbrift  tut  HygieBe, 
1688.  liL 

'  CeiitnilMatt  f.  Kliti.  Med.,  I/f/ipssig,  1687,  viii,  777. 

*  Central  Walt  f.  Bticterktlogi^  n.  Pii  nisi  ten  kimde,  Jetia,  1887,  n.  145. 

*  Vvof^n^m  Met!.,  Napdi,  1887,  I  785. 

»  Wiener  Klin.  Wocht'nB**hr.,  1888,  i.  282  ef  nrq. 

*  CVntrnlblntt  T  BiicipHeaMj;,^ie  u,  Pjini>itonk«nde,  1888,  ii.  628. 

^  DfUtacbc!  Mw!.   Wwb<inschr,   188I>»  xv.  635.      For  a  deti*iled  description   of  the 
cilbis  tb<?  rciidiT  h  retVrrod  to  the  oritjinni  |iiiper. 
"  Revue  de  Cbirurgie,  1889,  vii.  757,  uUo  iLtsvae  Scientilique,  1888,  xli.  226. 
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eludes,  from  tlie  study  of  a  large  iunnl>er  of  tiises,  that  tranniatie  teta^ 
iM.K3urs  most  fre<)iieiitly  iti  jiei'soiiB  who  have  in  do  diret-tlyor  indii^^^tly  with 
horse!5,  siieh  as  farm-laborers,  stablemeu,  earraeii,  farriers,  veterinarj*  sut- 
p:eons,  etc.,  and  also  amoii;j;^  pmleners,  who  dt*al  largely  with  earth  in  the 
fertilization  of  whifh  hoi-se-niauure  has  hec4i  ust^d.  There  is,  indeed,  every 
I'eajson  to  believe  tliat  the  tetanus  of  man  and  that  of  the  hor^  are  identical 
diseases  and  dept'odent  ujxjn  the  snme  baeillns, 

ShakesjM'art*  ^  uiadi^  sulxliiral  iuwulatiooi*  in  animals  after  the  manner 
of  PaBtetn%  witii  mutter  from  the  biiiiuaud  eoixl  of  a  hoi-^c?  dead  of  tetanufi, 
witli  the  result  of  indtieing  tetanus  in  the  animals  exjierimented  upon. 
His  inclusions  are  very  inteit^stiiig.  He  maintains,  first,  that  'Mrannmttc 
tetanus  of  the  horse  and  of  the  mule  is  at  least  srmi('tini<*r^,  if  not  always, 
an  infet^tious  disease,  transmissible  t^>  animals,  and  V(i;v  j^robably  to  mao. 
DiUMUg  the  evolution  of  the  attertion  a  virus  is  devcl»»|MMi  and  multiplier, 
whi*'h  virus,  injeeted  into  tlie  emnial  dum  of  another  animal,  produe^^s  the 
sauje  infectious  diseajse.'*  Seeondly,  "This  virus  is  found  in  the  bulb  and 
s]>tual  marrow  of  the  animal  whieh  is  the  liearer  of  the  aflW^tion.  Anali>- 
gous  to  tlie  rahie  virus,  its  virulence  ean  be  inereiLseil  by  sulxlural  iumnda- 
tion  in  series  ;  like  the  rabie  virus,  it  is  susceptible  of  attenuation  bv  desic- 
eation  in  the  air  at  a  nKxlenite  tern i»erat ore,  and,  like  the  rabie  virus  also, 
iti?  effet*ts  are  more  intense  when  iuoeulatetl  sulxhn'ally  than  when  inoco- 
lafed  into  the  skin  or  in  the  rauseles  of  the  Iwiek/^  Finally,  he  lielieves 
that  we  may  admit  that  tetanus  observed  in  man  is  transmitt4*d  to  him,  di- 
rectly or  indircetly,  by  a  doniostie  animal,  and  in  p«irtieidar  by  the  horse. 
The  last  eonclusion  is  open  to  ol»jc:^*tioj},  inasmuch  as  even  Verneuil  admits 
that  there  is  a  numerous  elass  of  cases  in  whieli  no  relation,  dii'^'t  or  in- 
direet,  ean  be  tra<'e<l  between  the  ji^itient  and  any  wpiine  influence.  Berber,* 
for  iostan(*e,  ra\)nls  six  mses,  in  but  four  of  whieli  equine  influence  existetl. 
Of  the  n^maining  two,  cme  apjieai^ed  to  be  an  instance  of  contagion  inim 
man  to  man,  while  the  otlicr  was  {>rol>ubly  directly  of  telluric  origin. 

Of  great  interest  art;  tlie  experiments  of  Rietsch^  in  this  connection. 
He  inoeulated  guinea-pigs  with  the  dust  of  hay,  with  the  result  of  pn>- 
<lucing  tetanus  in  the  animals  so  treated.  From  the  guinea-pigs  he  imM*u- 
lateil  an  ass,  whic^h  also  died  of  typical  tetanus.  Cuoitlauo  (/oc,  ci/.)  alsc^  I 
im>eulated  animals  with  bits  of  straw  taken  from  tlie  lo^.'ality  in  whit-h  hi* 
ease  of  tetanus  had  i-eeeived  the  initial  injury,  with  results  in  everj'  way 
similar  to  those  *if  Rietsch.  Lastly,  Abadie^  Relates  the  eireunLstanncs  of 
an  cpidemie  ooeurriug  during  the  Fraucfj- Prussian  war  at  tlie  village  uf"J 
Ardennes.  All  the  available  houses  were  filletl  with  wounded,  and  it 
came  ueeessary  to  im|>rovisea  hos[>ital  in  the  church.  Straw  was  aeoonlintih 
phttTnl  upou  the  ehureh  floor,  and  the  wounded  were  hxlgetl  in  the  strain*'* 

^  Tmnstiotion»  of  the  Ninth  International  Hediui]  Cyiign;s6,  1887,  373. 

*  Lii  Franco  MMic4ile,  1888,  i.  8G0. 

*  Senmine  Medinilc%  August  7,  1888. 

*  L'Uaion  HC^icale,  1888,  Ser.  3e,  xlvi.  893. 
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iSeveral  of  these  ca-se.^  were  attacked  by  tetanus  in  the  eoui'se  of  a  few  days 
and  suei^uiiibal,  while  of  the  wounded  kwlged  in  the  houses  of  the  vilhige 
Dot  one  was  affected. 

A  considerable  number  of  iiiHlanf^es  uf  f^nitaii^ion  frnin  niun  to  man  nw  on 
rea3rd.  One  of  the  mi)st  rt^ninrkiible  ex|x'rieuee«  is  tbat  ivlated  by  Amun,^ 
He  had  attended  and  dressi*<!  a  rase  of  tetanus  with  eompouiid  fracture. 
The  next  day  he  had  fMtusioii  if*  n/muve  an  adherent  |*la«rnta  from  anf>tlier 
jiaticnt.  Eleven  days  later  this  woman  aho  develtipcJ  tetanus,  lialP 
records  the  following  inHtauc^\  The  fin^t  imtient  waj^  a  vane  of  tmm-ear 
injury,  amputation  at  tlie  shnidder,  tetamis,  and  death.  8ix  weeks  later 
he  operatt^l  fbr  mdii-al  cure  of  liernia,  the  ftcviind  ])atieot  being  placed  in 
^  Ix^l  adjoining  that  in  which  the  first  had  lain.  This  {latient  also  died 
of  tetanua.  There  had  lieen  no  tetanus  in  the  hospital  for  eij^ht  years  pi'e- 
vionsly.  Adams"*  n'ports  a  similar  instance.  Tlie  first  ease  was  one  of 
^imputation  of  tlie  tc^e  ;  d(^th  from  tetamis.  The  se^'ond  was  one  of  liga- 
tion of  hemorrlioids,  the  }iatient  being  placed  in  thesiuiic  room  as  that  occu- 
pied by  the  first  case  ;  dmth  from  tetanus.  JaiM]uinot  *  relntes  an  e|}jdenTic 
of  foiu*  teases  txt-iirring  in  the  surgiral  waitls  of  the  children's  hos|>itah 
Other  iustanees  might  l>e  cited.  The  following  was  furnishoci  me  by  Dr, 
F.  A.  Paekanl.  A  lad  was  adinittcxl  to  the  surgii*4d  wards  of  the  IVun- 
fevlvania  Hospital  sn tiering  from  conii>ouiid  fracture  of  the  lorearm.  He 
soon  devehjiKxI  tetanus.  Another  lad,  who  was  convalesfx^ut  from  an  ex- 
tensive scidp-wouud  which  had  not  yet  entirely  healed,  was  set  as  a  wutcb 
over  the  fii*st  boy.  In  a  fow  days,  althougli  previously  doing  well,  the  second 
Ixjy  also  flcvehi|Kxl  tetanus,  from  which  he  ditd. 

The  most  im|K)i1uut  of  the  re<Tiit  contributions  to  the  literature  of  teta- 
nus IS  undoubtedly  that  of  (ineljm.*  Me  points  out  that  the  l>acilhis  of 
tetanus  di*cs  nut  liuve  a  nidus  in  any  organ.  It  is  i'ound,  f<«r  instnuiv,  in 
the  central  nervous  system  in  but  five  per  cent,  of  the  i-ases  cxaminttL  In 
the  pus,  however,  csjMvially  in  that  from  the  di.H:[>cr  jMjrtions  of  tlie  wound, 
it  is  ahvays  found,  and  Bricger's  discovery  of  tfie  ptomaine  tetaniu  shows 
liow  this  soluble  poison  may  be  almorlnxl  fix>ra  the  wound  and  thus  produce 
letaniis.  Further,  Gnelpad*)(H?  not  believe  that  rheumatic  tetanus  exists  iu 
the  true  sense  of  the  word.  Causi\s  which  determine  rheumatism  may  favor 
the  development  of  tetanus,  but  only  as  adjinant  causes, — that  is  to  say, 
a«i  causes  which  render  the  organism  more  apt  to  l)e  iufluenceii  by  the  [latho- 
@en]c  microbe  or  by  its  scvn?tions.  It  is  certain,  moreover,  ilmt  many  c^ses 
of  tetanus  ai*e  proncntncwi  rheumatic  Im^htiu-sc  physjcians  do  not  know  or  are 
Hot  able  t4)  find  the  avenue  of  entrance  of  the  microbe. 


1  Muencli.  Med.  WrK.^h^n&clirift,  1887t  xxxW,  427. 

»  Dublin  Jouinnl  of  MeJiciU  Science,  1S87,  Seriea  III.,  IkxjIw  467. 

»  Lancet.  1  S88.  ii,  419. 

♦  Revup  McnMielle  doa  Miiladi^A  de  rKnfance,  1889,  v.  608. 

•  Jtiumtil  dc  Medecine  de  ParU^  JnnuEirj  13  and  20^  1889, 


926 


TETANUS. 


There  is,  again,  anrithr*r  raethml  of  penetration  into  tlie  animal  e<'onoiiiT 
of  the  Ijaeilhis  and  it,'?  pnHlurt^,  whi<*li  Giielpa  hns  l>een  able  to  eon  firm 
by  eight  We  know  that  the  bacillus  of  tetanus  is  fonnd  in  ha\%  in  earth, 
on  walls,  ete.  Wliat»  then^  is  there  surprising  in  the  suj^positinn  that  man 
autl  animals  shoiild  introiUicc  this  souree  of  infection  by  the  digestive 
tract,  and  that,  a*?  is  oecasionally  observ^etl  iu  anthrax  and  tubereulosis,  it 
may  be  the  intestinal  mucous  membrane,  made  vulnerable  through  some 
predisposing  eause,  which  is  the  st^at  of  inoeiilation?  The  experinients  of 
Brie^rer  prL>ve  that  the  Ixtcilli  of  Nicolaier  are  readily  cultivattHl  in  meat, 
milk,  etc.,  and  that  they  secrete  tlieir  characteristic  ptomaine*?  in  these  media. 

Guelpa  cites  t!ic  ease  of  Zabbidcnvsky  in  which  t!ie  tetanic  spa^sni  eeii^sed 
after  washiujL^  out  the  stomaeli,  and  he  also  relates  the  old  story  of  BetoH, 
of  a  number  of  slaves  w!io  had  eaten  of  the  flesh  f^f  a  steer  dead  of  tetanus 
ful lowing  castration,  and  who  themselves  contnu'teil  tetanus,  some  of  tbera 
dvitig.  It  is  interesting  in  this  connection  to  state  that  Sormani/  although 
lie  faileil  to  induce  tetanus  by  feeding  to  dogs  and  rabbits  tetanus  cultures 
as  well  as  die  flesh  of  animals  dead  of  tetanus,  showetl  that  the  virulence 
of  the  bacillus  was  uiichaiigtxl  by  its  passage  through  the  digestive  tract, 
thir  faves  of  animals  80  fed  proving  tetauogenie  when  inoculated.  May  it 
not  be  possible  tliat  such  influences  as  cold,  over-ex jK>sure  to  the  sun,  alco- 
holie  intoxication,  the  pR-sena^  of  worms,  etc.,  ac»t  by  making  the  intc^-stinal 
ti'aet  in  some  way  vulnerable? 

Guelpa's  conclusions  regarding  the  nature  of  tetanus  are  exoeedingly 
interesting  and  important,  and  are  as  follows : 

1,  Tetanus  is  an  infcetions  disease. 

2,  Rheumatic  tetanus,  iu  the  tme  sense  of  the  word,  d(ies  not  exist, 

3,  Although  the  horse  is  one  of  the  animals  nii»st  apt  to  contract  this 
disease,  tetanus  is  not  of  equine  origin.  It  would  he  more  oorret^t  to  at- 
tribute it  to  telluric  origin  j  but  this  would  be  Uio  restricted.  We  believe 
it  prefemble  t*»  affirm  sim]>ly  that  it  is  of  mtcrobic  origin. 

4,  The  symptoms  of  tetanus  are  not  direct  effects  of  the  microbes,  but 
oceur  in  conisequence  of  tlxe  toxic  substanc^es  generated  by  them. 

5,  During  the  tirst  manifestations  of  tetanus  at  least,  the  multiplication 
of  the  microbe  is  limited  to  the  site  of  the  iuft^'tion.  It  is  only  later  and 
quite  rarely — iu  six  jier  cent,  of  the  castas,  acconliug  t-o  Rosenbacb — that 
the  bacillus  becomes  generally  diffused  through  the  organism. 

G.  Although  op|HJsiiig  the  nervous  theory  of  tetanus,  we  must  admit 
that  the  nervous  system  posscs^ses  an  excessive  susceptibility  altogether 
]K?culiar  to  the  at'tit^i  of  the  miero-orgauisms  or  the  product*  generatcxl  by 
them. 

The  above  conclusions  are  eminently  justified  by  the  facts  in  our  pos- 
session, and  they  are  probably  final. 

Morbid  Anatomy. — The  changes  found  in  the  tissues  after  death  have 


Riforma  Med.,  Napoli,  1889,  v,  1^02. 
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various  and  of  doubtful  iin|M)rt     At  times  the  invoi^ti (ration  yiddj? 

tame  but  ucn^tive  re.stdts.     At  other  tirnei^  nmrk^nl  hypiiwmia  of  the  hmin 

and  cord  and  of  their  membmoes  is  found.     Mitmte  hemorrlmge*?  and  Qven 

exU'Usivx*  extravastitionB  of  bliKid  sonietimos  tx'ciir,  a^  do  Jils^i  effuisions  of 

serum.     Ill  tetanus  m^natorum  there  in  irt'iierally  markitl   fidness  of  the 

HpiDal  veins,  often  associate!  with  aetiiul  es€a|ie  of  blood.     Microgc^ipically 

various  aj»{>i'arances   have  Iwen    iu»ted  by  Kfikitansky^  Denime,  Watrner, 

J\\-huer^  Loekhart  Clark,  and  (jthers.     They  Imve  btvn  variously  deserilx'd 

as   hyi)eraeinia,  exudation,  granular  degeneration,  centres  of  softening  in 

^ray  and  wliitr  matter,  nuclear  pn*lifomtiun  together  with  the  formation  of 

I'at-ginuules  and  amyloid  bodies^  etc.     Certainly,  if  any  interpretation  is 

t;o  be  plaeed  ou  tlie?^  ol)6ervations  it  is  that  the  ehanges  met  with  are  the 

s<€sult  of  rapid    tissue-destruetiou  ;    they  are,  so  to  speak,  the   marks  of 

devastation  left  by  the  fittirm. 

The  jx^ripheral  nerves  are  at  times  found  {>crfeet!y  healthy.  At  other 
€:][neB  Deuritjs  with  marked  swelling  h  found  near  the  f>ite  of  the  wound. 
ll*\>reign  {>artieles  have  alsu  l)eeo  found  embedded  in  a  nerve-trunk,  (»r  tlie 
latter  has  been  badly  erushed  and  torn. 

The  voluntary  muscles  are  generally  unusually  pa!e,  Oecasionally 
Yiiinutc  extravasations  of  blood  nw  seen,  and  liere  auil  there  individual 
Ijundles  of  fibres  are  found  rupturetk  Fatty  eliange  and  granular  di^en- 
^?ration  are  also  notcnL 

lu  tetanus  .oeonatorum  the  umbilical  conl  may  pn^sent  nothing  ahnor- 
xnal,  or  it  may  be  the  st*at  of  more  or  less  marktHi  inflammation.  There 
A  nay  \yt'  phlebitis  and  even  a  localized  jieritonitis. 

Diagnosis.— The  sympti mis  of  tetanns  aro,  as  a  rule,  so  clearly  marked 
^hat  only  in  very  exceptional  t^ast^s  can  a  doubt  legitimately  arist*.     The 
^•ondition  whieli,  of  all  others,  most  elo.sely   resemble:5  the  clinical  picture 
^^f  tetanus,  is  that  of  stryehnine-pi>isoniDg.     In  the  firat  place,  however, 
strychnine-poisoning    presents   in    its  earliest    phase   none   of  the   geneml 
^lalaise  and  oppressive  fear  wliieh  pit^THlc  the  outbreak  of   tetanus,   but, 
instead,  a  fet^ing  of  exhilaration  and  rt»sitlessness.     Again,  we  notice  tliat 
'••he  mas4'ular  symptoms,   instead  of  develo|»ing  gmtlnally,  eome  on   with 
^reat  suddenness,  and  the  spiisms,  instead  of  iK^giiuuug  in  the  jaws  nud  the 
liack  of  the  neck,  begin  in  the  extremitiei^  or  in  the  whole  body  simul- 
^an*-*ously.     The  muscks  of  the  jaws  are  the  last  to  be  involved,  and,  fur- 
thermore, they  remain  relaxctl  in  the  intervals  lx'tw^ec*n  the  paroxysms.     In 
lact,  in  stryehnine-]>otsoning  there  m  none  of  that  |)orsistent  tonic  rigidity 
"which  is  so  typical  in  tetanus.    Very  slight  stifllness  may,  indecfl,  be  pit*sent 
in  the  intervals  of  the  convulsions,  but  it  is  rare.     Again,  the  hands  and 
for€*arms,   almost   ne%'cr    involved   in    tetanus,   are   here   involvtd    to   an 
extreme  d^ree  and  at  an  early  period.     Thei-e  is  also  an  alisenee  of  the 
risus  sardooicus;  at  least,  tbere  is  nothing  approaching  it  in  the  quiescent 
intervals. 

In  both  tetanus  and  strj'chnine-ijoisoning  the  reflexes  are  much  inei-eased. 
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In  tetanus,  however,  tliis  h  not  observed  until  the  disciise  is  well  de% 
while  in  strvehnine-poisuning  it  is  one  of  the  earliest  symjitoni^.  LaadyJ 
the  existence  of  a  recent  trauma  would  have  6|>erial  fiignifieaooe.  The 
mental  condttion  h  in  Ijoth  instances  unim|)a!i\Hi,  and  aOuttis  no 
of  ditll'reutiatiun. 

Hysteria  in  a  inajor  form,  though  rare,  occurs  with  gufficiejit  freqaacf 
in  children  to  warmnt  a  word.  There  may,  indeed,  be  present  a  gasil 
rigidity,  interruptal  now  and  tlien  by  marktHlly  opisthotonic  spasms.  Hair* 
ever,  paroxysms,  atypit^al  and  L>i;fiarre,  are  apt  to  make  their  appear&oce  aW 
F'nrthor,  the  rimis  sardonicns  is  abaent*  The  countenance  ib  frequently  ex- 
traonliuarily  plai-id,  or  nijw  and  tlieii  a  beatific  expression  or  an  ex|irfii- 
sion  of  anger  or  fear  is  present  In  the  intervals  emotional  phraises  and 
ejaeulations,  sobbing,  crying,  hysterical  gestures,  etc.,  may  be  iudulgi^l  in, 
Conscionsuess,  also,  is  apt  either  to  be  lost  ur  to  be  much  perverted* 

Tetany  offers  very  iew  i>oints  of  similarity  to  tetanus.       In  the  vntj 
majority  ut*  cases  it  commences  by  a  tonic  spasm  of  the  for^rnas  and  haoch, 
tlu^se  parts  assuming  eharar-teristic  and  peculiar  jMHitions,  which  it  ii  tut 
neees.<ary  to  detail  here.     The  legs  are  next  atfei-ted,  and  in  severe  cflfl»  the 
tnmk  also  partieipates.     The  distinction  from  tetanus  ia  very  simple.  | 

Very  rarely  jierhaps  it  may  be  nect^sary  to  distinguish  between  tt*tanui 
and  cerebro-spiiiul  meningitis;  but  the  history  of  the  onset,  of  chill  auii 
fever,  the  presence  of  jietechife,  the  characteristic  attitude,  the  obvioas  in- 
volvement of  cerebral  fimetions,  etc.,  would  give  abundant  gr»>tifKl^  upm 
which  to  make  the  diagnosis.  In  hydrophobia,  also,  tlic  histnrv^  of  n  liiti*, 
and  the  absence  of  trismus,  of  general  tonic  spasm,  and  of  the  o|ii*tbo- 
tonic  paroxysm,  will  serve  for  difterentiation.  Ev^en  in  the  dyspliagie  aod 
cephalic  forms  of  tetanus  the  absence  of  the  true  rabic  pani.xysni  awl  At 
preseuee  of  a  unilateral  complete  fa^-ial  |ialsy  will  answer  tht*  problem. 

Lastly,  the  reader  shonld  be  cautioned  against  the  various  f«»nns  of  bial 
spasm  which  occasionally  accompany  wounds.  Rarely  in  true  tetofim  iilisrbt 
spasm  fin^t  makes  its  apparance  in  the  injured  limb,  but  it  is  soon  RtUi^wrd 
by  involvement  of  the  nuiscles  of  the  jaws  and  the  back  of  the  occk*  ! 

Prognosis. — The  deatli-rate  in  tetanus  is  very  high^  and  it  1$  pnt- 
tically  never  |>ossible  to  give  a  favorable  prognosis.  Among  ditldicOp 
indeed,  the  mortality  is  at  times  greater  than  in  adults.  Far  imCioav 
of  all  of  Laurie's  Glasgow  cases  of  fitleen  or  under,  not  one  ipouteifA^ 
Of  the  eases  over  fifteeUj  iburte<L»n  and  one-half  per  cent*  recovered.  lo 
Poland's  collection  but  one  of  the  cases  of  fifteen  or  under,  mxt«fi  in 
numl>er,  recovered.  Of  the  adults,  on  the  wntrarv,  fiflv-6ix  in  luiiaber, 
eight,  or  sixteen  per  cent.,  rei^-overed.  Taylor's  statistics  show  a  sli^tlv 
lower  mortality-rate  for  children^  three  out  of  twelve  recoverijig.    Of  lb 

1  Loo.  cit.  Of  the  miiccllaQeoiu  cases  oallected  by  Laarie  from  irarioii»  marem  §Stf 
per  cent  of  the  cases  nged  fifteen  or  under  recovered*  The  bulk  of  these  ca#ri  bftl  4^^ 
less  found  their  wa^*  into  medicu)  journaU  by  the  very  reason  of  their  neox^rj^  aad  if* 
therefore  valueleM  for  statifftical  parpo«ei. 


TETANUS, 


k'aiiia 


collected  by  Packard  from  the  records  ^ 
nitie  iu  number,  but  one  recovered. 

Out  opiuiou  regarding  a  given  case  is  infliieneed  not  only  by  the  age 

of  die  patient,  but  also  by  three  other  iaetors.     First,  the  more  rapid  and 

severe  the  development  of  ajmptoms,  tlie  more  oufavorable  is  the  outlook. 

The  converse,  however,  does  not  Iiold  gorMl,  inasmuch  as  cases  relatively 

mild  at  first  may  suddenly  grow  fright  fid   in  their  severity.     Secondly,  the 

pruiqMH^t  of  recovery  is,  of  eourw,  h'sseiial  in  eases  in  which  crushing  aeci- 

dent«,  scalds,  or  burns  have  addetl  a  surgical   increment  to  the  jiatient's 

burden.     I^aj^tly,  our  opinion  is  inflnencLd  by  the  duration  of  the  case. 

Other  things  being  ecjual,  tlu^  longer  the  duration  of  the  case  the  better  is 

the  pro8jK'et  of  recovery.     The  majority  of  the  fatal  eaj^es  terminate  within 

a  few  days.     Thus,  of  Laurie's  Glasgow  t^ses  three  died  on  tiie  first  day, 

fourteen  on  the  semnd,  seven  on  the  third,  five  on  the  fourth,  two  on  the 

fifth,  and  so  on,  the  latest    fatal   eases   otTurring  on  tlie  tenth  day.     In 

Poland ^s  cases  eight  died  on  tlie  tii*st  day,  sev^en  on  the  secnjnd,  seven  on 

tlie  ihii-d,  nine  on  the  fourth,  one  on  the  fifth,  five  on  the  sixth,  ten  on  the 

aeventh,  and  two  on  tlie  eighth.     The  longest   fatal  cttse  lasted  thirty-two 

diaya.     Of  Taylor's  eases  tliree  died  on  the  first  day^  five  on  the  second, 

eleven  on  the  thinl,  st^ven  on  the  fourth,  three  on  the  fifth,  and  two  on  the 

^ixth.     In  other  words,  tlie  bulk  of  the  cases  die  w^ifhin  the  first  five  or  six 

cl^iv^     Ot'easionally,  however,  death  occurs  as  late  as  the  tenth,  twelfUi, 

t  A%ent\*-seeond,  twenty-tliird,  or  tw^enty-eighth  day,  or  even  later.     One  of 

TxiylorV  cases  died  as  late  as  the  one  hundred  and  nineteenth  day.     How- 

^'ver,  in  these  late  aises  deutli  is  not  to  be  ascribed  to  tetanus,  hut,  ns  a  rule, 

t>o  K>me  complication,  such  as  bed-sores. 

Lastly,  it  should  be  stated  that  the  prognosis  in  so-cidleil  "  idif>pathic'* 
o^i*  "rheumatic"  tetanus  is  much  less  unfavorable  than  in  ordinary  traumatic 
■^^ tan  us. 

In  easting  about  for  other  elements  of  pmgnosis  we  are  disappointed. 
-^**^either  the  locution  of  the  ^vound,  nor  its  cfmdition,  nor  the  presence  or 
^l:>senee  of  fever,  is  of  import.  Excessive  temperature  is^  of  course,  of 
^5^*ave  signifieancM^, 

Prophylaxis. — The   recent  and  brilliant  discoveries  in  the  |>athology 

t  this  hitherto  obscure  disease  will^  it  is  to  be  ho|ied,  yi<4d  rich  practical 

'•^'sults.     Almost  invaluable,  for  instance,  is  the  knowledge  of  the  single 

t^\u*t  of  its  eontxigi(Hi3  and  infectious  nature.  Certaiidy  the  first  Icssijn  to  Ik* 
Ifarnecl  is  that  e%wv  cast*  of  tetanus  sliould  Ik?  rigidly  isolntttl,  and  tliat 
^nrgeoas  should  practise  excessive  prec^aution  iu  passing  from  {mtient  to 
iMitient.  An  instructive  lesson  is  that  furnished  ljy  tlie  experience  of 
Berger^  and  Xelaton.  Berger  had  iu  bis  wartis  a  man  suffering  from  a 
deep  burn  which  had  ojjened  the  metac^rjio-phalaugeal  articulation.  It 
was  found  necessary  to  ampuUite,  and  the  patient  8ul>sequently  developed 
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tetanus.     Under  N^lat4>n*s  care  vva^s  a  boy  who  had  been  run  over,  ancmi 
whuni  there  were  multijjle  coiitiist^  winnids*,  and  in  addition  a  large  abra* 
eion  on  the  anterior  ai^jiec^t  of  the  thigh.     It  happened  that  Berger,  who  had  fl 
been  piTsent  at  an   oj>eratioii  by  Xelaton,  lY'iinested  the  hitter  to  see  with 
him  his  ease  of  tetanus.     They  actrordingly  prfx-cedtHj  to  Berger*s  patient, 
aceompanied  by  the  interne  and  some  of  the  exterii<s$  of  the  eervioe.    Along 
eaeli  .nido  of  the  ]>atient's  IxhI  a  strip  of  board  liad  bwn  plaenl,  to  prevent 
his  falling  out.     Upon  one  of  these  strips  Nf-lat^jn  rested  while  the  di'essLug 
was  removed.     He  iiis|KTte<i  the  wonnd,  but  did  nt*t  toueb  it,  and,  on 
havings  went  to  the  ward  tHvntaining  the  Httle  lad  who  liad  been  run  over.  \ 
Butli  himself  and  liis  interne  now  eleanstM:!  their  hands,  finishing  by  a  wash 
of  eorrosive  sniilimate.    They  removed  the  dressing,  took  out  some  sutures^ 
trimmed  off  sunie  slonghs,  etc.,  washed  the  wound  with  corrosive  sublimatc'p, 
and  applie<l  sah»l.     They  did  not,  however,  finish  the  dressing,  leaving  that 
to  an  externe.     The  latter,  it  was  allerwanls  remendjercHl,  had  also  lieen 
at  the  bedside  of  the  tetanus  patient,  and  had  not  been  seen  to  wash  his 
hands.      Nelaton*s   patient    promptly  develo|jed   tetanus, — though,  forlu* 
nately,  he  reeoveretl.  i 

It  ean  readily  be  seen  that  it  is  mui'e  than  ever  itnpoilant  that  thedis- 
chai-ges  and  dressings  of  woinids  in  i^ses  of  tetanus  should  lx>  at  onet 
destroyed,  and  that  on  tiie  tei-mination  of  a  ease  no  other  disposition  should 
be  made  of  the  luKlding  than  that  of  e(jnsigning  it  to  the  flames.  Fur- 
ther, the  room  should  not  again  be  uswl  for  surgical  ijurjioses, — not,  at 
least,  until  most  radirjil  and  thorough  elcansing  and  disinfeetiou  have  been 
piTietisetl.  It  is  douhtf'ulj  iudeefl,  wiu-ther  it  I>e  possible  to  earry  this  out 
effectively,  espeeially  when  we  reflect  upon  the  hardiness  and  extraordi- 
nary vitality  of  the  germs.  Kitasato  {foe,  fif.),  let  us  remember,  showed 
that,  tliougli  they  are  killed  by  a  temperature  of  IQC)^  C.  in  a  few  minutes 
they  can  successfully  withstand  a  temperature  of  80°  C.  (172*^  F.)  for  an 
hour.  Further,  they  resist  a  tive-per-eent.  sohition  of  earbolic  acid  for  leu 
hours,  aud  only  after  fifteen  is  their  vitality  abscikitely  destroyed.  A  solu- 
tion of  five  per  cent,  of  carbolic  togetlier  with  one-half  per  eent,  of  bvdro- 
chloric  acid  is  effective  only  after  five  hours.  Corrosive  sublimate  in  the 
stiTugth  of  one  to  one  thousand  is  effective  only  after  three  houi*s ;  though 
when  asstxiated  w^ith  onc^half  per  eent.  of  hydrcM?!d<»rie  acid  it  d*»sti*oys  the 
germs  in  thirty  minutes.  Certainly  it  seems  as  though  modern  methtxU  of 
antisepsis  can  prove  but  a  weak  and  iniperfect  barrier  against  these  germs. 
Further,  how  long  they  may  |iossibIy  linger  about  a  hospital  ward  is  sug- 
gested by  the  experiment  of  Kita^to,  in  which  they  wei'e  adherent  to  silk 
threads,  dosiei-atf^  over  sul[>hurie  a^^id,  and  afterwanis  kept  in  ordinary  air; 
montlis  atlerwanls  they  retained  their  viridenee. 

The  frerjucnt  connection  between  tetanus  and  equine  and  telluric  influ- 
ences should  lead  us  to  regard  with  espt^cial  apprehension  all  wounds  that 
have  hinm  coutanihiated  with  earth,  hoi^e-manure,  hay,  etc.,  and  to  exclude 
such  influences  by  all  possible  care  in  oixlinary  and  sui^ical  wounds.     These 
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iDflnences  are  {Krhaps  exdudtxl  witlj  ease  in  the  ordinary  eivil  hosjiital ; 
not  so,  however,  during  I  lie  exf^eneies  of  war,  as  the  lamentable  story 
of  AUulie  already  eited  fidly  illustrates.  Certainly  here  are  faets  wliieh 
demand  the  |»^vest  attention  on  the  part  of  military  hygiene. 
H  Treatment, — As  regaixis  the  aetiial  inanagi'ment  of  tlie  individual 
Ipse  of  tetanus,  we  are  eoufrinittxl  first  by  the  knotty  j>nibh'ni  present* h1 
by  the  wound.  Every  possible  metliod  of  dealing  w^ith  it  seems  to  have 
b<?en  practised,  with,  in  the  vast  majurity  of  tases,  a  negative  ri'sidt,  I^^t 
us  analyze  tlie  condition  of  tlie  wountl  in  the  liglit  of  rcvent  develtjp- 
ments  and  see  wliat  indications  prt»sent  themselves.  Gnelpa,  we  remem- 
ber^ njnehides  that  ^"  during  tlie  first  manifestatiuns  of  tetanus  at  h-ast,  tlie 
ratdtiplieation  of  the  microbe  is  limited  to  the  site  of  the  iidi^tion,"  and, 
further,  that  "it  is  only  later  and  quite  rarely  tliat  the  haeilhis  becomes 
generally  diffused  through  the  organism/'  Further,  he  points  out  that 
the  liacillus  is  always  to  be  found  in  the  deeper  portions  of  the  wound  ;  and 
this  fai-t  seems  to  have  an  esjx'cial  signifieanee.  It  wrtainly  snggt^ts  that 
from  the  suijeriicial  portions  of  the  wound  tlie  bacillus  is  stxm  expelled  by 
the  defensive  pnxT'ss  of  dist^harge  and  suppuration,  while  in  tlie  dec^per 
portions  of  the  wound,  ready  t^caiK^  not  Ix'iug  [w)ssible,  the  bacillus  is  re- 
tained guflfieiently  long  to  mature  and  secrete  its  ptomaines.  The  very  con- 
ditions ilemanded  l>y  this  view  are  presenttnl  in  the  kinds  of  wiuinds  mf*st 
fi"et|uently  found  in  tetanus.  Tlie  pnnctnretl  wound  jHTmits  the  ItHlgcment 
of  the  germ  deep  within  the  tissues,  with  luit  a  narrmv,  sinuous,  and 
readily-obstrnctcd  outlcL  The  la<-i*nitfHl  wmind  and  the  dcc|>  burn  expose 
iQtermn8<*u!ar  sej>ta,  u|»en  np  tlie  sheaths  of  nerves  and  tendons,  joints,  etc., 
and  permit  of  the  estalilishment  of  numerous  and  tortuous  tracts  of  infec- 
tion. Ijastly,  snccessi'u!  inoeulaiion  iu  animals  is  made  not  l>y  rubbing  the 
virus  upon  au  abraditl  surface,  but  by  introducing  it  beneath  the  skin,  into 
the  sheaths  of  nervTs,  and  beneath  the  dum  of  the  brain* 

If  these  inferences  be  correct,  the  tii'st  indication  for  treatment  is  very 
clear.  Upon  the  very  earliest  signs  of  tetanus  the  wound  should,  other  things 
being  etpial,  be  freely  incisi-d  and  its  inn*'rmost  recesses  expensed.  Gncljia 
proposes  tliat  the  wound  l>e  curetted,  the  tissues  treely  released,  and,  if 
necessarv,  diH'p  excisions  of  tissue  made.  These  directions,  of  coin*se, 
cannot  ap[>ly  to  every  iuilividual  case,  but  must  be  adopted  according  to 
cireumstances,  Gael  pa  calls  esjiecial  attention  Ur  the  fiict  that  it  is  in  the 
thrombi  of  veins  coining  from  the  wiiund  that  the  jvrincipal  nidus  of  the 
microbe  is  frequently  f^>u nd.  The  *»j)eration  being  completetl,  Guelpa  pro- 
poses to  irrigate  the  wound  with  a  strong  solution  of  corrosive  subliuuite, 
— from  five  ti>  ten  parts  in  a  tliuusiind, — or  even  with  a  strong  solution 
of  nitric  or  sulphuric  acid.  The  jiropriety  of  this  pnx^^ing  seems  to  the 
writer  highly  questionable.  Certainly  al)UiHlant  and  frequent  irrigation 
will  arw>mplish  cpiite  as  much,  and  add  uotliiug  in  the  way  of  shot»k  or 
suffering.  Indcnxl,  tlie  surgiad  interference  should  be  judicious  in  the  ex- 
treme, and  should  be  limited  to  free  o|x'ning  up  of  tlie  wound,  the  excision  of 
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raggefl  edjros  and  slonghs,  thr  removal  of  dots,  thrombi,  etc.,  and  thoron^ 
wasliing,  tlie  wound  Ix^iug  kept  oiK^n,  so  ttiat  the  washing  c?an  iw  rqieatrfl 
at  intervals. 

The  mere  fact  that  reniveries  have  owa^ionally  oecurred  after  nerve- 
stretehing  ami  even  ampntaticHi   is  of  no  sitrnificanec*,   iiia.**mi!eh  as  both 
death  and  recovery  liave  c»c*t?urn>d  indiffei\>ntly  after  the  nic>?^t  diverse  raethmLs 
of  treatment.    Certainly  in  the  present  state  of  our  knowledge  nerve-streteh-  ■ 
ing  lias  nothintr  to  re<'oniinend  it,  whih*  anipntatttni  is  proUibly  rarely  jnsti- 
iied.     It  slionld  be  reinendierixl  that  tlie  averaire<^a.se  of  tetanus  eome^s  under 
mixliad  (^re  af^er  the  symptoms  are  fijlly  developed  and  when  some  deg^ree 
of  ireneral  infertiou  has  taken  plat^e.     Unless  indiejit*^!  uyiou  general  surgica?  M 
grounds,  amputation  shouhl  not  lx»  pmetrscMi,  lest  the  shock  and  irritation  ■ 
of  another  trauma  he  addt^^:!   to  that  from  whieh  the  imtient  is  already 
suffering. 

So  much  for  traumatic  tetantiH.  How  shall  we  dentil  with  the  avenue 
along  wliieh,  awoitling  to  Ouelpa'^  theory,  infection  takes  plaee  in  ^'idio- 
pathic** or  "rheumatic*'  tetanus?  Evidently  the  indication  is  to  treat  the  M 
digestive  tract  antiseptically,  in  addition  to  free  purgation.  The  drugs  that  " 
naturally  suggest  themselves  In  this  connrxlinn  are  salol  and  salicylic  aeid* 
Either  of  these  could  lie  admin isteivd  in  full  doses,  followed  some  hours 
later  by  a  brisk  Sidine  cathartic  Tliis  preliminary  treatment  could  do  no 
harm,  and  certainly  deserves  trial. 

The  general  ludiratious  for  tivatment  now  remain  to  be  considered. 
Fii*st  and  foremost,  every  ettbrt  must  Ik*  made  to  maintain  the  strength  of 
the  pMtient.  At  the  very  thrt^sliold  we  are  met  by  the  mechanical  difficulty 
of  administering  ibixl ;  even  w^hen  the  trismus  doc^  not  of  itself  prev^eut  the 
taking  of  nourish meutj  the  mere  effort  at  swallowing  is  apt  to  provoke  the 
paroxysms.  All  nourishment  sliould,  of  coiu'se,  be  liquid,  and  yet  in  ex- 
treme cases  even  this  cannot  beadminister*Kl  by  the  mouth.  At  times^  when 
the  **  lock-jaw**  has  been  excessive,  a  to(»th  has  been  extrac?ted  in  order  tn 
gain  additional  space.  The  propriety  of  tliis  measure  is,  however,  for 
reasons  al really  ad\'anccfl,  oikmi  to  cpiestion,  and  es|>ecially  lje*nins#»  the 
metluMl  of  feeding  now  so  extensively  ami  stic^Tssfully  pmetisc-d  among 
tlie  insane,  of  passing  a  soft  rubber  nithetcr  through  the  more  spacious  of 
the  two  nasal  cavities  and  snfliciently  far  back  until  I  he  tul>e  has  (airly 
passed  luto  the  oesophagus,  is  here  esjKtially  applitmble.  The  catheter  betog  ' 
warnuMi  and  carefidly  oilcxl,  but  little  irritation  is  prmluccd»  and  l>y  means 
of  it  any  desiri*(3  f|uantity  of  liquid  nourishment  can  Ix^  given.  It  may  he^ 
however,  that  the  oi>cmtor  is  so  frefpiently  interrupted  by  the  paroxysms,  or 
that  the  presence  f>f  themtheter  in  the  pharynx  pravokes  these  to  so  great  an 
extent,  that  he  will  be  oblfgnl  to  desist.  However,  it  is  a  method  which  , 
should  always  lie  tritnl  in  preference  to  extraction  of  teeth  or  rectal  fowling. 
The  last-meutione<l  should  l)e  a  dernier  ressorf. 

The  foml   should   consist  of  milk,  or   milk  with   the  addition   of  raw 
egg^y  or — better,  jierhapSj  than  either — peptouiztxl  milk.     The  cpiantity,  ot' 


TETANUS. 


933 


eoar?5e,  imist  (ioprnxl  upon  the  Uf^e  of  the  putiont,  but,  other  things  being 
ei]iialy  the  maximiuo  aiiRnmt  of  food  .should  bi*  given.  Alcohol  almj  is 
here  of  iindoiibtcHl  service,  not  ouly  by  stinmlatujtjj  the  digestion  of  the 
nouri^hnieot  takt-Uj  hut  also  because  of  its  stejiilyi ng  action  uixin  the  heart 
atnl  itii  sustaining  |M>\vei*s  generally.  Besides,  there  can  Ije  no  doubt  that 
it  lanj^4y  diminishes  tJie  horrible  psychic  dvprcssi<ai  fnjui  which  the  patient 

Just  as  in  strveh nine- poisoning,  everything  that  can  possibly  pr*»thicH? 
|K*riphei"al  exrilatiiHi  sht^uhl  Ix*  ivmovetl  nr  avoided.  Tl»e  bc^lclothes  shniild 
not  be  uncomfortably  heavy,  and  it  should  be*  the  etfoi-t  of  the  luirse  to  keep 
waah  portions  jlh  are  in  innncHliatc  contact  with  the  IxkIv  smooth  and  evenly 
arranged.  It  nhonld  \m}  also  se^'u  to  that  the  dress  of  tlie  patient  h 
loose  and  oi>ep  alxiut  the  nee*k,  and  that  there  is  nowhere  any  constriction 
or  innKiIiment.  In  the  neeessiiry  attentions  to  tlie  ijutient,  all  sudden 
touching  of  the  surface  by  cold  hands  or  unnect*ssiiry  turning  or  misiug 
of  the  IkkIv  should  Ik-  avoideil.  It  should  Ix*  rcuierubei'ed  that  at  times  so 
slight  an  imprt^ssiiin  as  a  bi\*ath  of  air  is  suHieient  to  bring  on  a  paTOxysra. 
^VbeMilnte  qui<»t  of  evrry  kind  is  to  l>e  the  oi\lcr  of  the  day. 

Finally,  drugs  dia^lly  sidative  to  tlie  nervous  system  ai^  indicated. 
Their  objectt  sliould  be  twofold  :  first,  to  allay  the  excessive  sjiasni,  and, 
»*HM>udly,  to  prodnn'  sleep.  To  ac4-oniphsli  tliesc  ends  numemus  drugs  liavo 
l>eeii  usetl.  Foremost  among  them  stands  bromide  <jf  ptjtassium*  Large 
dofies  frequently  repeatetl  Hhonld  l>e  given,  and,  if  there  be  gi-eot  ditficnlty 
ill  ad  minister  lug  it  l)y  the  mouth,  it  may  l^e  iujecteil  intn  the  bowel.  Thai 
il  is  of  very  decidi^I  value  cannot  Ix^  doubtwL  H.  C,  Wotxl  has  collected 
t-hirty  cases  in  which  i*eeoveiy  followed  its  use,  though  in  ten  of  tliese  other 
drugs  were  given  in  addition,  and  in  one  small  bh»ciliugs  and  etheriziitiou 
%vere  aW  eniploytHh  It  must  Ix^  nuiecdetl  that  bromide  of  potassium  is  one 
<L>f  the  few  drugs  tliat  [>mmis<?  an  alleviation  of  I  lie  sym  (Horns.    • 

Next  in  value  t*omes  cldoral.    This  drug  tends  Ixith  to  pixjdnce  sleep  and 
tro  af*t  BB  a  motor  depn>isant  to  the  ihuxL     It  must  be  giv(*n,  like  tlie  bro- 
mide, in  large  dos4>,  if  benefit  is  to  Ix*  expeetctl  from  its  use.     Its  use  is, 
liowever,  not  unaltendtHl  with  danger  to  tlie  heart,  espeeially  in  ehihireu,  in 
wh<»m  esinliac  ilepri'ssants  scern  in  act  with  unusual  readiness*     To  some 
^^clegnM?  this  ditlicuUy  tnay  Ix^  met  l>y  the  cautious  use  i*f  digitalis*      Further, 
^■rhloral  |>resents  such  palpable  advantage's  tliat  the  risk  of  its  depi^essive  ao 
^Btion  on  llie  hcjirt  erui,  other  things  being  CMpial,  Ix'  ignrnVHi     Certainly,  in 
^B«  diseas*^  the  nnvrtality  of  which  is  so  high,  no  time  is  letl  fi:*r  vacillation, 
It  should  be  nsc^l  fii-st  in  mrxlerate  and  then  in  larger  doses,  the  pulse  being 
carefully  w^atch<xl,  ami  alcohol  and  digitalis  Ixung  nsctl  as  indicated 

ITi-ethan  is  also  a  drug  wliieh  may  prove  of  value,  tlmugh  it  lias  failed 
f to  attain  a  lu'gh   re[intation  as  an  hypnotic.      It  is  deserving  (»f  extcndct! 
jtrial,  lietause  it  appars  to  have  a  dirc*ct  depressiuit  action  on  the  coixl  with- 
out entailing  any  depiTssiou  of  the  hrart.     Jaekman  has  reportetl  a  sueeese- 
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YwqnvntW  it  is  not  jiossibk'  to  pnK'tire  tin?  miich-longed-for  skvp  ar 
quiet  by  mt'ims  of  dilaral  iilone,  and  at  su(4i  iimos  it  is  well  to  a.^mbint' 
treatoit'tit  witli  the  uso  of  morpliint.'.     llurphine  is  a  vahialjle  adjuvant,  but 
must  lie  usetl  with  disc^it*ticjiK     As  a  rule,  it  is  well  bome,  i>.,  in  moderat 
doses,   but  we  shoidd   reiiieuilxT  that   in   the  average  ease  respiration 
alix^ady  iiiiidi  iriterfeixHl  witli,  aiul  that  the  too  free  use  of  the  opiate  niaj 
favor  the  development  of  a  fatal  cyanosis.      These  i^niarks  a[)ply  wHh 
esi)eeial  force  to  children.     However,  the  sufferiuij^  of  the  |>atient  is  oftenj 
so  gi\"at,  so  evidcntj  that  its  use  to  s<juie  extentj  at  least,  is  absolutely 
demanded. 

Very  frc(|uently  tlie  Iw-st  results  are  achifved  by  a  combination  of  rem--" 
edies.     Either  the  bromide,  chloral,  and  nioi^phine  may  l)e  given  together  ati 
stated  intervals,  or,  what  is  iwrhajia  better,  the  bromide  and  ehloml  may  lie 
adrninistered  in  the  same  dos*-,  wlule  the  morphine  may  l>e  used  liypiMlermi- 
cally  as  oetusion  arises.      Octuisioually  it  may  1k»  well  to  combine  the  mor-  ^ 
phine  with  some  other  hypnotic,  such  as  ]»araldcliyde,  neither  drug  Ijeiny^ 
given  in  fall  physiologif^al  doses.     This  was  recently  suecc»ssfidly  carried 
out  in  a  case  under  the  writer's  care. 

In  addition  to  the  various  iTinedies  used  to  produce  sleep  and  to  loosen 
6)msm,  active  measures  are  fre<|uently  calUnl    for  during  the  paroxyt^m^j 
Chloroform  inhalation  has  often  Iwen  used  to  mitigate  the  attacks,  as  ha 
also  ether.     C*om|)l('tc  relaxation,  however,  never  ivsults  unites  the  anies^J 
thetic  be  pusliel  to  its  full  effect ;  and,  as  may  he  supj>ose<l,  this  m  not  nnat'^ 
tendL*<i  by  danj^er.     Espoc^ially  is  this  true  of  chloniform.     The  j^tient^i 
brt^athing  is  atri^idy  much  embarmssixl,  and  caiT  should  Ix*  taken  that  tJi€ 
auECsthetic  is  well  mixed  with  air.     Nitrite  of  amyl  has  also  Ix-en  used  to 
break  up  the  paroxysm,  and  txMiainly  deserves  more  extensive  trial,     II.  Cj 
\Voo4:l  speaks  highly  of  its  value,  and  in  a  case  ix^cenlly  under  the  ohser\'a- 
tion  of  the  writer  the  convulsions  were  uudoubtcHlly  ameliomtt^tl  by  its  us 
the  patient  finally  recovering.     Gowei^,  however,  states  that  at  Guy*s  He 
pital  it  was  ol}S<^rveil  that  the  spasm  W^ame  more  intense  at  first,  thougll 
si ighter  a fter v\  ards. 

Various  other  remalies  have  from  time  to  time  Ix^en  used  in  the  trcttt^l 
inent  of  tetanus,  l>ut  with  no  msult  that  would  justify  eonfidenee,      Amon| 
these  is  blotxllctting,  now  happily  fallen  intei  disust%  and  the  indication  for 
which  it  would,  indeed,  Ijc  difficult  to  see.     \\'arm  I)aihs  were  also  at  oi» 
tiuu^  thought  to  excnyV  a  beuefieial  a<*tiou   in   relaxing  the  spasm  ;  but  the' 
difficulty  attcuding  their  use,  ami  the  unavoidable  and  injurious  handling 
of  the  patient,  make  their  utility  more  than  pmblematicah 

Calabar  l>eau  alsci  has  In^en  extensively  used,  and  has  the  advantage  of  ' 
being  cajiablc  of  sulicutaneous  administration.  It  apjutirs  it^lly  to  |>c7S£i€i^J 
some  value.  In  the  cases  collwte<l  bv  Roemer  and  by  Wood  quite  a  notablel 
IKMTentage,  sometliing  over  fifty  jK^r  tvnt.,  recoveiTd,  Tins  evidence  is,  how- 
ever, open  to  the  ol»jei;tion  made  t:*lsewhere  regarding  isolateti  ciisc'S  collected  I 
irom  miscellaneous  sources.     We  are  far  more  apt  to  glean  the  truth  franij 
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cai^efiillv-presen'ed  hospital  rpoard.s.  For  instance,  araong  eight  cases  tiH?ated 
at  Guy's  Hospital  by  Calabar  Ijcan/  hut  one  reco\x*rcd  ;  nor  dws  this  result 
seem  to  have  varic^il  when  the  reraetly  was  fortifit^l  by  the  action  of  other 
drugs,  such  as  chloral  and  mnrpliine.  In  six  causes  of  miXiKl  ti-eatnient  l>ut 
one  recn%*ered.  When  rising  Calabar  bean  the  alkahiid  is  to  Ix*  preferred, 
H.  C.  WomI  fixes  as  a  nimlenite  dose  iltr  an  adult  one-iif\eeuth  of  a  gniin 
of  e»erine  i^^|ieati\l  every  throe  hours*  If  no  cHU^t  is  pmdueed,  the  dose 
shouhl  Ix^  incri^usetL  Bouchut,  cittxl  l»y  Wood,  fiMind  that  <ine-twentieth 
of  a  grain  given  hyjMKlcrmically  to  eliildreu  jircKhiet^l  very  detidtd  symp- 
toms, which  jiassed  otf  in  a  few  hours.  It  would  8et»m,  therefoi^,  that  a 
|»nijM*rly-]H'oportiuned  d*ise  would  hardly  be  aceomjiianiiHl  Ijv  danger. 

Among  ihe  various  other  drugs  that  have  been  nsi^l  are  cannabis  indittl, 
belladonna,  eoninm,  tobaiHNjj  lobelia,  and  curare,  all,  It  is  neciUess  to  say, 
\%'itJiont  fixed  msult.     Cannabis  iudim  is  certainly  very  inferior  to  ophim, 
the  jmrjxjses  of  winch  it  (inly  In  a  slight  measui-e  fills.     Curaix%  again,  is  so 
excessively  dangerous  ttiat,  altlmugh  its  action  is  suffieiently  well  known,  its 
U45e  must  always  Ix?  regarded  as  purely  exjx^riraental.     Though  first  sug- 
gested many  years  ago,  the  uncertain  cinnpiKsition  cif  individual  sim|ilef4 
of  the  drug,  and  the  ronsetjucnt  unnTtainty  in  its  <lusage,  have  prevcntcil, 
autiong  other  things,  its  practical  application  except  in  iscjiated  instances* 

Pa*ssing  in  ivview  the  varitius  pcjiiits  in  the  treatment  of  tetanus,  we 
liave,  in  addition  to  the  surgicnl  treatment  of  the  wound, /r«^,  the  mainte- 
nance of  absolute  quiet ;  aemndly^  efficient  feeding,  including  the  admiin's- 
t:-iiilion  of  akn^hol  ;  thlrdhf^  the  use  of  various  drugs  to  allay  the  motor 
c*xcitemcnt  and  to  pnxluc*c  slt»ep.  I  would  suggest  that  thci^t*  drugs  be 
used  in  the  average  case  as  follows.  Bromide  and  cliloj-al  should  he  given 
together  in  full  dost^s,  proportionetl,  of  course,  to  the  age  of  the  chihl ;  the«e 
do^-s  should  Ix*  reix-atcd  about  every  fiiiir  hours.  In  atldition,  morphine,  or 
morphine  combiuixl  with  some  other  liy[)nutic,  should  Ix^  given  at  intervals 
^lecording  to  cireumstances.  Should  symptoms  of  ciirtliac  weakness  come 
on,  digitalis  should  be  add^l  to  the  tn^tment  and  the  amount  of  alcoliol 
increased.  Ijastly,  nitrite  of  amyl  should  Ix'  usliI  to  ecuulKit  the  paroxysms, 
and,  if  inefficient,  chloroform  or  ether  should  be  substituteil. 

If  it  be  imjxjssible  to  adiniuister  the  bromide  and  cliloml  by  the  mouth, 
recoui'sc  should  be*  had  to  the  rwtnui,  aud,  if  this  latter  expetlient  fiiil  to 
make  an  impression,  hyixxiermic  injections  of  eserine  should  be  resorttKl 
to.  The  intravenous  injection  of  chloml,  at  one  time  practiced,  is  iiiad- 
misisible. 

Lastly,  the  jiatient  should  becloi^ly  watched  by  an  attendant  previously 
instrnetiM:!  in  tlie  metbuds  of  artificial  respiration,  for,  sliould  profound  cya- 
ntksis  make  its  ap|X'arautt*,  as  it  is  apt  to  do  at  tlu^  end  of  a  jiaroxysm,  arti- 
ficial !vsj>imtiou  must  Ix*  promptly  t^rriefl  out.  At  other  times  atropine, 
digitalis,  and  possibly  ammonia,  should  be  used  subcutaueously.     It  is  not 
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improbable  that  every  now  and  then  a  desperate  case  may  be  tided  <iv< 
extreme  care  and  watchfulness. 

The  bowels  should,  of  course,  be  opened,  though  this  is  often  a  no 
of  extreme  diflSculty.     Saline  cathartics  are  to  be  preferred. 

As  regards  the  excessive  sweating,  it  does  not  seem  to  call  for  q 
interference.  Guelpa,  indeed,  goes  so  far  as  to  recommend  pilocarpine, 
the  idea  that  the  noxious  ptomaines  will  be  excreted  by  the  skin.  Tli 
however,  purely  hypothetical. 


ATHETOSIS-CATALEPSY.-THOMSEN'S 

DISEASE. 

Br  GEORGE  W.  JACOBY,  M.D. 


ATHETOSIS. 

DefinitdoD. — Atlit'tnsi*^  (from  ^ffsroq^  **  without  fixed  position'*)  is  a  name 
first  used  bv  Hammond  in  1871  to  sp<?cily  a  peculiiir  disoixltT  of  motion, 
eharacterized  fhit?fly  by  oijntinuons  spa-smtxlio  movements  of  the  fingers  and 
tocs^  and  by  an  inability  to  maintain  the  affected  jmrts  in  any  position  in 
which  they  may  have  Ix'en  [jluixd. 

History. — Situx'  IIamniond*s  dc^scription,  c-am^  have  been  pnblis^hed  by 
mimemuri  observers,  among  whom  are  T.  C.  Sliaw,  Clitlbrd  Allbntt,  Enh^ii- 
burg,  Onlmont,  and  Gowers,  The  thesis  of  Oulmont,  in  addition  to  a  few 
personal  cases,  presents  a  remm^  of  all  (•asL'^s  publislied  jjrior  to  1878.  Of 
late  years  the  original  definitiou  of  Hammond  has  not  been  strietty  adhered 
to,  and  eases  have  be^eii  deserilxKl  nndt-r  the  name  of  athetosis  which  appar- 
ently shoidd  mil  l>e  so  termed. 

Etiologry^ — In  the  majority  of  published  eases  either  no  canse  is 
signed  or  tlie  snpptjsi^l  eans*?  cannot  be  aetrfittd  by  an  impartial  critic, ' 
Thus,  in  one  ease  of  congenital  athetosis  the  mother  dnring  pregnancy  was 
the  subject  of  undue  psychic  excitement.  In  another  ease  (Landonzy)  the 
atfocti<m  ap|x^ar^>d  after  a  severe  fright  dnring  ebildhoij*!,  Tranmatism 
(Hug Ik's)  and  eold  (Walker')  have  also  lx»en  ereditid  with  its  causation. 
In  a  large  number  of  Ciises  the  patients  had  previously  been  afflicted  with 
epilepsy,  delirium  tremens,  or  j>sychoses  of  various  character.  It  has  fre- 
ipiently  been  observed  in  imbt^^ilc  children  (Stiaw). 

Secondary  athetosis  is  frexjuently  encountered  in  childhood  as  a  sequela 
of  pidioent^ephalitis  (Strnmjwll).  This  fact  is  clearly  demonstrated  by 
Oul months  data.  Of  eleven  cases  of  athetosis  following  upon  ordinary 
hemiplegia,  three  iXMi'urred  in  ehiklhotid.  Twelve  aist^s  following  upon 
hemiplegia  witli  eiiilepsy  occurretl  in  children  whose  ages  varied  fmm  a 
few  months  to  seven  years.     Sex  has  no  influence  upon  the  pnxluction  of 
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the  disease ;    neither  is  there  any  prepnnderaDce  of  one  side  of  the  body 
affin-twl  over  the  other. 

Pathology. — Anto]>8ies  in  children  are  iinknowD,  and  i«usei$  dating  from 
ehildho<Kl  furnish  tew  reliable  data.  We  are,  therefore,  oblitrt^  to  draw  our 
coiK'luBions  from  tlie  autopsies  made  iu  adults.  In  refei-enee  to  seeondarj-j 
athetosis^  Kaliler  and  Pick  have  elearly  proved  tliat  all  post-hen li pi e<ric 
disturbanecs  of  motion  an:-  due  to  a  lesion  of  the  pyramidal  tract  ascend- 
ing between  the  thalamus  and  the  lenticular  nucleus.  Tlie  various  fornix 
of  disonlertiJ  motion  are  to  he  explained  by  simple  irritation  and  by  total 
or  partial  destniction  of  this  system  of  fibre??.  In  all  cases  of  post-henii- 
ple^ie  atlietosis»  anattmiiL-al  examinatiiui  lias  shown  the  lesiun  to  Ik*  in  the 
vicinity  of  this  tract*  The  focus  ^vas  iu  the  left  tliahamus  in  a  ease  i»f 
Gowers's ;  \¥eir  Mitchell,  L6pioc,  and  Landouzy  found  lesions  of  the  striata. 
In  twelve  ant^ipics  cttc<I  by  Kahler  and  Pick^,  tlic  [kirts  mainly  involved 
were  the  thalamus,  the  lenticular  nucleus,  and  the  internal  capsule.  It  is 
very  probiible  tliat  atlietosis,  as  well  as  all  the  other  ixjst-hemiplegie  dis- 
orders of  motion,  is  caused  by  an  irritative  process  affecting  the  pyram- 
idal tract  at  any  part  of  its  courses  Bcrnhanit,  in  a  cuse  of  hemiathetosis 
jRist-licmiplcgiea,  found  imi  of  softening  in  tfic  right  st riati un  and  one  focus 
also  iu  the  left.  The  riglit  anterior  communicating  and  the  right  Sylvian 
artery  were  cjbstructccL  Ewald  in  a  case  occurring  during  the  course  of  a 
dementia  paralytica,  iu  addition  to  signs  of  a<nite  and  clironic  meningitis, 
found  twocircumscrilxxl  foci  of  softening  in  the  first  left  temptiml  convolu- 
tion. RosenlDach  in  a  c-ase  of  bilatend  athetosis  oceurring  during  the  <?oui"^ 
of  a  case  of  tabes  doi-salis,  iu  addition  to  tlie  sclerosis  of  the  jx»sterior 
columns,  found  a  focus  of  sotlening  in  the  posterior  lower  and  external  end 
of  the  rif/id  Icoticnlar  nucleus.  A  ctise  of  this  kind  (athetosis  and  tabes),  but 
witliout  autopsy,  was  also  seeu  by  Herger.  MnrrcU  in  a  cast*  uf  his  fonwd 
the  right  corpus  striatum  to  he  almost  entin?ly  destroyed,  the  thalamus  ap- 
pearing healthy.  Landonxy  iu  a  c*ase  of  right  heniiathetosis  dating  fjvjni 
ehildluiod  fuund  an  old  lesion  situated  iu  the  anterior  ^lart  of  the  left 
lenticular  nucleus. 

Cases  of  atlictosis  without  hemiplegia  are  probably  produced  by  an 
irritative  central  prL>ct\ss  not  sufficiently  €\xtcnsive  to  produce  a  {mralysts 
(Bcrger)*  In  one  of  Oulmout's  cast^  of  primary  athetosis  a  focus  of 
softening  was  fouud  in  the  lenticidar  nucleus  and  the  striatum  of  one  side, 
Lauenstei u's  case  is  of  importanee  in  so  fur  that  the  athetosic  nifivements, 
which  were  limited  to  the  fingers  of  the  left  hand,  (X-cnirred  eleven  days 
before  death  in  a  patient  suffering  with  canliac  disease^  no  paralysis  bc»ing 
manifest.  The  autopsy  revealed  a  fresh  focal  lesion  at  the  anterior  end  of 
the  right  thalamus. 

These  facts,  together  with  Deraange'a  case  (conclusive  of  cortical  dia 
ease),  corroborate  the  statement  that  a  lesion  at  any  jxirt  of  the  pyramidal 
traet  may  prodiiee  athetosis.  In  rases  dating  from  childho<xl,  Gowers,  on 
account  of  its  varied  poeitioUj  extent,  and  frefpiency  of  occurrence,  believes 
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the  athetosis  to  be  due  to  iiupairiiifiit  in  tlie  uiitrition  of  the  growing  motor 

Symptoms, — The  sjiiisiiKMlic  movemonts  ajjjmir  cfim|)aratively  siid- 
dealy,  certain  prodmmi  gcnemll)^  huvinj;:  liwn  overhxjktxl  or  dtsre^ardeil. 

The  [in^vioiis  history  will  often  reveal  the  pre-existeiitM?  of  motor  dis- 
tarbanee.  As  a  rule,  a  unilateral  pamlvHis  or  parc^^is  will  \>e  fonud  to  liuve 
l>eeu  present  prior  to  the  developnieiit  of  the  athetosis.  This  is*  then  ^^> 
oudary  to  miiw  other  affection  uf  which  the  paralysis  is  a  symptom. 

The  spasms,  whieh  constitute  the  main  symptom  of  the  athetosis,  are 

very  charaeteristie.     They  are  localized  exclusively,  or  nearly  so,  in  the 

peripheral  ends  of  the  extremities/affcctinir  the  finders,  hand,  trx'S»  or  foot. 

As  a  rule,  they  ai*e  unilateml.     In  rare  ctises  the  muscles  of  the  ne<.*k  and 

face  are  affec^ted,  causing  ei>ntinual  distoitiou  of  the  tat^  and  mouth.     The 

tongue  may  also  be  atFected  (Struni|xVll),  rendering  si^etTh   indistinct  and 

labored*     The  spasms  are  always  of  grwiter  intensity  in  the  fingers  than  in 

the  toes.     They  arc  frcc^ut^itly  entirely  wanting  in  the  toes,  very  mrely  in 

the  fingertt.    In  a  boyageil  f lurtecii  (Bernhardt)  and  in  anotlier  cane  (Tifton) 

the   movements  were   confintHl  to  the  lower  extit'tnity.      The  movements 

when  seen  in  tlie  fingci>*  ami  hand  are  those  of  adduction  antl  alKluetion, 

Uternating  with  movements  of  supination  and  pronation.     They  are  en- 

'^ii-ely  involuntary,  always  slow,  extensive,  and  rhythmiiid,  cxrmtHl  with  a 

c^Ttain  regularity  and  even  monotony,  repiTseuting  a  spaics  of  irregular 

i  uetHirdination.     They  make  the   impression  of  labored  voluntary  move- 

■iieuts.     The  term  mobile  spasm  (Gowers)  exprc»sses  tlie  c<jndition  clearly. 

In  some  cases  hyperex tension  of  the  fingers,  with  positions  of  snbluxa- 

^iun  due  to  a  rx*Iaxation  of  tfie  tendons,  is  noticed.     The  movements  are 

generally  very  active,  but  ai^e  continually  clianging  in  intensity  and  beeiime 

Mem  marked  when  the  attention  of  the  patient  is  distnitjtfxl.     Tliose  pn^ent 

in  the  tiK^  and  tcet  are  of  tlie  same  ehai-ucter.     The  movements  are  present 

mxt  all  times,  and  in  the  majority  of  eases  persist  during  slwp.     Only  in 

^'xwptioual  eases  can  they  l>e  voluntarily  supprt^sed,  and  then  only  for  a 

brief  )»eriod.     In  a  c^ase  of  our  own,  as  also  in  Hannnond's  original  case, 

coergetie  comiJiY^ssion  of  the  wrist -joint  product^  tem]wrarv  cessation  of 

the  movements. 

Atypii^al  eases,  with  pericxlieal  prescniee  of  the  spasms,  have  alsfi  been 
I  observwl.  Transitory  t^nitraetures  of  the  wrist  and  ankle  also  oeeur,  the 
charaeteristie  molpile  spasm  disjipin'aring  and  tin'  s]KM'ial  feature  of  the  ath- 
etosis being  temporarily  lost.  A  remarkalile  llvt  is  that  these  athet4i8ic 
movements  may  contitnn'  indefinitely  without  etuising  any  e<>mplaint  of 
fatigue,  althougli  the  natural  t\nietion8  of  the  affei'ted  limlw^,  the  hand  and 

Ifingerfi  especially,  bcctjme  greatfy  im]>aircMl,  cansing  the  voluntary  move- 
ments to  l>e  slow  an*l  labonnl  (IkTuiianlt,  Rosenbarh,  Iknger).  (fcnemlly 
the  afTeetion  is  eonfine<l  to  one-half  of  the  bixly  (hemiathetosiB),  but  caaes 
are  known  in  which  l>oth  sides  weif*  atffx-ted  (athetosis  bilatemlis). 

The  most  Impient  form  of  athettusis  is  the  seeoudary  or  symptomatic 
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form,  in  which  the  movements  apiK*ar  in  the  [mralyzKl  limbs  of  hemiplegia 
usually  at  a  time  when  partial  retnigrcssiuii  of  the  paralysis  has  taken  placje. 
In  a  cuse  of  Barr's  the  luovements  hrst  appeared  in  the  non-iiaralyzeil  side, 
subsecpiently  imi)!i(*ating  the  tether.  The  secondary  form  is  always  a  symp- 
tom of  a  eeiTbral  fixul  U>iion,  and  eonstitiites*  a  s|>ei'ial  form  of  post^bemi- 
plegic  disturbantx?  uf  mf)tiun  (Gowen-s),  rliiiit-ally  tiirturiiig  materially  from 
l)08t-hemiplegic  chorea  (Weir  Mitchell,  Chaitxit).  lu  these  eased  the  hemi- 
J>a^esi^f,  hemiaoiesthef^ia,  atrofihy,  and  eontmeture  of  the  musc»les,  exag- 
gerated tendini  lY'tiexe^j  dis*  in  lei's  uf  intelligentVj  abnormal  irritability,  and 
epileptic  attacks,  when  present,  are  also  symptoms  of  the  foc*al  lesion.  In 
a  limitinl  nomber  of  cw^vs  the  athetosis  ha.s  devt^hipid  primarily  withniit 
the  prtredeutx^  of  ut lier  symptoms  in  the  afteeted  limbs.  Of  this  idiopathic 
form  tlic  most  interesting  variety  is  the  congenital  athetosis  (Stninipell, 
Bonrneville,  and  Pilliet).  The  mnjority  of  primary  vm^v^  are  also  bilateral 
(BonrneviHe,  Warner).  Primary  east^  have  bt^eii  Jebcribed  by  Landouzy, 
Gnauek^  Onlmont,  Eulenbnrg,  and  Kircldu>f, 

DiagnoBis.— If  we  confine  ourselves  strictly  to  the  dt^finition  and  the 
de^criptioiij  the  ditignosis  of  the  affection  ii^  not  difRcnlt.  The  strict  hxidi- 
zation  of  the  movements  in  the  tingeri?  autl  tiH-s  not  Ix-ing  acknowledged 
by  all  authors,  the  diagnosis  will  constHpiently  depend  almost  entirely  upon 
the  character  of  the  movements.  In  t^hildreu  tlie  diagnosis  must  always 
lie  maile  between  a  hemiclionti  and  a  lirmiathetosis.  The  lot^lizution  of 
the  affection  is  imj>ortant  liefe*  AVhereas  in  atlietosis  only  tlie  [jeriphenil 
parts  of  the  extremities,  the  liands  and  the  iVvt,  are  affected,  in  cliorni  sneh 
is  not  the  case.  If  the  face  alone  is  alfected,  the  disorder  may  be  considered 
choreic  and  not  athetosic*  The  movements  themselves  are  also  entirely 
different  in  chamctcr  in  the  two  disorders.  In  cliorea  we  have  the  quick, 
iri^egular,  misdirtH'tcKl  movements,  incrc»ased  by  volnntary  elfbrts,  and 
irrt^ularly  spretid  over  all  tlie  inus(*les.  In  athetosis  the  regularity  and 
monotony  of  the  movements  form  a  sufficient  conti-ast  to  this  picture.  In 
some  aises,  both  factors,  Iocali>iati(m  and  diameter  of  the  movements,  will 
be  rtHpiisite  Ibr  a  corrwt  diagnosis  ;  tljcse  are  tlie  ex(X*ptional  cases  of  athe- 
tosis in  which  the  movements  partake  somewhat  td'  a  choreic  character. 
Thus,  a  t-Eise  of  primary  atiiet{)sis  has  been  dcst*rilHHl  which  graduallv  be- 
came tranHfiirmfd  int^j  a  chorea  (Ix'ube),  and  alsu  a  case  of  chorea  |Tost- 
hemiplegim  in  whi(*li  the  choi*eic  movements  assumed  an  athetosic  character 
(Bernhardt). 

Progrnoeis. — The  affection  is  generally  chronic,  and  remains  unchanged 
for  years.  Recovery  occurs,  if  at  alb  only  in  the  rarest  eases.  A  case  of 
primary  athetosis  of  Gnanck  resulttxl  in  complete  RXHJvery,  and  Case  28  of 
Oulmont's  tht^sis  w^as  slightly  impmved.  Improvement  of  seeondarj'  cases 
ha.s  Wen  mentiont^l  by  Hammond,  Go  Wei's,  and  Pitaist,  but  no  cases  of 
cui'e  are  known.     When  death  cwx-ni-s  it  is  not  due  to  the  athet<:)8is  as  such. 

Treatment. — In  rt*tercnce  to  the  treatment  of  the  affection  little  is  to 
be  said  :  thus  far  the  various  remedies  have  proved  of  little  avail,     Elec- 
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tnnty,  tlic  ho|)e  of  many,  is  of  no  value.  The  iiatiire  of  Hic  loBion.<i  known 
to  (iroddw  athetitsisi  is  of  such  a  diaracter  as  to  pi^dudo  their  po8j^ibIe 
removal  by  I'eme'dial  a<;encies.  In  the  t:ti!?c«  whieh  iniprovtHl,  the  remedies 
employed  were  galvanism  (Oulmont),  bromide  of  potassium,  menniry 
(Old moot),  iidideof  potassium  ((jlowei-s),  setnns,  ehinin,  and  nerve-streteh- 
ing  (Haiuiin>nd)* 

LITERATURE. 

Hummoiitl,  \\\  A  ,  Trentise  on  DiM-ases  of  the  Nervaiw  System,  New  York|  1872* 

AllbuU,  C.,  MiHlJcul  Tinit^nnil  GuzcHte,  1872. 

BiifT^,  G.  A,r  Medit'ul  Times  and  Gaz*  «*.%  1885,  vo].  L  p.  14  1, 

BtTger,  Eulunl>urg'»Roal-Enrykloj)tt*xlir,  I88i»>  vol,  ii,  p,  12t>. 

Bf^rnhiirdt,  ViR'hMws  Anhiv,  1876^  vmI.  Ixvii.;  Atxhiv  f.  Psychiatric,  1882,  vol,  ril 
p  i9>;  Btdln.  Klin   W-M-hc  ns^ehriap  1875,  pp,  488,  492. 

BiiunivviOe  and  PiHiet,  Artk  tie  Neinol.,  1887,  vol  ii,  p,  886. 

Dil'mftrjge,  Rovue  tie  Mtxlccine,  1883,  Cn^e  II. ^  p.  875. 

Eulenbur^,  ZieniBson's  8p<M\  Pnrhol   und  Tberop.,  1877,  vol,  xn,  p,  2. 

Ewald,  C.  A.,  DeiUiKlies  Arcli,  f.  Klin.  Mod.,  1877,  p-  bm, 

Gnaiick,  Archiv  f  P^yobiiitrip,  187U,  pp.  ;iOO-315, 

Gowi?rs,  Meilico-tliinirgk-al  Tmnj^uclions^  1876,  p.  271  ;  Diseuaea  of  the  Nervcrtia 
Sy*tem^  Philiidelpbia,  1888. 

Hamni'fTid,  O.  M.,  JMiimal  of  NervauA  and  M»^nlal  DiFejii»eft,  1886,  p.  780. 

llupha*,  C,  N.,  Alii^iiist  and  Nrumlo^'ist,  1887^  p,  888. 

Kiix'hliofj  AR'hiv  f,  Psyebifttric%  vol.  xiii.  p.  3. 

Lfubi-,  Deuu^cli^  Ait^h.  f.  Klin,  Mcid.,  1880. 

Mumdl,  W.,  Limect,  1879,  vol.  I  p.  3G0, 

Uuhnnnt,  fetudi>>*  elinif|ues  Hir  I'AtbettJde,  Pari*,  1878. 

Rf*8enbiteh,  Vircbow's  Aix^hu',  187^,  voL  Ixviii.  p.  86. 

StnimpfB,  Lt'brhuch  der  S|M*d(db!n  Prttbrdugie,  vtd.  iL,  1886. 

Tison,  GazHle  dis^  Hopit»ux,  lH79i  p.  83. 

Wiilker,  Briti'^b  Medical  Journal,  188-i,  vuL  ii.  p,  1143. 

Warner,  Bmo,  London,  1882^3,  p.  114. 


CATALEPSY. 

Definition  and  History, — The  term  catalepsy ,  formerly  employed  to 
denote  a  sjKvial  t^irm  nf  ilisense,  is  now  wry  generally  m^n]  to  denote  a 
8I)eeial  gymptom  iw-^'urring  in  a  variety  of  dij=eas(*d  mmlitions  of  the  ner- 
vous system.  The  use  of  the  word  eatah'psy  itself  dates  baek  to  the 
ancients,  (ireek  writei^  nsing  it  in  the  si|jfniheaiM'e  of  a  surprist^  a  seizure. 

Whereas  Hijipocratcs  emph>yg  the  woixl  xarfiAr^tf^nr  to  represent  a  eiin- 
vnlsive  di.norder,  (ralen  dewribes  the  affection  in  a  manner  whic*h  entirely 
eoinf*idt*s  with  (Hir  views.  Dnrincr  the  periml  hitervening  between  Galen 
and  Hofthiaun  (HlBSithe  most  varied  disoixlers  wei'e  eoidounded  under  this 
name*  The  ^\fff.Tibiiiiaji  cnra^  of  the  liml>s  was  tii-st  desfTil>ed  !)y  Hpren- 
gd.  OmiiB  (iViiO),  Ti8sot  (1807),  Fleisc^i  (1812),  and  other8  gave  elear 
dcfteriptions  of  the  eondition.  Gradually,  however,  the  views  and  deserip- 
tion^  of  tite  various  authors  beeame  nioiv  and  moix^  dissenting,  uniil  the 


rrti  iit^Ti plums  of  ailtH'tioiii?  like  chcirea,  epilepsy, 

il>t  pnK?**iU  day  the  p!X*cMSi*  ttiguificance  of  tJie  term 

MQditahor»  varies  gr^'atly,  the  only  comnioo  prin- 

tR^aU  a$a  nine  qua  non  IxMiig  the  waxy  flexibility* 

CBlalepsy,  the  term  tx^iug  used  in  cuDtradis- 

sy  (ihe  cataleptic  euiKlition  pnxhieed  m  certain 

^  i^aflKe  of  a  Inud  nuise,  a  dazzling  light,  prolonged 

— ^  "ir  eyes,  or  as»  a  se*|ue!  of  the  lethargic  condition 

*    aay  ueeiir  in  both  hexes  and  at  all  agefi.     It  is, 

^  in  the  female  sex  and  in  early  adnlt  life.     The 

4B.  M  <arly  eljildhood.     To  my  koowledge  the  youngest 

419  «€m  child  three  years  of  age,  dej^erilxxl  by  A.  Jac^>bi. 

MB <affs  encountered  in  ehildmu.     The  gexes  were  about 

siyb^ftges  varied  from  fivi«  tu  fifteen  yearn,     Euleuburg 

B»  Mfve  years  of  age ;  Stljuarlz  saw  a  case  in  a  Ijoy  of 

V  a  •  boy  of  eight.     The  iieuroi>athie  coastitution  seems 

^pHl  io  the  prothietion  of  t-atalej^sy  as  it  d<x*s  in  tlie  pro- 

aftwtions.      We  thetH?fore  not  infrequently   find 

I  fiunilies  in  wliich  iuaanity  and  drunkenness  aix*  pnesi- 

mode  of  life  and  a  faulty  mmle  of  iHhieation  al^o  may 

upon  its  )»rmluction.     We  do  n(*t  liere  refer  to  thu^e 

i  met  witli  as  j^art  and  jiareel  of  certain  psych*>?!ie)»* 

-     :ap^>rtanee  has  been  attached  to  bh*ws  anil  nialtrejitmcut 

^y  4c«il  seven,  chorea  followed  hy  ratale|m%  af>er  nmltreatnienl), 

rti«a^fiii^nrl)auee  or  sudden  alarm  (Ulav'^,  ciitalept^y  in  a  girl  of 

^;^  w^Ule  bathing)*    Retarded  sexual  deveh>pment  and  chlorot^is 

^^aags  snp]»ost*d  Uy  exwi  an  iuduence  u|Min  hh  pnxlnctiou.     In 

^_-  ^'  mm  wfcTHxI  to  by  Ijaodonzy,  ralalepsy  o<x'urreil  after  sudden 

nstnmtion,     Masturbation  and  reflex  irritation  have  also 

li  wifk  it8  prmhictiou*     In  t^hort,  every  factor  which  ii^  of  sig- 

xi^  jirodui'tion  of  hysteria   is  sj)oken  of  here;    it   is  als4j  a 

gy  is  most  fi'equently  met  with  in  hysterical  individual 

is  one  of  the  most  important  elements  in  its  pro<luetiou. 

►  eiioonuter  a  cataleptic  conditiou  in  certain  teases  of  e*hoTx«, 

^^^  ptfimbie  depi*essivc  and  exalted   conditions  (melancholia   atto- 

-i^  ^^^Oisy),  and  in  various  organic  cerebral  affections,  esjKX'ially 


abo  are  the  artificially-i>r(xluced  forms  of  tins  disorder. 
<^teirim7  Ufwiu  the  various  hypnotic  exix^riments  for  the  pitiduo- 
^liMT  and  licmii  atalcpsy,  it  is  worthy  of  note  that  I^as^^^ne  hjis 
%  Uiittdent  catale|*sy  l)y  simply  covering  tlje  eyes  of  hysterical 
MhI  ^uit  Striibing,  in  a  cataleptic  subject,  could  at  any  time  pro- 
,*k  by  the  transverse  passage  of  a  galvanic  current  through  the 


—Our  anatomical  knowledge  of  oitalepsy  id  very  slight 


» 


Schwartz,  in  the  case  eitt>J^  found  softening  of  the  striatum  and  thalamns 
and  exudation  into  tlie  duni  spiiudis,  Meissner  in  another  t«uso  (imin,  eata- 
IcptiCy  then  epileptic,  and  finally  hetniplegie)  found  ujwn  autopsy  an  epi- 
thelioma in  the  anterior  wrehml  fossa,  g:rowin|T  fixmi  the  dum.  The  right 
eerehral  cortex  and  the  striauini  were  sortenetl,  Xo  ihxluetions  of  any  kind 
are  admissible  from  this  scanty  material,  and  we  i-an  thert*forc  only  sur- 
mise the  path*>g(Mie8is  from  tlie  character  of  the  symptoms.  Authors  have 
here  alli>wi'd  tlieir  imagination  full  sway.  Henle  believed  in  a  dcpix^ssion 
of  oerelind  action,  and  eonsiilered  eatale[>sy  analogous  to  syncope,  L. 
Meyer  believes  tljat  the  mental  impression  prt>diict\s  an  incTeascd  muscular 
tonus.  Hammond  sjK'aks  of  [>ara lysis  of  ihe  will,  nKLsked  ejjilcpsy,  ete. 
Enlenburg  considers  the  eatak  ptic  muscular  eoutraetions  as  reflex,  and  says 
they  must  Ix?  inerrastMl  if  the  voluntary  impulse  from  the  cerebrum  is 
abolishtMl,  |>arti(nilarly  if  the  reflex  inhibitory  eentres  are  lost.  Soltmann 
thinks  that  a  eonntvtiim  is  possilde  between  the  physiulogieal  eoutraetion  of 
the  muscle?*  in  the  new-born  and  the  eoutraetions  in  catalepsy. 

No  matter  how  we  endeavor  to  explain  the  proeess,  we  have  apjmrently 
a  continuous  stimidatifm  of  the  must-les  by  some  of  the  motor  centres: 
that  these  are  in  a  condition  of  overact  ion  on  aceonnt  of  loss  of  some  Inhibi- 
tory action  s<'enis  probalile  J  but  whit^h  influenrt's  aw  at  work  in  keeping 
the  muscles  in  such  a  state  of  innervation  that  tliey  are  in  a  condition  of 
Ciontrai'tion  just  s'iffieient  to  overcome  the  force  of  gmvity  and  to  enable 
tht-m  to  rc*tain  the  limb  in  the  position  in  which  it  may  be  placed,  is  totally 
unknown. 

Symptonaatologry.^ — In  an  analysis  of  the  symptoms  presented  by  t!ie 
^"arious  rases  we  must  differentiate  between  those  of  the  piroxysm  itself 
«ind  those  (jf  tlic  aiusal  disease,  Tiie  attacks  themselves  s<imetime^  show 
^?ertain  priKlromal  syniptojus.  Dizziness,  hcadarbe,  lu<'Cf»ugbs,  ei*ami>s  of 
Xhe  stomarh,  trt'inor,  heaviness  of  the  limbs,  impciirment  of  memory,  faints 
ing-spells,  have  all  liwn  elasscd  as  sudi. 

As  a  rnh^f  the  attacks  oc<nir  suddenly,  and  even  if  prodromal  symptoms 
mre  present  they  are  generally  disregardnb  The  entin^  tnnscular  system 
Ix^comes  rigid »  and  the  patients  rrmain  hxed  and  inimoval*!^  in  the  |K»sition 
in  which  the  attack  overttiok  them.  The  muscles  feel  hard  and  teiisi',  and 
tliis  rigidity  is  at  first  exccj^sive,  but  after  a  short  time  the  limbs  submit  to 
passive  movement,  any  position  in  which  tliey  may  1m?  phicnl  being  retained 
for  a  few  minut*^.  The  muscular  contractions  pn«lu<.'fd  liy  the  chNi'tnc 
curivnt  disappear  with  the  discijutinnanee  of  tlie  current  (M,  Rosenthal). 
There  is  always  a  certain  amount  of  resistance  to  passive  movements,  and 
this,  on  account  of  the  impression  made  upf>n  the  o|K'nitor  as  though  he 
were  mouhting  wnx,  has  Iwen  tvrmi'i]  Jfe2^thl/if(w  cerea.  Any  (h*sin'd  |M»sition 
may  thus  be  imposed  upon  the  limb.  The  leg,  arm,  hand,  etc.,  may  be 
placed  iri  any  special  position  (in  contradistinction  to  hypucitic  catalepsy, 
no  c^mimand  net*<l  be  issued  nor  remark  made),  and  it  will  there  remain  until 
it  fells  in  eonseqtience  of  the  laws  of  gravity.     The  countenance  is  usually 
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plowed  or  open,  aceordjiigi 


void  of  any  expi'ession,  the  eves  remain i 
their  ermditiuu  at  tlie   Ix^gimiiiig  of  the  attack. 

and  rcaotiunless.  The  state  of  sensibility  varies ;  in  profound  caeei  tb(!f«i 
(*t»jtijdete  Jiiuesthisia,  in  others  s-ensatfun  is  normal,  and  in  still  others  tlwf* 
is  liypenesthesia  (Piiel,  Las^ij^ue).  Keflex  exeitability  isal)sent;  in  Beveri- 
eases  even  the  eorneal  I'eflex  is  not  present.  The  patellar  tendon  refle%  it 
retained.  Consc^iunsness  is  ^enei^ally  lost,  but  iu  some  cases  it  may  he  {«^ 
tially  or  entirely  (Mosler)  retaine<l.  The  tenipt^rature  is  either  reduced  or 
normal ;  pnlse  and  respiration  are  weak,  hardly  observable^  but  regular. 
The  attacks  may  last  froni  a  few  minntes  to  several  hours,  and  the  recovm 
is  either  ^radnal  ur  sndden.  In  some  eases  thev  reenr  with  reinarkablf 
regularity,  but  their  freqneney  as  well  as  their  sev€*rity  varies  in  cadi 
individual  tuse. 

Diagnosis. — The  dia«z:nosi9of  the  paroxysm  presents  no  diffieidty  what- 
ever, li'  we  bear  in  mind  the  eliaracteristit*  forta  of  musenlar  iimtraetittfit 
the  Jltwibtiilas  cerea^  it  is  Imixlly  jxjssible  to  confound  the  attack  with  atir 
other  disorder.  Cases  of  simple  trance  should  not  l>«?  termed  eatal 
aecoLint  of  the  absence  of  muscular  rigidity.  The  diagnosis  of  the 
affection  is  more  diffienlt.  Tlie  <^^italeptie  phenomena  alone  give  ns  no  doe, 
bnt  the  as'^ociak'd  symptoms  oceurring  during  the  attack  as  well  ns  iu  the 
intervals  aii*  impuitant.  In  all  eases  of  hysteriiml  cata!ej*sy  the  prcwoof 
of  other  hysterieal  symptoms  will  n»veal  their  nature.  The  assertion  tbnt 
catalepsy  may  Ix;  mistaken  fi>r  tetanus,  apoplexy,  or  syncope  is  unwarraritn!, 
if  its  characteristics  are  l>orne  in  mind. 

Prognosis*— It  is  i-are  for  death  tofK^eur  during  an  attaek  of  mtalepy; 
the  prognosis,  so  far  as  life  is  eoneerned,  is  good ;  but  whether  a  reeurrrna* 
of  the  attack  can  be  prevente<l  is  more  difficult  to  answer.  The  natuif  of 
the  causal  affection  will  here  be  the  determining  faetctr.  In  the  majoritvif 
eases  the  attacks  recur  at  intervals  during  the  entire  life  of  tlie  jiatient 

Treatment.— In   the  treatment  of  this  aftection  we  must   nhi*\f  bH 
endeavor  to  ifmove  the  pnKlucing  cause  of  tlie  abnormal  ctnidilion,    Tlml 
this  is  not  easily  aecomplislied^  and  freqnently  cannot  be  done  at  all,  i* 
shown  by  the  ill  success  which  attends  our  efforts  in  the  treatment  of  (i<hcT 
severe  hysterical  conditions.     The  gencnd  nutrition  of  the  child  miis't  \^ 
improved  by  dietetic  or  niiHlicinal  means ;  above  all,  good  food  and  frwb 
air  are  to  be  recomraen(k>d,  and  then  hydrotherapy,  massagi*,  griniiwtw^ 
and  hitter  tonics  will  be  found  of  value.     The  former  depletory  motif  wf 
treatment,  l)y  means  of  venesection,  diaphoretics,  emetics,  et<'.,  tiannot  br 
too  severely  condemneil.    Speeifif«  do  not  exist.    For  the  cure  of  i'aiak>{»fi 
as  for  tliat  of  all  other  disc^ases  in  which  the  treatment  is  diffieidt,  inmrro«^ 
able  reuinlics  have  been  i*ecom  mended.     Chin  in,  pui]gativt%*,  ant  helm  iatictt 
chloride  of  soilium^  electricity,  etc.,  have  each  been  credited  with  tbi*  ctife 
of  certain  castas. 

During  the  attaek  itself  very  little  is  to  be  done.     The  nttiiek  gfocndly 
ceases  by  self-limitation,  independently  of  any  remedies  employed.     Tin* 
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rases  in  whirh  the  attack  may  h}  interrupteil  hy  a  pail  of  eokl  water  or  the 
^actual  cauttTv  are  probably  not  true  eases  of  catalepsy.     In  the  majority 

csLses  the  use  of  the  faradic  brush  or  tlie  actual  cautery  ie  valueless. 
Pressure  over  the  supraorbital  fomraina,  as  well  as  over  the  ovaries  in  female 
jiaticuits,  may  be  tried.  In  a  f-ase  of  Strubiug's,  both  manipulations  w^ere 
capable  of  interruptiiig  tlie  attack  temporarily. 

All  that  we  can  do  is  to  keep  up  the  nutrition  of  the  patient^  making 
use  of  the  stomaeh-tube,  if  necessary. 


MYOTONIA    CONGENITA. 

(THOMSEN'S   DISEASE.) 

Definition. — This  diseiise,  which  is  named  after  the  physieiaii  who,  him- 
self afBictedj  tlrst  attracted  general  attention  to  it  hy  his  thorougli  deserip 
tion,  is  a  peculiar  disorder  of  the  vohmtary  movements,  ehameterized  by  an 
iphibitroii  of  tliese  movements,  due  to  a  stiffiiess  nnd  tension  of  the  mascles^ 
and  mxurrring  particularly  after  a  jwriod  of  inactivity, 
B  History. — In  187G  the  disc^ast*,  as  it  oecurretl  in  himself  and  in  four 
^keneratioos  of  his  family,  was  first  desenlwx!  by  Dr,  J,  Thonisc^u.  Twenty- 
^wiree  cases  occurred  in  this  family.  The  title  emph:iycd  in  his  description 
^Kwas  **  Tonic  s))asms  in  voluntarily  moved  muscles."  The  only  references  to 
this  class  of  rti^es  whic^i  emi  be  found  prior  to  1870  are  one  by  Sir  Charlf^ 
Bell  and  another  by  Ijcyden,  Since  Thomsen's  publitmtion  rejiorts  of  simi- 
lar eases  have  been  received  from  nearly  all  countries.  Many  of  these  eases 
have  only  certain  symptoms  in  eommou  with  the  affix'tion  desfTilxd  by 
Thomsen,  while  others,  in  addition  to  the  ehara<"t eristic  sympt^ims,  present 
plieuomena  which  pi>int  to  the  existence  of  central  nerve  disorder.  The 
most  complete  publieation  upon  the  subject*  also  containing  an  analysis  of 
the  positive  and  doubtful  casc^  published  prior  to  1S8G,  is  Erh\s  monograph 
on  Myotonia  Congenita.  The  nu ml)er  of  eases  analyzed  in  this  IxMik  is 
twenty-eight  ;  tliis  number  does  not  include  the  cases  (twenty-two  or 
twenty-tliree)  otxMirring  in  Thomsen's  own  family,  two  of  which  only  have 
been  descTibed,  and  these  without  any  objective  examination.     The  c^ase  de- 

Pribetl  by  us  w^as  the  twenty-ninth,  and  since  then  a  few  more  cases  have 
!en  published.     This  number  inchidc^  only  the  pure  and  typical  ceases. 
Etiologry,^ — The  etiology  of   the  airection  dcmonstrat4:'S  that  the  most 
inip<jrtiint  iactor  in  its  production  is  heredity.     In  the  majority  of  cases  it 
is  a  family  disease,  and  in  nearly  alt  the  patients  the  atfiHiion  was  noticed 

•in  early  rliildhood,  as  soon  as  the  cbild  was  nl)ligcd  to  make  systematic  use 
of  its  muscles.  In  a  number  of  aises,  in  additioti  to  the  (jresenee  of  the 
p>ame  affection  in  other  meml>ers  or  in  coUateml  brauelies  of  the  family, 
other  neuropathic  disorders  were  present. 

Thus,  Weidmann  gives  the  history  of  a  patient^  of  whom  one  brother 
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wajs  epileptic  and  another  had  died  in  conseqiience  of  a  meningitis ;  Knud 
Poutoppidan  deseriljes  a  case  in  whose  family  numerous  neun»imthic  dis- 
orders wei-e  found ;  and  in  the  family  of  a  {mtieiit  of  Bemhardt's  a  number 
of  consanguineous  marriages  had  occurred. 

Males  seem  to  be  more  frequently  aSected  than  females.  Of  the  in- 
fluence of  other  causes,  particularly  psychic  emotion,  we  know  little:  cases 
have  been  dest^ribed  by  Seeligmiiller,  Peters,  and  Engel  in  which  the  origin 
of  the  affection  is  ascribed  to  fright.  EngeFs  case  is  probably  not  a  genuine 
(?ase  of  Thomsen*s  disease.  Climate  and  country  may  liave  some  influencf* 
upon  its  ]>roduction ;  the  affection  apjjeai's  to  be  more  common  in  Scan- 
dinavia and  Germany  thau  in  France  and  England^  and  is  exceedingly  rare 
in  America. 

Pathologry, — Autopsies  do  not  exist  In  a  number  of  cases  pieces  of 
muscle  have  Ijeen  either  exciseil  or  removed  by  tlic  harpoon  inira  inlam. 
Thus,  micn.»scopiiml  examinations  of  muscle  were  made  by  Poufick,  Pet  rone, 
Jacusiel-Grawitz,  Knud  Poutop])idau,  Riwlcr,  Erb,  and  ourselves,  but  by 
all,  with  tbe  exception  of  Erb  and  ourseKes,  with  purely  negative  results. 
Erb  found  the  cfianges  in  the  raus^'les  to  consist  of  an  enormous  hyper- 
trophy of  all  fibres,  and  great  jirolifcration  of  nuclei,  with  altered  apj^car- 
ance  of  the  minute  structure  (indistinct  tmns verse  striation,  homogeneous 


Myuiuiiiii  cotigctiiu,    f4(iti(ii'icep«  feumria 

iippeamnt'c  mi  transverse  section,  formation  of  vacuoles  in  the  fibre i 

addition,  a  slight  increase  of  the  perimysium  is  noticeable.     (Fig.  l.)I 


MfotonlA eongenltA.    QuudrJccfw  fcmoris.     Iraii^verH;  sctiiun  of  a.  muscle-ttbre.    X  1200. 

>nQect  the  gareous  elements  among  themselves  are  almost  everywhere 
roken.  In  the  normal  slits,  corresponding  to  the  boun<laries  of  the  sareo- 
last«,  as  seen  in  longitudinal  section,  no  protoplasmic  connections  are 
iflible,     (Fig.  3.J 
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Microscopically  as  well  a8  eHnit^lly,  then'forc,  Thorasen'a  ameun  w^ 
poai^B  to  be  an  affection  of  tlie  musclcji^  alone.  That  the  dt<ieaBe  it  A  ooik 
genital  malformation  of  the  mi]«^'ular  fibn*s  is  proved  by  the  sngnitiilrf 
size  of  each  individijal  fibre  and  liv  an  increase  in  number  of  nnclei  ami 
in  the  breadth  of  tlie  pcrimysinm*  It  i»  obvious  that  a  t^nmdcfably  larger 
number  of  embrjonic  sarcoplasta  must  have  entered  into  the 


Sfgrnciit  nf  a  miuclc  fibre  from  myotonia  cotigenftiL    Quadriceps  femorli,    Longitlldliiit 

■eetfuii.    XVX&, 

of  each  individual  fibre  than  is  the  case  in  normal  development  Stiebi 
muscle  neoe«i@arily  has  a  cM>n8iderab]v  larger  number  of  «ircoits  ektMOii^ 
or,  whirl)  IB  Bvnonymous^  more  contractile  matter^  thau  a  normsl  oiQiet^ 
and  thcrt  fiire  the  ciintraction  of  such  a  musc^le  is  more  liable  lo  boeoM 
exaggerated,  or,  to  use  another  expression,  tetanic  This  is  seen  utxkf  cb 
microsc(j[)e  in  tlie  form  of  elustors  of  stirt*«jus  elements  aggregiit(*d  to  aeloir 
eontifiruity.  In  normal  muscle  the  ni<^tor  nerves  are  known  to  termini  is 
the  form  of  platcB  Ijeneatli  the  sarc^olemma,  but  upon  tlie  aorfiice  of  thi 
mujir^le-fibrc.  Tlic  continuity  iK^twc^n  these  motor  eud-plales  and  tliei^'^ 
cent  &avco\is  dfrntuis  \>s  ^:s^tabUshcd  by  delicate  threadii  of  protopIaiifL    IV 
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oont! nutty  tliroughout  the  musrk»-fil)re  is  pres^irved  by  sueli  filaments  inier- 
cotinectiug  all  the  ftarcous  elements  in  every  dire<^tiuih  We  can  thus  eon- 
ceive  how  the  nerve-iinpnl^e  is  transmitttnl  i'min  the  niutor  nerve  tu  the 
terminal  plate,  thence  into  the  acljaeent  sannjus  elements,  and  linally  into 
all  the  contractile  |>articles  of  a  nuisele. 

Ill  TinHJiHcn's  disease  the  motor  nerves  and  nitit<»r  end-plates  do  nut 
show  any  deviation  fruni  the  nurmal,  so  that  the  uerve-impnlse  is  tmus- 
mittod  into  the  mnscle-fil>re  in  the  same  matiner  as  in  the  normal  condition. 
The  resnlt  of  this  reception  of  impulse  will  be  a  eontraeti(*n,  which,  es- 
pecially after  a  certain  rt^st,  will  he  a  hypercontraetion,  or,  rather,  tetanus. 
This  tetanus  leads  to  an  aj^glomeration  of  a  certain  numlier  of  saR'ous  ele- 
menUy  with  a  hrmk  in  the  continuity  of  the  c^jntrm-ted  clusters.  In  (K>nse- 
quem^e  of  this  tetanus,  tlte  nerve-influence*  is  inhibitL'd  fur  so  Knig  as  the 
tetanns  last«.  After  the  lapse  of  a  few  seconds  the  tetanic  contraction  will 
subside,  the  e4)ntinuity  between  the  hitherto  se]Mmted  groups  of  8art*ons 
elements  will  bctHimc  re-established,  and  the  propai^ation  of  nerve-inthienee 
will  be  again  rendered  p^jssihle.  We  ciio  thus  nndei'stand  the  peculiar  re- 
action  of  the  mnsch.^  to  the  various  stininli  when  applittl  directly  to  them  ; 
but  why  the  muscles  slionld  react  diHtrendy  to  indirtvt  stimulatiuii  is  still 
inexplicable. 

Symptomatology. — The  diswise  is  characterized  by  an  ijilybitit>ii  and 
awkward nt*ss  v(  vohintary  nuivcments,  uecurring  piirtieularly  after  a  |R»riod 
of  rest^  gradually  disapijearin^,  and  remaining  absent  as  long  as  the  exertion 
is  continue*!.  The  jM?euliarity  is  alreatly  noticeable  in  children  when  they 
first  begin  to  play  ;  they  are  awkward  in  their  ninvements  and  cjinnot  com- 
pete with  their  playmates  in  such  games  as  require  full  and  rapid  cunt  ml 
of  the  nius<'k^. 

Subjectively,  the  alTtx'tion  consists  in  an  Inhibition  of  the  mpid  and 
prompt  execution  tyf  all  voluntary  movements^  in  ccnisequence  of  a  htift'ness 
and  ionic  s|>asm  oecurring  in  tlivt  ranst*les.  Alter  a  peritxl  of  rest,  upon 
any  exertion,  the  s[Kisni  will  be  at  its  height ;  the  mum^'k^s  are  then  com- 
pletely stitl",  and  movements  can  be  exci^nitwl  only  with  tiie  grt^atest  dilti- 
culty,  if  at  all :  thus,  in  our  i>atient,  if  he  wliile  running  ae<Mdentally  stubbc^l 
bis  tix?,  the  entire  body  bt*canie  stitf^  he  fell  to  the  ground,  and  was  then  un- 
able to  arise  until  the  sptusm  had  passc^l  away.  The  s[)asms  always  pass 
off  .soon,  and  during  tlie  intervals  the  {Kttients  do  not  differ  from  heakhy 
persons.  Thus,  a  jiatieut  w4io  upon  getting  out  of  bed  in  the  morning 
cannot  walk  at  all,  on  a*^H>unt  of  tlic  spasm,  will  after  reix^atc^l  attempts 
succeed  in  making  a  few^  steps,  and  will  then  be  able  to  walk  for  huni*s 
without  any  trouble  ;  the  next  period  of  rest  will,  however,  again  bring  on 
the  spasm*  Various  grades  of  severity  are  found  in  various  patients,  (ien- 
erally,  all  the  voluntary  muscles,  witli  the  exce[*tion  of  those  of  tfie  face, 
tongue,  and  cyelmlts,  are  thus  affw^tetl ;  in  our  ease  these  muscles  did  not 
differ  from  tli(»se  of  the  rest  of  the  \)ndy.  Certain  influences  seem  to 
increase  the  severity  of  the  symptoms, — above  all,  long-con tinutd  rest,  even 
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standing ;  cold,  cold  hatlig,  and  also  great  boat,  will  produce  this  result. 
Of  great  important>e  in  the  ]ir(>diirti(m  of  tbc  spasm  are  psychical  ex- 
citcmont,  snddcn  fryu,  sudden  sensor}^  itnpR»ssions,  as  a  false  step,  etc. 
M^xleratc  active  exercise  tends  to  ameliorate  the  condition  of  the  patients 
In  every  other  way  they  appear  normal  ;  no  otijer  sym]>tiims  of  nervoiifi 
disorder  ai*c  ever  present ;  nutrition,  etc.,  is  perfect  Ol)j»x*tivcly  we  find 
disorders  present  which  also  are  entirely  coutinKl  to  the  volnntaiy  mot^r 
system.  The  mus<»les  show  an  increase  in  size,  in  most  cases  a  truly  athletic 
development;  the  i\m^  of  the  musclt^  is,  however,  always  less  than  their 
size  wonid  lead  ns  to  suppose.  Fibrillarj'  twitchiugs  or  dis*>rder8  of  ^nsa- 
tion  are  not  prt^scjit.  The  tendon  rctlexcH  aiv  generally  normal,  sometimes 
retlnctHi,  and  even  vary  at  clifTcrent  times  in  one  and  tlie  same  jMltent. 
Petrol iar  changt^  in  the  meclianical  and  eleetrieal  excitahility  of  the  muscles 
are  found,  whit^h  havn^  been  sunimetl  up  by  Erh  nndcr  the  name  of  myo- 
tonic reaetion  (My.R.)  The  mechaninil  excitability  of  the  nerves  is  normal, 
timt  of  the  mnseles  is  increased.  In  our  casi%  a  blow  with  the  peiX'U^ion- 
hammer  product  a  slow  contraction  of  the  irritated  fibres,  they  remaiulDg 
ojntraeted  and  forniin;jj  a  disttnet  groove  in  the  muscle,  winch  lasted  from 
twenty  to  forty  set^uuds.  The  fiiradic  ex<itahility  of  the  nerves  is  also 
normal,  that  of  the  muscles  is  incrt»ased  and  a!tert»d.  Here,  also,  a  slow, 
tonic,  pei'sisteut  eontmetion  oeeui's.  Yery  strong  currents  pHnlnce  jxt- 
sistent  contmctions  from  both  nerve  and  nntscle.  Single  opening  shocrks 
always  produce  quick,  lightning-like  contractions  from  nerve  and  muscle. 
The  galvanic  excitability  of  the  nerves  is  normal,  while  the  muscles  show 
an  incrcaseil  excitability  w^ith  qualitative  change.  The  kathinlal  closure 
contraction  and  antidal  closure  eontraction  are  about  equal,  or  the  A.C.C. 
is  stronger  than  the  Ki.\C\  MnrktHl  local  furrows  and  depressious  are 
formed  under  the  excitati<m  electrode,  Erb  in  his  cases  noted  undulatory, 
rhythmical  contractions  moving  from  tlie  kathotle,  where  they  originated, 
t*>  the  anode,  whei'e  they  cc^scxh  Tliese  contractions  followed  each  other 
**  like  the  waves  of  water  prixlucctl  by  a  falling  stone,"  In  our  patient 
they  were  at  no  time  oljservcd* 

Diaernosis, — The  diagnosis  of  the  affection  now  pit?sents  no  difficulty, 
on  aoe(>unt  of  the  chamcteri sties  of  the  **  niyot(*nio  reaction  :**  as  tar  as 
knowu^  no  other  affection  gives  a  similar  result  to  electrical  examination. 
Simnhition  can,  m  Erb  puts  it,  always  be  detected  by  a  few  blows  with 
the  pereuasion-hanimer  and  a  few  anodal  and  katho<lal  closures  w^ith  the 
galvanic  current. 

Treatment  and  Prog'nosis,— No  treatment  seems  to  exert  any  iti6ueiioe 
upon  the  affection.  Patients  in  time  learn  to  avoid  tM^rtain  influences,  such 
as  cold,  damp  air,  psychical  excitement,  etc.,  and  to  encourage  others,  as 
active  musenlar  exercise,  and  arc  thus  euaf>hd  to  h^d  a  fairly  comfortable 
life.  The  affection  lasts  during  the  entire  lite  of  the  patient,  and  death 
rhen  it  occurs  is  due  to  some  other  affection* 
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EXOPHTHALMIC  GOITRE. 


By  JOHN   K.  MITCHELL,  M.D, 


The  variety  of  names  which  have  Ijeen  given  to  this  affet'tion  since 
comparatively  recent  recognitiun  shows  the  uncertainty  in  which  stn dents 
have  remainetl  as  to  its  jxithulogy,  Exophthahnic  goitre,  Graves's  or  Baise- 
clow's  disease,  Cachexia  exophtlialmic^a,  Tachycardia  strnmosa.  Exophthal- 
mos anjemiciiSj  are  hut  a  few  of  the  titles  hestowed  upon  a  cx)llcction  of 
symptoins  now  usually  rc^ardtKl  as  nervous  in  tlieir  origin. 

To  the  perfect  picture  of  exoplithalmic  goitre  three  cardinal  symptoms 
are  necessary ,^-enlai^enient  of  the  thyroid  gland,  jmlpitatioD  of  the  heart, 
and  promiuence  of  the  eyeballs. 

Yet,  as  Trousseau  has  jiointed  out,  one  of  these  may  be  wanting^  and 
still  die  diagnosis  be  easily  made  if  the  others  ai'e  present.  The  one  most 
com u irmly  absent  is  the  exophthaliuos,  as  in  the  case  detT^iled  on  {lagc  1)57, 

History. — Stokes,*  who  himself  added  much  to  the  knowledge  of  this 
afftH^tion,  attributes  to  Flajani  (1800)  the  obscnn-ation  of  the  coincident 
oocurrence  of  caRliac  trouble  with  swelling  of  the  thyroid  glimd*  But  tlie 
**  Clinical  Lectures**  of  Gmves^  of  Dublin  in  183-5  introduced  a  more 
aocurate  and  extended  description,  and  Basedow^  iu  1840  tusisted  for  the 
first  time  upon  the  dia>T:nnstic  importance  of  the  three  cliief  symptoms, — |jal* 
pitiition,  exophlhuluios,  and  glandular  enlargement.  The  malady  has  been 
studied  with  good  results  by  Chai'cot/  Von  Graefe,*  Trousseau,*  and  otliers, 

Etdologry, — No  defined  etiuse  is  known,  but  many  things  seem  to  act 
predisposingly.  Of  (he  first  importance  is  sex.  Tmusscau  quotes  from 
Withuisen^  fifty  aises,  of  which  but  eight  were  males,  Ross*  says  **Jt 
afFects  the  female  twice  as  often  ns  the  male  sex  ;"  but  this  is  a  pmjxjrtion 
of  males  far  greater  than  that  of  most  observers.     In  seven  crises  tabulalKl 
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'  Diseases  of  the  Umrt  and  Aorta,  Dublin,  1868. 
»  CliniLiil  Lectures,  Dublin,  1836. 

*  Basedow,  Ca*per's  Wnelien^clir,  f.  d.  ges.  HeUk.,  No.  18,  1840. 
<  GaxeUe  Motlirali?  de  Parip,  1866. 

*  Archiv  f.  Ophthalmologie,  Bd,  iii.,  1857. 

'  Gazette  Mikiicale  de  P^ris,  1862;  Clinique  Mfidicale,  186fi. 
^  I  biive  been  unable  to  verify  tliis  rpferenee. 

*  Diaeues  of  the  Nervous  System,  Lf>ndun,  1883,  vol.  i.  p.  709. 
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Von  Graefe  l)ut  unc  was  a  iiiale.  Dr.  A.  A.  Eslmfr'  has  CNjUetied  two 
huiidreti  aud  tweuty-seveii  caseSj — forty -two  males  and  out?  liuudrtHl  and 
eigl>ty-tive  females.  Of  seven  cases  which  I  have  observed  myself,  none 
were  in  men, 

Stokei?  tlioiight  that  the  disease  never  o<x*urred  before  pubeily,  but  since 
his  time  niany  miduiibtetl  cases  have  lieen  oUserved  in  ehildrcn,  though  the 
average  age  of  oceiirreuce  in  I>r,  Eshner's  table  was  between  thirty  and 
thirty-one.  Hawkes^  relates  a  ease  in  a  girl  of  six  yeai's ;  Pepj>er'^  has 
reported  **a  folly-developixl  case"  in  a  girl  of  ten  years,  Soiling*  in  one 
of  eight,  and  Trousseau  *  had  a  [latient  aged  fourteen  years. 

Heredity  seeuis  to  play  but  a  small  part,  if  any,  in  the  jnxxluction  of 
the  disease:  in  the  cas<.'  of  Ilawkcs  the  father  is  said  to  have  sufferc*!  with 
the  same  afleetion.  The  cstabhshmrnt  of  the  menses  in  girls,  esjKxually 
if  there  Ih?  difficulty,  such  ils  dysnienorrhcea  or  irregular  flow,  is  of  im- 
portance, and  tlie  trouble  is  of  frcfjuont  cK-currencc^  in  tenmle  ehildren  at 
this  time.  The  anaemia  and  chlorosis  which  are  seen  so  oilen  about  this 
period  have  also  an  important  share. 

Insanity,  epilepsy,  and  hysteria  are  s<mietimes  assoeiated  with  exoph- 
thalmic goitre.  Graves  even  suggests  that  f/hbini  hi/dcricttH  is  due  to  a 
passing  swell iug  of  the  thyroid  gland,  Ijong-continued  mental  strain, 
ajixiety,  and  nicutal  exeitement  act  also  as  causes.  It  is  said  that  the 
disease  has  appeartn.!  suddeuly  after  violent  emotion. 

Of  still  greater  moment  is  the  history  of  a  tendeticy  to  nervous  affec- 
tions in  the  family  of  tlu^  patient. 

Pathology. — Important  changes  in  the  eerviftil  portion  of*  the  sym- 
pathetic nerve  and  the  lower  eervical  ganglia  have  been  found  in  several 
cases  examined  pi>st  raoitem.     A  diminution  of  the  nerve-elemeuts,  together 
Avitli   an   increase  of  the  connective  tissue,  enlargement  and  inflammatory 
alterations  in  tlie  middle  and  lower  cervical  ganglia,^  and  great  increase  of 
cx»Lincctive  tissue  about  the  oerviml  symivithetic,  have  been  observed.    Other 
students  have  faihxl  to  find  any  marked  changes  in  the  nerves  or  ganglia.^ 
\*arions  altemtions  in  the  heart*  true  hypertrophy,  passive  dilatati<»nj  iu- 
sufficicney  of  the  ^^alves,  fatty  ehangi*s  in  the  muscular  fibre,  liave  all  been 
iiotcd. 

The  enlargement  in  the  thyroid  gland  is  usually  general,  thongh  the 
right  side  is  slightly  more  affected  in  many  ceases.  The  hyix^rtrtjphy  is 
ticver  so  extreme  as  in  oi^inary  bronclimx^le.  Tlie  arteries  are  dilated, 
eix)oked,  and  anastomose  freely ;  tlie  veins  are  varitrose.     In  some  of  the 


J  JoffeTson  Mediwil  College  PHze  Essay,  1888. 
'Lancet,  18<il,  p.  130. 

*  Transactiniw  iyf  the  Medical  Society  of  FeanajlTanU,  vol.  xii.,  1879- 

*  Ze'itdchnft  f.  Psycliiuirie,  1670. 

*  OazettG  Medirnlo  dc  Paris,  1862. 

*  Peter,  Gazette  llibdniniidairc,  !864,  p.  180. 
'  Jaocoud,  Pwtljob'gie  Interne. 
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thev  have  bt'en  found  almost  obliterattxl  anil   reduced  ta 


mere 


autopsies 
fibrous  eortls. 

Tbe  glandular  tissue  is  soraetimes  itself  increased ;  in  the  later  stages  it 
has  uodergoue  a  retrograde  eirrliotic  change.  The  cells  are  healthy  or  con- 
taiii  cvsts  filled  with  gelatinous  matter.  In  the  orbit  tlie  intraorbital  tissues 
are  found  in  an  liy|)ertrophietl  (.'ondilion,  tbe  dtpos^it  of  adijjosc  tissue  usu- 
ally great,  the  veins  enlarged  and  overfull.  Atheroma  of  the  ophthalmic 
artery  is  often  present. 

Iq  this  eou fusion  of  results  the  patliologitral  anatomy  remains  somewhat 
doubtfuL  It  has  been  asserted  that  the  inerea^  rapidity  of  heart-action 
is  prodncfd  by  irritation  of  tbe  atx-elerator  nerves  in  the  sympathetic. 
Others  hold  that  tbe  swelling  of  tbe  gland  and  the  protrusion  of  the  eye 
are  both  due  to  paralysis  of  the  vaso-motor  portions  of  the  same  nerve ; 
and  here  it  must  be  agreed  tliat  Koss  is  right  in  siiying  that  it  is  a  some- 
what strained  interpretation  to  assume  that  one  set  of  fibres  is  irritated  by 
the  same  lesion  tliat  has  paralyziJ  another  st^t.  He  himself  offers  the  not 
very  much  more  S4\tisfactory  suggestion  that  in  peripheral  nerves  both 
paralysis  and  irritation  sometimes  happen  from  the  same  cause  in  one  nerve, 
as  may  be  the  ease  in  a  neuritis. 

But  the  whole  subject  is  in  too  vague  a  state  and  offers  too  many  cootra- 
dietions  for  us  to  do  more  than  mention  these  di tiering  observations,  waiting 
for  further  investigation  to  settle  definitely  the  pathology  of  the  atfei^tion.* 

Symptoms. — The  disease,  usually  slow  and  chronic  in  its  ons/^  and 
ninuing  a  huig  eoui*se,  may  b(^  acute  i)otb  in  development  and  in  disappear- 
ance. Tliis  happens  in  tliose  cases  whei-e  great  excitement  or  v*iolcnt 
emotion  I  jus  been  the  cause.  In  Solbrig*s  ease  (referred  to  above)  the 
patient  had  entiit^y  rea>vere<i  in  ten  days. 

Before  any  external  appearances  of  the  disease  tmn  be  seen,  the  }>atient 
is  irritable,  hystericab  and  com|>laining  often  of  palpitation,  shortness  of 
breath,  flusliing,  and  choking  sensations.  On  examination^  the  pulse  is 
found  greatly  hastencxl,  bleating  100  or  120  times  in  a  minute  in  the  less 
sevea^  eases,  antl  in  the  worse  ones  too  iast  to  be  counted.  On  studying 
the  chest,  it  will  Ym  found  that  tbe  area  of  visible  cardiac  pulsation  id  in- 
creased f  the  arteries  Ix^at  violently  at  tbe  bas*^  of  tbe  neck,  and  an  epigastric 
pulsation  is  sa^n.  On  iK^reussion,  the  pra^ordial  dulness  is  generally  found 
more  extended  than  is  normal ;  and  on  auscultation,  a  soft  blowing  murmur 
at  the  l>ast>  of  the  heart,  distinctly  transmitted  into  the  carotid,  and  aame- 
times  into  the  thyroid  arteries,  is  hwird.  Next  in  order  is  the  ap))earanee 
of  thyroid  swelling,  though  it  may  preoede  the  development  of  palpitatioi] 
The  right  side  is  slightly  oftenor  enlarged  than  tbe  left;  both  may  be 
equally  swollen,  or  the  overgrowth  may  be  markedly  greater  in  one  lobe 

>8eG  alao  Browa-S6<|Uiird,  Laoi^t,  vol.  i.,  1876,  who  hat  artificially  produced  exopb- 
thftlmos   in   anitimlg;    Boddtiert,    Bulletin   do   la   Soci^t^  de  M^ecine   de   Gftiid,   1872;  | 
EiileTil>erg,  Zioniaaerrs  CyLlopLinlta. 

*  Ttt>usseau,  Cllnique  Modicaloi  tome  li. 
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an  in  the  other.     The  tiuiior  ii^  soft,  pulsaliiiji;,  and  a  thrill  like  that  of 
an  aneurism  ia  enmmnuicat4:J  to  the  hand  on  toneliing  it. 

Exophtlmlnios  conies  last  in  the  order  of  wx-iirreneej  and   may   vaiy 

from  a  mere  promineuee  of  the  eyehalls  to  a  degree  of  protrusion  so  great 

tbat  the  eyelids  are  unable  to  elose  at  all  and  nleeration  and  dt-st ruction  of 

the  cornea  result.     The  a}>pcarauce  given  by  the  staring  unwinking  eye  is 

very  strange,  and  has  even  laiised  the  patient  to  be  supposed  insiine.*     A 

mgn  first  pointiHl  out  by  Von  Onietb*  is  uf  very  great   imjiortanee  in  the 

early   rei-oguition  of  the  disease.     On    rolling  the  (nchnll   dowuwanl,  the 

upper  lid,  which  in  liealth  moves  in  iHTft^ct  acccu'd  witli  it,  follows  tardily. 

In  exophthalmos  nKvlianirally  brought  about,  as  by  tunrors,  this  does  not 

CK-cur,     This  would  seem  to  point  to  the  sympathetic  nervT  as  a  partial 

cause  of  the  prt»trusion,  since  Miiller  has  proved  that  the  smooth  muscadar 

fibres  of  the  upper  lid   re<*eive  their  innervation    from   the  sym|)athetie. 

The  symptom  is  not  invarial>ly  present^  but  Von  (fmeft^  has  s<^n  it  with  a 

v^ery  trifling  degree  of  exopbthalnit^s. 

With  the  opbthaluiosi^oj>e,  aecortliug  to  Be<'ker»  th<^  retinal  arteries  are 
^been  increased  in  size  and  pulsate  visibly. 

The  order  in  which  tliesc  three  symptoms  are  here  given ,  palpitation, 
tihyroid  swelling,  exophtluilmos,  is  that  in  wliieh  they  commonly  oceur^  l>ut 
€:he  rule  is  not  without  exceptitms,  and,  as  has  already  lieeu  saidj  cases  are 
c^ften  seen  in  which  one  of  the  thr€*t*  signs  is  entirely  absent. 

Some  observe!^  have  noticed  slight  increase,  others  slight  decrease,  of 
lx>dily  tenqvemture  in  the  c*onrse  of  tlie  disease.  In  my  own  cases  a  slight 
wise  of  temjiei'jitorc  has  been  always  prcst^nt. 

Treatment.— In  former  days  the  chief  rcmcM^lies  against  the  disease 

^^ere  quinine,  iron,  and  otbiT  toniis,  on  the  theory  of  its  cause  being  in  the 

SDiemic  state  of  the  siitfcrer  ;  nor  slionld  such   means  be  neglected.     Many 

men  have  pinned  their  faitli  to  many  drugs:  heart  tonics  and  lieait  depres- 

asants,  digital is»  veratrnni,  belladonna,  aconite,  icKliue  and  its  coniijounds, 

Lnjmide,  arsenic,  ice,  and   hydrc^thenipy,  have  all   Ixrn  vannt+^l,  and   may 

indet^d  all  l>e  useful.     Trousseau  asserts  that  i<xliue  incre»'ises  all  the  sym|>- 

tonis,  and  nx^ommends  digitalis  and  ice-bags  IfMnlly  apj>Iie<l  to  the  goitre 

and  to  the  eyes.     Recent  writci's*  have  found  tincture  of  strophautlius  of 

use.     Dr.  J,  D.  Ely*  tliiuks  that  he  has  curcil  castas  with  tincture  of  phy- 

tolaeca  deeandra. 

The  indinitlons  would  seem  to  be  to  dccrriise  the  palpitation  by  re- 
moving any  external  muses  which  may  produce  or  adtl  lo  it,  to  improve  the 
nutrition  should  the  patient  Ite  ano?mie,  and,  while  thus  treating  the  symji- 
toms  which  cause  distress,  to  endeavor  to  n^aeii  tbat  which  is  prolnibly  the 
original  cause  of  the  disease  by  improving  or  altering  from  its  morbid  state 


«  Omvr*.  »  Deutsche  Kliiilk,  IRfU,  p.  168. 

*  Brt»wc^r,  .Toil null  of  the  Amerienn  Medk*al  A^s^xsiatlon,  xL^  1886.     Thi.'  author  lay* 
itstrfts^  on  tlic  more  iriif>orttmt  part  of  hh  treatment, — galvunUm  to  the  ay ni pathetic, 

*  Medicttl  Age,  April  10,  1888, 
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the  sym|)athetit'  nerve,  TIic  first  euJ  may  be  best  gained  by  pr«?scribing 
avoidance  of  exertion,  and,  so  far  iis  may  Imi^  of  exeitement.  In  bad  c^a^es^ 
it  ia  well  to  put  the  jiatient  t*i  Ijetl  ff>r  a  time  while  carrying  out  other  tit?at- 
meut.  The  siek  pei^m  shonld  avoid  entirely  tlie  aseent  of  stejis.  A  suptne 
position  for  t?orne  hours  during  the  day  should  be  insisted  u^ion.  Mt»aD- 
while,  tincture  of  stropliantluis  in  .small  and  fre<juent  doses  may  be  given, 
and  the  effect  very  earefidly  watclied.  Ice-bags  to  the  eyes,  to  the  goitre, 
about  the  base  of  the  ui^k,  and  to  the  cervical  spine  should  be  applic*d  for 
as  long  as  the  patient  can  bear  them,  several  times  in  the  day.  This  is  a 
remedy  which  may  be  dangerous  in  persons  with  weak  licarts,  and  must 
also  be  watehetl. 

I  have  over  and  over  seen  excellent  results  irom  the  bold  use  of  tincture 
of  strophanthus,  used  at  first  witli  tjautiou,  the  patient  being  kept  at  alieohitc' 
rest,  under  ui ilk-diet,  aufl  locally  trt^atwl  by  galvanism,  as  below  described, 
and  by  the  use,  twice  daily,  of  thorough  massage  of  the  eyelialls  and  the 
throat.  This  latter  means  is  inllowt.'d  by  markiil  and  immediate  k^sseniug 
in  tlie  eircumferenee  of  the  neck. 

Most  irnporlaut  aud  most  useful  of  all  is  the  galvanic  current*  Tins  is 
best  appliiHl  iis  suggested  by  Eulenhcrg  *}  one  pcde  over  the  cervical  ^ym- 
pathetic,  the  other  over  tlie  body  of  the  heart.  Eulenberg  recoinmejids 
that  tlie  negative  pole  be  placetl  ov^cr  the  nerve  in  the  neck,  on  either  side 
alternately,  or,  better,  with  a  divided  eh vi rode  over  liotli  nerves  at  ODCse, 
This  has  decidedly  the  most  influence,  luit  I  have  not  been  able  to  see  that 
there  was  any  choice  as  to  the  dirLM-tion  in  which  the  eurreut  should  pass. 
With  cither  tiic  positive  or  the  nq^ative  elei'trL>dc  pix*ssed  firmly  down  at 
the  base*  of  the  neck  in  the  worst  case  which  I  have  seen,  the  pulse,  whidi 
bad  been  LM?ating  at  125  or  130,  would  drop  in  a  few  minutes  to  98.  The 
treatment  must  Ijc  ijersistetl  in  for  a  long  while.  It  may  be  weeks  before 
any  iui|u\jveineut  appears.  It  will  prL»bably  be  mouths  Ix^fore  any  lasting 
gain  is  made.  The  ciirreut-strength  eim  seldom  be  borne  greater  than  from 
two  to  three  milltainjH^res. 

Besides  tlic  ivst  and  avoidance  of  excitement  already  spikeu  of,  the  diet 
should  l>e  t^rcfully  regulated  ;  coffee  and  tea  should  be  omitted,  and  little 
meat  eiiteu*  If  possible,  a  couutrv  life  should  be  clu^sen.  Eulenlx^rg  also 
atlvis€»s  a  coni-st!  of  clialyk^ate  waters,  such  as  those  of  Schwalbach  in 
Euro^K'  or  the  iron  springs  of  Saratoga. 

Tiie  exophthalmos  is  s^imetimes  so  grmt  as  to  uetjd  local  treatment. 
Von  Gmefc  suggests  painting  the  npi>er  lid  and  the  space  between  the  eve- 
brows  with  tincture  of  iodine,  the  inunction  of  ointment  of  the  iodide  of 
potash,  wet  compix^sses,  aud  even  in  extreme  cases  tarsorrhaphy.  It  Is  not 
likely  in  young  patients  that  the  exophthalmos  would  I»e  snfficientlv  great  to 
call  for  so  severe  a  measure,  but  Vnn  Graefe  has  diuie  the  opemtion  in  older 
persons,  aud  Di^s,  Levis  and  Rol»erts  have  performed  it  m  this  countr}% 
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The  following  notes  from  the  case-book  of  the  out-patient  department 
of  the  Philadelphia  Infirmary  for  Nervous  Diseases  present  an  example 
of  the  kind  of  cases  mentioned  above,  in  which,  while  one  of  the  cardinal 
symptoms  was  absent,  there  could  yet  be  no  doubt  of  the  diagnosis.  They 
are  printed  by  permission  of  Dr.  Wharton  Sinkler,  in  whose  clinic  they 
were  taken. 

L.  A.,  aged  14.  An  excellent  personal  and  family  history  was  given,  the  patient's 
own  health  having  been  perfect  until  about  one  year  since,  when  she  first  had  slight  men- 
Hruation.  At  about  the  same  time  she  noticed  a  rapidly-increasing  shortness  of  breath  on 
very  slight  exertion.  The  menses  were  irregular.  The  girl  was  unusually  irritable  and 
nervous.     After  some  months  a  slight  swelling  of  the  throat  appeared. 

When  brought  to  the  clinic  she  had  a  puLse  of  120,  a  blowing  murmur  heard  in  the 
arteries  of  the  neck  and  over  the  body  of  the  heart,  much  increased  by  the  i-lightest  exer- 
cise. The  tumor,  which  was  decided  but  not  ver>'  large,  was  perfectly  bilateral,  soft  and 
pulsatile,  and  communicated  a  marked  thrill  to  the  hand.  No  exophthalmos.  She  was 
ordered  galvanism  to  the  sympathetics  three  times  a  week.  After  a  few  applications  it 
"Viras  noted  that  within  two  or  three  minutes  after  the  current  began  to  pass  the  pulse  fell  to 
ICS.  Persisting  with  the  treatment,  a  still  more  marked  improvement  took  place,  and  at 
tlie  present  time  the  promise  for  a  permanent  cure  seems  bright.  Her  general  condition  is 
s^Ibo  greatly  better  under  an  ordinary  tonic  treatment. 


HYSTERIA. 

By  CHAKLES   K.  MILLS,  M.D. 


DEFINITION    AND  GENERAL  CONSIDERATIONS. 

Hysteria  will  be  considered  as  occurring  in  children  before  the  age 
of  puberty.  In  the  "  American  System  of  Practical  Medicine"  is  a  general 
discussion  of  the  affection  by  the  writer,  in  which  juvenile  hysteria  is  not 
neglected,  but  it  will  here  be  treated  of  more  fully. 

In  cliildren,  as  in  adults,  hysteria  may  be  defined  as  a  functional  nervous 
disease,  characterized  by  special  symptoms,  any  or  all  of  which  are  related 
in  varying  degree  to  abnormal  psychical  conditions.  Hysteria,  like  insanity, 
is  tlierefore  possible  when  the  mind  has  sufficiently  develoj)ed  for  the  child 
to  be  affected  for  good  or  evil  by  its  environment,  and  eases  properly  called 
hysterical  liave  been  observed  in  very  early  childhood.  Gillette*  has  re- 
ported a  case  of  hysterical  paralysis  in  a  girl  only  eighteen  months  old. 
Hysterical  Iiypera?sthosia,  neuralgia,  aphasia,  aphonia,  and  other  phenomena 
have  been  recorded  almost  in  infancy.  Abortive  or  incomplete  hysteria  is 
more  common  in  boys  and  girls  before  puberty  than  is  the  fully-developed 
disease,  by  which  is  meant  the  affection  showing  various  grave,  c»orrelated 
phenomena,  such  as  severe  spasm,  hemianesthesia,  amblyopia,  and  j^aresis. 
The  neurosis  in  young  children  is  more  restricted  than  in  those  older,  in 
accordance  with  their  smaller  capacity,  education,  and  experience.  Hysteria 
is  largely  a  disease  of  impulse*  and  feeling,  and,  as  these  are  less  under  con- 
trol in  the  child  than  in  the  adult,  flitting  hysterical  manifestations  must  be 
common  at  an  early  age ;  but  even  the  gravest  form  of  the  disease  may 
occnir  in  childhood. 

Briquet,  according  to  Jacobi,^  states  that  twenty  per  cent,  of  his  cases 
occurrcKl  in  children,  reciording  eighty-seven  cases,  all  girls,  between  five 
and  twelve  years  of  age  ;  Amann  collected  sixteen  from  eight  to  fifteen  years 
in  a  total  of  sixty-eight ;  Althaus,  seventy-one  below  ten  years  out  of  eight 
hundred  ;  Jjandouzy,  foity-eight  from  ten  to  fift;een  yeare  out  of  three  hun- 


^  New  York  Medical  Journal  and  Obstetrical  Review,  1882,  vol.  xxvi.  p.  CC. 
*  American  Journal  of  Obstetrics  and  Diseases  of  Women  and  Children,  June,  1876, 
vol.  ix.  No.  2,  p.  236. 
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irwl  and  fifty-one ;  and  Scanzuoi,  four  helnw  ten  years  and  t!iirtp<^ii  Ix^tween 
ten  and  tiiWo  yeai-s  out  of  two  loniihx'ii  and  s<:vonk"t.'n. 

The  literature  of  hysteria  in  ehildreu  m  not  extensive.  A  lack  is  jiar- 
ticidarly  to  Ik:  olj?*ervtM]  in  troatist^s  on  dLsea.sis  of  i'hildiTn,  as  in  those  of 
Meigs  and  Pcpptn*/  West,*  and  others.  Henoch^  considers  liysterical  affec- 
tions in  children  at  some  length,  Ashby  and  Wright*  have  a  short  but 
practiail  chapter,  and  Gootlhart*  reports  a  case  or  two  under  the  liead  of 
functional  nervous  disonki-s.  More  attention  has  Ijcen  iMiid  to  t!ic  subject 
by  neurologists  andahenists.  Oeorget^  nx-onlcd  observations  in  1824,  and 
ca.%e3  were  reported  by  Landouzy^  in  184<i,  and,  as  aliove  mentioued,  by 
Briquet/  whose  great  work  on  hysteria  ajijM'an'd  in  1859.  Jolly"  holds 
that  in  ehildlio<jd,  long  befure  pulR'Hy,  well-inarkitl  hysterical  pheuoUHMia 
occur,  endorsing  the  opinion  of  Brifpiet  that  in  i»nc-fifth  of  all  easet?  t!ie 
development  of  hysteria  takes  place  l)efore  the  twelfth  year.  Rosenthal  '" 
believe**  in  its  frajueney  in  young  girls^  but  has  observnl  only  two  instances 
in  boys. 

Articles  on  hysteria  in  children,  but  In  small   nuniber  cornpar<.Hl  lo  the 

imnn'nse    literature   of   the   geuerul    subject,   tiave    appearcil    in    German, 

Fi-ench,  Italian,  English,  and  American  medical  journals.     Among  (ler* 

man  writers  the  snlytx't  has  ln-en  discussed  by  Heno<Ji,^'  Sjnidt/*  Moudel,'* 

Ki^ei;*  Herz,^*  Riesenfeki;^  Fukler,*^  Engelsbnrg,^^iud  Hirsi-hlekl.'"   Cases 

have  Ix^n  rcjMjrti.Ml  by  Italian  obscTvers,  fus  by  D'Abmido.^     BonrneviUe 

atid  D'Olier^^  lu  1880  re|>ortcd  the  ease  of  a  young  boy  stricken  with  hys- 

tiero-epitepsy  offering  all  tiic  i>lieuomena  manifested  by  a  woman  or  a  young 

'  l^irl,  and  as  early  as  1882  Charc^jt  ^^  publisbetl  a  lecture  ou  hysteria  in  young 


*  Practical  Treatise  on  the  Diseases  of  Children. 
'  Diseii*<>s  of  Infancy  and  Childhood. 
•Lectures   on  ChildpMi's    Di^caa**,   translated  by  Ji>hn  Thonifi<jn,   M.B,^  etc.,   New 

^JS^dcnhftm  Society,  Londrpn.  1889, 

♦  Digi'uw'g  of  diildnn,  Mi-dieid  and  SuFp:ieab  London,  1889. 
»  Ciuide  to  Di^oiivGs  of  Childnn,  edited  !jy  L.  Starr,  M  Il,»  Phihidelphm^  1889. 

•  [hy  rilypochondni;  et  de  VHysttnie,  1824. 
T  TniU^  eomplet  de  I'Hysterie,  1846- 

*  Tmii<^  dinique  et  tli<>rttfK*iitiqiio  de  !'Hy8l<5rie. 

•  Ziemf\*en'*  Cyelopipdisi  of  t!io  Fraetiee  of  MedieinK*,  Amer.  ed.*  1877,  vol.  x'lv, 
^•Clinicul  Treaiise  on  Di^fio^es  of  ibi*  Nervous  System, 
»'  Wi**n,  Mt>d.  Presse,  1881,  xxii,  1>10-'J18,  and  op.  eit 
"  Jnhrbuoh  f  Kinderb.,  1880,  Bd,  xv.  H.  L 
^  DiHit-  Med.  Wucbenpehr.,  No.  1(1,  ApHl  17,  1884. 
"  Zcit-MT-hr  f  Klin    >I*m1.^  cjuoIhI  in  Ai'ohiveA  of  Pediatrics,  July,  1884, 
"  Wien.  Med,  Woebenschr  ,  No,  46.  Nnv<'ml>fT  14,  1885. 
W  UelK?r  IlyHterie  bei  Kindem,  Dis*,,  Kiel.  1887. 
"  Wien.  Med,  Wocben^elir,,  1888,  xxxviii.  431-133. 
i«  Ibid-,  1888,  xxxviii  459-46!. 
'"  Interrmt.  Klin.  Run4>ehuu,  Si-ptemWr  23.  1888, 
«  La  Rifonoji  M.  diea,  It'^me,  June  4,  1888,  No.  128, 
'^  Le  Pn.>|ajTX^  Medicul,  1880. 
"  Ibid,,  1882,  X.  985,  1U03. 


960 


HTSTERIA. 


boys ;  Boiimpville  and  Bnnnaire '  also  have  iT'port^  interesting  obsenil* 
tifjns  on  hystero-epilepsy  in  a  young  Ijoy,  the  case  having  Ijeen  cured  by 
hydropathy  with  gjTiinastics  and  internal  treatment.  Casaubon'in  1884 
wrote  his  thc^sis  on  hysifria  in  young  boys,  and  Peiizniez^  in  1885  his  on 
hysteria  in  ehildi'en,  ooJlef/ting  the  most  impoitant  facts  on  tlie  subject. 

Among  English  authors  AYilks*  and  Gowers*  in  their  text-hooks,  and 
Thompj^oUy^  Roberts/  Barlow,^  and  SpringthoriK**  in  jonmal8,  have  dis- 
cussed the  subject.  While  American  authors  on  hy.^teria  in  children  have 
not  becTj  uunxerous,  some  of  the  papers  have  been  original  in  method  of 
treatment,  as,  for  instant*,  those  uf  Jaeobi  ***  and  Shaffer,"  Dessau/'  Car- 
remi,'^  GiUett<»/*  Lee,'*  Bern iss/^  and  Weir  Mitchell*^  have  recorded  inter- 
esting observations. 

ETIOLOGY, 

The  old  rlassijfif^ation  into  pri^ imposing  and  exciting  is  as  gtxxi  a  sub- 
division of  tlie  causes  of  hysteria  in  cliildren  as  any  other,  although  it  is 
sonietimt^  difficult  to  sepanite  one  of  these  classes  of  cjuises  fn»m  the  other. 
Bad  cdumtion  or  training,  climate,  scN?ial  condition,  traumatism,  or  mastur- ; 
bation  might  in  a  c/ertain  case  be  either  a  predisposing  or  an  exciting  causa 

Among  tlie  most  iuiportant  predisposing  caust^  may  l>e  ninke<l  heredity, 
improi>er  educational  methods,  neglect  of  physical  liealth,  the  ill  effects  of 
Ijod  example,  unusual  hardship,  climate,  and  depraved  conditions  of  the 
bhxd. 

The  influence  of  heredity  as  a  predisposing  cause  of  hysteria  is  gen- 
erally n'cogniiied.  The  neurotic  ennstitulirni  is,  after  all,  the  most  fr{?fpient 
pivdisposition  to  hysteria,  and  Brirpiet,  Amann,  and  others  give  valuable 
statistics  to  show  the  more  or  less  direct  transmission  of  the  disease  from 
jiarents  to  children,  particularly  from  mothers  tn  daughters.  In  such  cases 
lw)th  the  inheritance  and  tlie  influence  of  parental  example  may  assist  in 
pniducing  the  disoixler.  Some  years  ago  I  saw  in  consultation  a  striking 
exaui]>le  of  this, — a  t^'pical  case  of  hystero-epilepsy  in  a  girl  eleven  years 
of  age,  whose  mother  I  had  trented  several  years  before  for  the  same  affeo-  j 


I  Le  Frogvi^A  Med  ,  18S2,  x.  645-J548.  ^  Tht^8«,  Paris,  1884,  »  Ibid.,  1885. 

*  L<?cturt'5  on  Diseases  of  the  Nervou*  Hystetn.  1883. 

*  Epilepsy  iind  other  Chronic  Convulsive  Diseaaea,  1885;  al«0|  A  Manual  of  Disc 
of  the  Nervous  Syatemi  1888. 

*  Lancet,  November  3,  1877. 
^  Praetitioncr^  London,  November,  1879. 
^  BritHh  Medical  Jourmil,  Deoenibor  il.  188L 
■  Austnilttsian  M»^dieul  G^axettc,  January,  1885. 

^^  American  Joiimid  o(  Obstetrics  and  Dlseast-s  of  Women  and  Children^  1876. 
"Archives  of  Medicine,  December,  1879  j  Februttry,  1880;  April,  1880. 

"  American  Journal  of  ObBtetrios  sind  Disease's  uf  Women  and  Children,  October,  1880. 

i»  Ibid.,  etc,,  1881,  vol.  xiv.  p.  504. 

"  New  York  Medical  .Jonrnal  and  Obstctrieal  Review,  1882,  p.  66, 

i«^  Ibid. 

^^  N^cw  Orlcfin^i  Medicnl  and  Surgical  Journd,  OctobiT,  1886,  p,  266. 

1'  Lectures  on  Nervous  Diieaaes,  etc. 
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tion.  The  physician  in  attcnchuice  at  first  regardctl  the  case  as  one  of 
mentDgitis,  probably  tiiberrnlnr.  The  s|msni  was  very  similar  in  many  of 
its  features  to  tJiat  from  which  tlic  mnthor  had  sutfen'tl.  She,  like  the 
mother,  had  the  hystcro-epileptuid  status,  jja.^sing  from  one  at  tat  k  to  another 
for  several  ht-iirs.  After  a  aiivful  review  i*f  tlie  symjitonLs  ami  the  histuiy 
of  the  ease,  the  dm'tor  l)eeame  c\)nvtn(*i»d  with  me  that  it  was  one  of  grave 
hvr^teria.     She,  like  the  mt^lier,  made  a  fHimjilete  ree^jvery. 

The  inheritanw  v(  liy^teria,  as  of  other  n<'rvfi^is  di semises,  m  often  not 
direct.  Gi'asset,^  lor  example,  tias  shown  tln^  eoniicH'tion  U>tween  the  tuber- 
eitlar  diathesis  an<I  hysteria,  Ix'ltevinij  tliat  hysteria  is  often  the  manifes- 
tation of  this  diathesis*  The  children  of  the  insane,  the  tjjilejjtie,  the 
aleoholiey  and  of  those  suffering  fmm  certain  organic  diseases,  partieuhirly 
affections  which  insidit^nsly  nndcrmine  nervous  sta}>ility^  may  become  hys- 
tcricuL  Childivn  of  p(H'fcctIy  healthy  parents  resist  the  devehiptm-nt  of 
hysteria,  even  under  strung  exciting  causes.  The  hysterical  constitution  is 
a  morbid  heritage. 

The  neglect  of  the  pliysical  health  of  children  is  a  frequent  cause  of 
hysteria,  jiarticularly  in  its  minor  manifestations.  I*oor  or  hadly-seleeteil 
fcKxI,  imperfec*t  ventilation,  too  little  sunshine,  overheating,  or  exi>osure, 
v%*nnt  of  cleanliness,^ — in  brief,  Ijnd  infantile  and  jinuiiile  hygiene, — lead  to 
the  dcvch^pmcnt  of  hysteria »  as  to  a  multitude  of  other  afftHjtions. 

Habitations  and  the  particular  rooms  in  houses  iissigned  to  the  t^iildren 
liavc  snmetimrs  a  marked  intbu'iiec  in  the  development  of  hysteria.  The 
children  of  the  poor  are  compel lc<l  to  live  as  best  they  «m,  but  the  nrh 
^nd  middle  classes  and  even  the  poor  t^n  improve  the  chancers  tor  nervous 
^nd  general  hcaUh  by  attention  to  the  opportunities  witliin  their  reach.  If 
c^hildren  are  eom[>elh^l  to  be  a  hirge  |Mii't  of  tlieir  time  withiii-doors,  when- 
over  possible  the  most  hcattliful  rooms  should  be  set  asi^le  for  their  use. 
diilly,  sunless,  badly- vent ilate<I  moms  sap  nervous  vitality;  rooms  of 
^ood  size  and  southern  exposim.'  should  be  given  preference,  Jnnt  as  the 
>^ick,  jwirtrefdarly  of  tNjrtain  classis,  get  better  in  stiniiy  rooms,  so  ihosc*  in 
liealth,  particularly  children,  will  i*etain  their  hadth  and  powers  of  resist- 
S-tnex*  to  dist^sc  in  pleasant  living-rooms. 

'*  It  is  really  surprising/^  stiys  a  recent  writer,^  'Mo  s<^'e  the  amount  of 

^roulde  ami  pains  br^stowetl  on  tlic  proper  housing  and  feeding  of  horses 

^ind  dogs  or  i)tlicr  domcstir'  animals,  while  at  the  same  time  comparatively 

little  attention  is  paid  to  tliese  mattei^  with  regard  to  tlie  rearing  of  ehiU 

*lren.     Mixlel  stables  and  mixlel  kennels  alnjund,  while  the  model  nursery 

is  ahno?jt   unknown.     Warming,  ventilation^  and  aspwt  are  all  subjects 

^vhieh  are  thonnighly  c^aiHidcrtHl  in  the  stabk-,  while  its  regards  the  nursery 

they  are  generally  left  for  chance  to  decide, — though  the  health  of  a  child 

Is  surely  more  important  than  that  of  a  horse  or  a  dog," 


*  Brain »  January,  April,  «nd  July,  1884. 

*  Je^ie  Uriiitm  Waller,  in  Nineteenth  Century,  1889. 
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Bad  educational  methods  may  act  both  as  predisposing  and  as  exciting 
cau&es  in  children  as  well  as  m  adults.  '*  Both  iu  our  private  and  public 
ednt^tioual  institiiiious  the  conditions  are  frequently  such  as  lead  to  the 
production  of  hysteria  or  eon  firm  and  intensify  the  hysterieal  tempera- 
ment. In  our  large  cities  all  physicians  in  eousiderable  practice  are  called 
npon  to  treat  hysterical  hoys  and  girls,  the  latter  more  frequently,  but  the 
former  oftener  than  is  conmionly  snpposetK  Hysteria  in  lx»ys,  indeed,  does^ 
not  always  meet  with  rc*cognitiou,  ii-tmi  the  fket  that  it  is  in  lx>ys.  Coi^c^ 
of  hysteria  in  girls  under  twelve  years  of  age  have  eome  under  my  obser- 
vation somewhat  lre<|oently»  .ibotit  or  just  succeeding  examination-time 
these  eases  are  largely  multiplied.  The  hysteria  under  such  circumstances 
may  assume  almost  any  phase;  usually ^  however,  we  have  not  to  deal  in 
such  patients  with  eonvnlsiv^e  types  of  the  disease." ' 

Social  conditi{)ns  are  cK'easi<mally  active  in  the  development  of  hysteria. 
WTiile  not  a  disease  of  the  rich,  it  is,  on  the  whole,  more  likely  to  occur 
among  either  the  childi'en  of  the  rich  or  those  w4io,  while  not  wealthy  tliem- 
selves,  are  willing  to  sacrifice  unduly  in  order  to  over-indulge  their  chil- 
dren,    ChiKlrcn  who  are  too  much  ptuupcrtH.!  and  allowed  their  own  way 

sometimes  the  victims  ttf  hysteria.  In  our  large  cities,  in  which  all 
bouses  are  so  |joorly  suppliixl  with  gr<junds,  yartls,  or  courts,  for  out-door 
exercise,  the  chikln/n  even  of  the  welI-to-tl(j  develop  hysteria  in  the  winter 
and  early  spring  because  of  undue  confinement  within-doors,  In-dm^r 
games  anil  amusements  failing  or  cloying,  they  indulge  too  much  in  lead- 
ing and  iu  etreminate  plays.  Tlie  life  of  a  child  sliould  \)e  made  as  natural, 
heidthfiil,  and  happy  as  |Kissihle,  in  order  to  provide  against  nervous  break- 
down, and  this  ciui  be  ac*complished  only  by  a  proper  admixture  of  in-door 
and  out-door  life,  whicli  is  too  often  practically  impossible  in  the  %vinter  in 
cities.  If  jjarciits  cannot  sup[dy  their  children  with  the  amount  of  air  and 
exercise  ncedcil  for  tlicir  health  while  in  the  city,  they  should  make  every  fl 
efibi*t  to  Bciiil  them  to  tlie  country  or  sea-shore  earl\'  in  the  spring  and  for 
a  long  period. 

Eitlier  an  enervating  climate  or  one  of  great  variations  may  develop  fl 
hysteria  in  the  young.  Certain  seasonal  influences  are  p«>tent  in  it.^  devel« 
opmeiit.  Majiy  observations  have  l>ec^u  made  by  Jlitchell,^  Lewis,'  and 
others  an  the  effects  of  climate  and  seaiw^ns  ujK>n  chorea,  and  the  facts  H 
obtained  have  about  the  siime  signiliciince  for  hysteria  ;  in  fact,  the  chorea 
of  children  is  rmt  si'ldom  hysterical  in  nature.  Hysterical  chorea  and  hys- 
teria of  other  forms  are,  <»n  the  \\hole,  more  likely  to  develop  in  the  spring, 
and  particularly  after  a  severe  winter, 

Amemia,  chlorosis,  or  the  strumous  habit  may  be  the  grotmdwork  of 
hystericid  seizures  in  children,  and  it  is  for  this  i'cas<jn  that  iron,  arsenic^ 


'  The  writer,  m  American  System  of  Practical  Medicine. 

*  Lectures  on  Norvou*  Diseases,  ete. 

*  Poljdiiiie,  Jiinuiiry,  1S87,  vol  iv,  p.  205. 
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the  IiyjKipliospliites,  tYxl-Iiver  oil,  iukI  c-areful  ftedintir,  with  abut 


dauce  of  fresh  air  and  .siuushiue,  will  uiloii  du  much  far  .such  e-hildruu. 
The  mistake  mu^st  not,  however,  be  made  of  supposing  that  anii'inia  or 
i^panaMiita  h  a  constant  or  an  ahuost  ynivej*sal  t'ause  of  hysteria  in  eliildi'en. 
WeU^uourished  or  overfed  rliildren  sfjmetime-s  Buffer  from  h\\^terieal  muni- 
fe^tatiun.s,  and^  Hke  the  |iani|M'nxl  jvoodle  di>gs»  <h»  lii^tter  i>n  a  little  siarving 
and  cuffing  than  vn  too  nmeh  care  and  cijddling. 

Various  distiirl>aiiees  of  the  sexual  orj^an.s  have  h)ng  l>eei>  recognizitl  as 
both  prt^tli.'^po.sijig  and  exciting  ctiu^iri  of  iiynteria  in  ehihh'cu,     Masturlia- 
tion  is  iindonbtetllv  very  coraiiion  in  young  boys,  and,  while  it  seems  imlffsa 
h}ng  continued  to  have  little  api>re<'iah]e  effect  upon  those  wlu:*  are  robust 
[jhyslealiy  and  naeutally,  on  tlie  weak  and  sensitive  it  pnxlnecs  various  t'orms 
of  nervons  break-down  which  may  show  themselves  as  major  or  minor  hys- 
terical affections,     Hy  siime  to^>  mneb  and  by  others  too  little  stress  is  laid 
irj>on  this  cause.    The  coustant  irritation  kept  np  by  an  adherent  pre|>uce  is 
a  cause  of  hysteria  which  has  attractnl  abundant  attention  ;  it  is  one  of  tlic 
peripheral  sfMirees  of  hysterical  symptoms  or  jmroxysms,  and  perhaps  a  more 
freipient  one  than  many  other  hK'al  irritations,  btTanse  the  sexnul  organs 
and  acts  aiv  the  olyect  of  abui^rtnal  iutenst  to  botli  children  and  nthdts  of 
liysterical  tendencies,     St*xual  irritation  sometimes  at^ts  dire^'tly  through  the 
mind,  children  from  lewd  convei-satiiui   or  reading,  or  the  ol>?^Mvation  of 
inclot^mt  jx'rformuuces,  Ijccoming  erotic  and  hysterical.     Wliile  parents  and 
l^iaixliaus  should  pay  strict  attention  to  tlie  protection  of  cliildrcn  from 
clauses  of  this  kind,  tliey  should  l>e  careiul,  4in  tlie  other  hand,  not  to  lead 
^hose  innocent  id' any  knowletlge  or  thought  tif  such  matte i*s  to  their  nn- 
t:imely  consideration.     Many  children  in  the  second  year  of  life,  or  even 
^5U*lier,  piuetisc*  masturbation ;  and  this,  while  it  may  not  be  the  spt'ial 
<^use  of  the  disease,  l)y  over-exciting  tlie  nervous  system  may  pn-jiai-e  the 
>i'ay  for  its  development. 

In  children,  as  in  adults,  imitation,  mimicry,  or  nervous  contagion  ol^en 
jilays  an  im]mrtant  role  in  the  production  of  hysteria.     In  tljis  way  have 
^jriginated  many  of  the  epidtinies  and  endemics  of  various  ages  and  cmiuu- 
'Erii?s,  some  of  whicli  imrtienlarly  affected  eluldi^u,  as  the  child  pilgrimages 
«tid  dancing  manias  of  ttie  Mi^ldle  Ages,  with  their  wanderings  and  suflcr- 
ings,  their  revelations  and  wstatic  seizures.     These  pilgi-imagts  took  jilace 
icir  more  thtui  twii  ec  nturit^,  and  nothing  to  l»e  com|>aretl  to  thctu  in  the 
iiumliei^  taking  |mrt  and  llu*  wide  diffusi<Hi  of  the  alfcetion  has  oceurnd  in 
modern   times.     On  a  smaller  scale*  however,  endemics  of  hysteria  iVnm 
imitation  have  fretpiently  (x^nn^red,  and  some  of  them  have  been  put  on 
reeortb     One  of  these  was  an  outbreak   in  a  church  home  fur  children  in 
Phihidelpiiia,  which    lias  bcHi'n  describcHl   by  Mitchell  {ojk  c/^).     A  more 
recent   ontbn^ak,  whi(*h    attnicted   iNUisiderable  pjpular  attention,  was   in 
Febniar)%  1889,  in  a  scfiool  for  soldiers*  orphans  at  McAllistcrville,  Penn- 
sylvania.    The  n«'wspa|v*rs  contained  sensatic»nal  acx-ounts  of  this  disorder, 
whicli  they  attribtiti^d  to  diverse  causes.     The  patients,  who  were  all  boys, 
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hidiil^'-ocl  ill  striking  and  kicking,  riiiiniug,  and  damaging  furniture.  One 
comniuu  maiiifeuitioii  was  the  calling  of  everything  bv  a  single  name. 
One  U>y  was  attacked  after  another,  and  the  effect  of  imitation  was  often 
distinctly  ti^acralile.  It  was  siipp<>r;ed  that  many  of  the  cases  were  inj^tane*^ 
of  deltWrate  .shamming  or  feigning^  and  some  of  the  Iwjys  were  persuaded 
into  confessing  that  thl-^  was  a  fact;  and  doubtless  in  every  endemic  or 
epidemic  of  this  kind  s<ime  cases  will  be  due  to  delilienite  shamming,  and 
others  to  involuntary  iniitatitm  or  neuro-miaiiery.  The  affection  gradually 
disa|>[)f^arefl, 

Koltcrts^  relates  an  ijitci\*sting  experience  illustrating  this  teudc*ncy  to 
imilatiim  or  nervous  niiniicr^'.  A  Iniy  thirteen  ytiins  old  had  an  hysterinil 
hark  which  dt^gcnemtcil  intt>  a  hiiarse  8<jund  res<nijl>ling  the  Uniting  of  a 
goat,  this  continuing,  with  S4.irae  variations  as  to  time  of  day,  fc»r  fifteen 
months  and  then  gnidiially  snlisidiug.  The  hoy  was  separateil  as  niuc*h  as 
|>ossihle  irom  his  brothers  and  sisters,  but  on  one  occasion  jiassed  s<»nie  days 
vvitli  his  cider  brother,  and  ibur  months  afterwartls  this  brother  also  had  an 
attack  of  hysterical  barking,  which  lasttnl  a  fortnight.  He  had  a  sister  nine 
years  old,  who  four  yeai's  after  her  brolher^s  reraveni'  also  began  to  hark 
and  to  sliow  otiier  signs  of  hysteria.  The  hysterical  bias  was  tnheritcHl  from 
the  mother,  who  in  her  youth  had  displayed  seveixj  hysteriesd  symptoms. 

As  Roberts  s;iys  of  this  family^  it  is  iniiiortant  to  note  how  hysteria 
mouids  Its  muaifestations,  by  nnennscious  niimiery,  on  a  ctjntiguous  mcnkl 
in  alt  three  ttists  the  disonler  atfeeting  almost  exclusively  the  diaphragm 
and  hirynx,  and  almost  exactly  in  the  same  fasIn*on.  **  This  is  quite  in 
harmony  with  the  history  ut'  this  great  neurosis.  When  hysteria  breaks 
out — epidcmitiilly,  as  it  wert^— in  a  sch«K»!  or  nunnery,  all  the  cases  develop 
the  same  type  of  manifestations  as  those  exhibited  by  the  individual  firet 
attaclatl.** 

Mitchell  relates  the  case  of  a  lad  eleven  yeat*s  of  ^je,  whose  sister  nine 
years  old,  an  ejiileptic,  had  an  hysterical  attack  as  the  residt  of  running  a 
nail  into  her  foi>t,  which  siH^mnl  to  have  inipress<xl  him  with  the  idea  tl«il 
he  was  afflicted  in  the  same  manner.  After  this  he  frequently  hat!  spasms 
whic^li  were  lacking  in  the  diagnostic  marks  of  epilejisy,  and  which  wen* 
cnre<l  by  the  cold  douche  and  the  threat  of  the  application  of  the  hot  iri>n. 
Another  patiiiit  after  an  attack  of  ague  iK^gim  to  limp  and  c^omplain  of  j>ain 
in  the  right  knee;  hip-joint  disease  was  diagnostieatcHl,  and  the  child  wb» 
taken  to  a  surgical  institute,  where  she  grew  w<»rse  and  develojted  {iain» 
hypcra\sthcsias,  psondtvpalsies,  and  coat  met  ni^es,  with  at  times  attacks  of 
hysterical  spasm,     She  was  removed  t*)  quiet  lodgings  and  got  well. 

Hysteriml  symptoms  sometimes  develop  in  t*hihli\^n  apparently  as  the 
result  of  their  Ijcing  in  the  cvjmpany  of  those  older  than  tliemselves.  They 
see,  hear,  imitatej  what  is  done  by  their  elders,  without  being  able  proj>erly 
to  understand  and  conflate  such  actions,     Tlieir  minds  cannot  digest  and 
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make  good  use  af  the  observations  and  experience  of  a  comiianionHhip  aot 
fitteil  lur  their  yeiu^, 

Tlie  lack  vf  inoml  tmiutng  i-etvivt^I  l>y  the  ehildreii  of  hyrttcrical 
mothei^s  is  uiiutlier  I'tm^  of  liysteria.  Tliat  any  ill  treatment,  moral  or 
physiral,  may  rauK*  hysteria  in  children  gc>es  withunt  ^^aying  ;  bnt  the  ijhief 
illui^tnitioa  ui"  tlie  tntih  of  thin  a.sscition  is  to  l>e  am  in  the  ehiklrcn  of 
hy.sterieal  jjarffnt^s  or  of  thot>e  who  are  diseaj^eil  by  alcohol  or  aie  the  victims 
(if  »onie  form  t»f  mental  or  mtinil  jwrvei^iion.  In  scIuhjIs,  asvlnms,  alms- 
houses, ami  hospitals  hysteria  snnjetimes  resnltn  from  ill  treatment. 

Hysteria  may  show  itst.4T  nut  <inly  in  tlie  eonrse  uf  an  acute  disorder, 
hnt  als<i  ditring  the  time  t>f  dt^pre^siuti  and  weakness  when  the  ehi!d  is  con- 
valescing. Every  jtniutitioncr  has  seen  iiises  of  tins  kind,  and,  indewl,  in 
Jtss  minor  forms  the  aflectiun  under  the?*e  cin*nnislaiiee4»  is  so  eommon  as 
s<tinrly  to  lie  eousiderwl  woitliy  of  nioiv  than  passing  attentiiin.  Sane  of 
th<'se  ca^s,  however,  assume  grave  apptniraruvs.  Roberts  {lor,  cil.)  mentions 
the  i^a^^  of  a  boy  betwt^ni  eight  and  nine  yeai^  of  age  whir,  when  rtniiver- 
ing  from  a  fever,  was  seized  with  paroxysms  of  bind,  passionate,  and  tear- 
lesss  crying,  with  incoherent  ravings  of  the  nioht  distrt^sing  ehaiaeter.  In 
the  intervals  lietween  (he  paroxysms  lu'  appeariMj  t|nite  well.  He  was  sK-nt 
fixiiu  home,  an  interrnpted  galvanic  current  was  employed,  and  in  akjut 
©ix  vve<4vs  the  paroxysms  eeasisl  altogether,  Riegel  ^  narrates  five  caiscs  of 
liv^tericiil  atllvlions  in  ehildrcn,  thnv  uf  which  were  in  buys  from  ten  to 
fifteen  years  of  age  and  were  ecM:juehe  of  otiier  tliseases.  The  diflieulty  in 
thc^*  easc^j  was  in  res|K'et  to  the  use  of  iIh-  lower  extivnn'lics,  The  patients 
CHitdd  not  walk,  but  Ix-nt  ihcir  knees  tugetlier  tw  smin  as  they  wtm  placed 
mipon  their  ft>t*t,  and  yet  no  disease  was  discxjvcrable.  In  one  of  them  there 
^"li^ere  i*egnlar  recurring  clonic  convidsi(*ns. 

Traumatism  is  nndoubtedly  a  aiusc  of  hysteria  iKitli  in  eiiildiTU  and  in 
^idts»     Injuries  may  give  rise  to  a  great  variety  of  hysterical  manifesta- 
'       tions;,  from  an  isolated  ache  or  numbnt^s*?  (o  the  gj-otesque  train  of  grave 
I        phenomena  which  *kvuv  in  hysteroepilejitie^. 

^^  A  young  girl  seen  in  cunsullaliHU  luid  a  clear  traumatic  history.  Two 
^V  years  before  wniing  under  observatitni  she  had  fallen  on  the  ice  atid  struck 
^B  her  head  n|>on  a  niarlile  stej>,  cutting  it  s<'vereh%  afVer  wliiclj  she  suflered 
^m  with  headaehe  and  o<-cjisiiMially  was  Irght-hcadiMl  and  liad  great  pain  near 
the  scar.  Later  she  iH-gan  Ut  have  s|Misms,  the  fii*st  rnrurnng  in  a  field 
where  she  had  huld  of  a  rope  with  a  df»g.  The  only  thing  she  renienibercd 
was  a  sharp  pain  throtigh  the  s<ar.  Her  eyes  hurt  her,  and  she  euidd  not 
see  to  read*  During  five  months  she  had  many  spasms,  sonietimes  every 
day,  sometimes  not  for  a  week.  The  sear  was  removtHl,  ami  she  had  no 
spasm  for  five  weeks,  but  after  this  the  spasms  reenrrHi  She  eventnally 
recovered  under  treatmeiit  diix^eted  to  her  hysterical  (\»nditi(m. 


»  Art'h.  r  Kitnl-rh.,  fmni  Zoit-^rhr.  f    Klin.   MeJ.,  Bd.  vi.  H,  5,  Bd.  v.   !I. 
Qiiotia  in  Arthives  of  rediatriei,  July,  1884,  voL  h  p.  486, 


u.  8. 


UA* 


In  not  a  few  cases  hysteria  is  developed  secondarily  to  tniiimattsm^  par- 
Ucubrly  in  children.  The  child  rtM:vives  an  injury ,^ — n  hlow,  u  fall,  <ir  a 
twist,— and  this  rcsuhs  in  same  real  aiteetion,  ustially  jxiin,  heat,  swelling, 
euntraeture,  or  interferenoe  with  inotion.  In  time  and  under  treatment  the 
real  dii*ease  dli^aiipears,  but  thrniijj^h  the  inipressioual>le  nervuns  syjsteni  of 
the  eliild  there  is  inimecJiately  devel<»]>Hl  a  cuse  of  neuro-niimests;  or  h 
may  be  weeks  or  months  after  recx»very  IVom  the  eflectii  of  the  accident  that 
an  hygiterii-al  affertioii  whit-li  l>ears  the  ini]»ress  of  tlie  fi»rnier  organic 
disorder  is  first  olxservcd.  This  mode  of  origin  is  somewhat  frequent  in 
affettions  of  the  spine  and  joints.  The  physieian  shoidd  inquire  not  only 
as  to  recvnt  injury  directly  eonnwted  with  the  attack,  hut  als^>  as  to  a«x*i- 
dciit  and  iutlanunatory  symptoms  at  some  more  remote  ]>eriod. 

Fretpiently  the  begiimini^  of  a  train  of  hysterind  phenomena  is  attribn- 
talde  to  some  sudden  fright,  either  by  day  or  by  night.  The  more  recent 
studies  of  liy[>noti(*  phenomena  in  connection  with  hy??terical  subjc<'ts  have 
thrown  some  liglit  upon  the  etfett  of  fright  in  cstabhshing  the  grave  Ill's- 
teriml  condition.  ''  Wlio  knows,"  says  a  recent  writer/  **  bow  raany  ptttbolo- 
gieal  statL^s  (not  siuij>ly  nervous  and  functional  onrs,  but  <.»rganic  one^  t^j«j) 
may  be  due  to  the  cxi.stenee  of  siime  [M?rvei*se,  liurieil  fragment  of  conscious- 
ness obstinately  uonrisliing  it*t  narrow  memory  or  delusion,  and  thereby  in- 
hibiting the  nnnnal  flow  of  life?''  This  writer  gives  an  illnstnition  from  a 
book  by  PierTe  Janet  t)n  *'  l^syelio logical  Automatism/*  A  girl  of  nineteen 
suflerwl  with  a  series  of  the  gravest  hysterical  symptoms,  Janet  tlintw  her 
into  a  d<»ep  traoiv,  and  sueetx^Ied  in  ciilling  up  her  early  memories.  In  the 
di*t*p  somnambtdism  she  explained  tliree  things;  "Her  |M^riodieaI  chill, 
fever,  and  delirium  wcr*  due  to  a  foolish  immersion  of  hei'self  in  cold  water 
at  the  age  of  thirteen.  The  chill,  fever,  etc.,  were  ct)nsecpiences  which  then 
ensucil ;  and  now,  years  later,  the  exi>erient^  then  stamjKni  in  ujxm  the 
brain  for  the  flrst  time  was  repeating  itself  at  regular  intervals  in  the  fonn 
of  an  hallucination  nndcrgoue  by  the  snlxionstnons  self,  and  of  which  the 
primary  ix'rsonaUty  only  exiwrienec*!  t!ie  outer  results.  The  attacks  of 
terror  were  aiH^ountctl  i(>r  Uy  another  siu Hiking  experienrc.  At  tlu*  ago  of 
sixtet*u  she  had  sc^en  an  nld  woman  killt^  f>y  falling  from  a  height  ;  and 
the  sul>-eonscitnis  siOf,  for  rt*asous  hi^t  known  to  its^'lt^  siiw  fit  to  Jielieve 
itst^lf  pri'sent  at  this  expenenei'  also  whenever  the  other  crises  came  on. 
riu^  hysterical  blindness  of  her  let!  eye  had  the  same  sort  of  origin,  datinj^ 
Uu'k  to  her  sixth  year,  when  she  hud  bitni  ff^rf'ctl,  in  spite  of  her  cries,  to 
-iln^p  in  tlie  same  InxI  with  another  child,  the  \l4\  half  of  whose  face  bore  a 
disgusting  erujitioii.  The  result  was  an  eruption  on  the  same  parts  of  her 
tiwn  fa<v,  which  came  back  for  several  velars  before  it  disapjR^aretl  entirely, 
and  lelY  Iw^hind  it  an  amestliesia  of  the  skin  and  the  blinduess  of  the  eye.** 

Througl)  studies  of  this  character  we  may  eventually  get  clearer  light 
upi»n  the  influence  of  fright,  chagrin,  grief,  regret,  and  all  other  painful 
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moral  impressioiis  in  prcxlueiii^  a  k'm|j(>mry  or  evt^n  a  persistent  hysterical 
ci»miition.  In  s<jnie  iniprt\ssionabk'  diiklren — those  with  plaistic^  ductile 
nervous  systenis^in  whotu  hysteria  is  Hkely  to  developj  a  trenieiiflous 
impiT'^ssioii  made  on  eonseionsneisS  may  result  m  that  distortion  of  the 
nervouB  system  which  is  caUed  hysteria, 

PATHOLOOy. 

Gises  of  ehroiiie  hysteria  Ikivc  l)een  rei>ortiMj  in  whieli  autopsies  and  tlie 
micr08oo{K*  have  shown  degeneration  of  either  ner\'e  tx'iitres  t>r  tracts,  hut 
these  have  not  been  strictly  or  not  solely  hystt^^ical.     Hysteria  and  organic 
disease  may  have  been  conipHcated,  or,  in  some  of  tlie  grave  forms,  elironic 
hysteria  may  have  develope*!  real  patholoi^ieal  changes  in  the  ecrel>ro-spinal 
<ryst€*m ;  hnt  such  ciiscss,  from  their  iiatui-e  and  long  contin nance,  have  lx»on 
in  adults.     Hysteria  in  yonng  children  has  thcn»fore  no  morbid  anatomy 
tliat  tan  l)e  discriminated  either  by  scali>el  or  by  nncroscHJjje,  although  tempo- 
rary changes  in  tlie  nervous  system  must  he  prw^ent.     A  smnmary  of  views 
fUsewhere  given  ^  as  to  the  pathology  of  hysteria  is  n&  applicable  for  the 
clisease  in  children  as  in  adults, — namely  :  the  anatomicid  changes  \u  hysteria 
Wtrv  temporary  ;  they  may  be  at  aiiy  level  of  the  cvrcbrcKspinal  axis,  but  are 
most  commonly  and  extensively  cerebral ;  they  are  both  dynamic  and  vas- 
oular,  and  the  psychical  cicraeiit  must  enter  into  the  explanation  of  nearly 
all  ca.sc*s, 

Gniat  differen<'cs  liave  pR*vailed  as  to  the  proper  metluHl  of  interpreting 

cjertain  grav^e  hysterical  phenomena  whieli  sometimes  arc  observed  in  yonng 

c?hildren, — although  not  so  frequently  ns  in  youths  and  adults, — such  as 

j^xiralysis,  C'outractuiT,  ctmvulsions,  anaesthesia,  and  disorders  of  the  special 

senses.     The  f]U**stion  hiLs  L>een  frequently  disoussctl,  aud  antagonistic  opin- 

mons  have  l>ecn  given  by  ea|iable  filiservcrs.     Can  sucfi  phencmicua  as  anics- 

^hosia  an*l  contracture  be  fully  explaiuiHl  uu  the  tlitory  tjf  deception^  cxpee- 

^lant  attentionj  or  imagination  in  the  sense  in  which  the  word   is  onliriarily 

iis«hIV     fan  sorb   phen<»mcna  as  stignmti/*atiou  and   isclncmia  Ik-  wilfully 

jirodnc^xl?     While  some  of  the  sympbuus  sliown   l>y   hystcri4'id    patients 

iiiay  be  thus  protlueed  or  be  grossly  exaggerated  iuvi>lnntar}'  phenomena, 

it  is  im|H»ssiblc  to  explain  all  in  this  way.      It  is  imiH»ssjl>le  that  a  patient 

shall  I  with  eyes  blind  ft  ddtni,  by  a  mere  otlbrt  of  will  repeatedly  designate 

the  same  boundary  for  an  anicsthetie  area,  as^  t)r  instance,  the  mnlian  line 

of  the   IxMly,     Isfba^mia, — in  which  w(^  have  an  arj'est  or  jwirtiul   arrest 

of  ciiY^ulation,  with  pallor,  coldru^s,  and   inability  to  j>roduee  bhinling  by 

puncture,— while  it  may  l»e  en-c visional ly  emt^tional,  'a^  not  in  any  true  sense 

a  control lalih'  phenomenon.     We  must  therefore,  with  Conpland,  take  the 

grouncl   tliat   many,   if   not    most,  of  the  grave   jihenomena   cxhihiteil  by 

hysteriifil  snbje^'ts  should  Ixj  regarded  as  facts,  not  as  malingereil  or  simu- 

Itttwl  symptoms. 


"  In  spHeTnowever,  of  tbo  mystery  tlmt  hangs  over  the  musation  of 
hysteria  and  of  its  pi-ecise  pathology/^  sayg  Cuiipland,'  **  there  are  eertain 
fact5  of  observation  connet^tcd  with  it  al>t>ut  whieh  there  ean  be  no  manner 
of  dispute.  Oli^rved  and  recorded  in  numberless  ins^taneies,  these  factii 
surely  are  real  enough,  and  proliidjly  have  a  real  i:iathologiciil  change  at 
their  root;  and  to  dii:>miss  the  disease  as  unworthy  of  ojosi deration  or  to 
question  the  reality  of  ite  manifestations  is  surely  to  abrogate  that  spirit 
of  seieutffic  inquiry  which  should  cuter  into  all  investigations  into  morbid 
conditions.-' 

In  children,  jierhaps  more  than  in  adults,  subjective  hysterical  syraptoms 
may,  however,  Ix?  exaggcmtctl,  siuinlatLtl,  imitatiMl,  or  indut:^],  to  gaiu 
sympathy  or  gratirtaition,  or,  it  may  Iw.-,  merely  from  a  general  morbid  ten- 
dency;  but  it  is  both  unscientitie  and  misleading  to  regard  all  hysterical 
phenomena  in  children  as  of  this  character. 

The  question  of  hypuotisra  in  young  clilldrcn  is  one  of  some  impor- 
tance in  the  consideratitui  of  the  pathology  of  hysteria.     Many  hysteric 
conditions  are  praeticidly  statt^  of  hypntjsis.     It  is  said  to  be  easier 
hypnotize  young  pci'sous,  csjKT'ially  from  seven  to  twenty^one  years,  and  t| 
was  Ujxjn  this  an-uunt  that  the  ancient  Egyptian,  (irt»ek,and  Roman  priest 
and  the  Indian  iakirs  preferred  to  employ  yonug  children  in  their  initial 
cjerejuonies.     Out  of  seven   hundred   aud   forty-four  |>crsons  of  dilferent 
ages  wIjo  were  tested  by  Lichault  in  one  year,  he  succeed itl  in  throwing 
gix  hundred  aud  eighty-two  into  a  more  or  less  deep  hypnotic  state,  aod  of 
the  sixtj-two  who  pniviil  n<^u-)iypootizable  none  were  under  fourteen  years  J 
of  age,^    Children  arc  tlicu  hypuotizuble  as  they  are  hysterical :  the  one  fac 
presumes  the  other. 

As  Bluc<|  {ojK  elf,)  has  fuit  the  maticr^  the  explanation  of  many  hyster- 
ical manifestations  in  childiTn  is  to  be  found  iu  the  ini|XTfect  development 
of  the  cerebral  centres.  The  inhibitory  action  of  the  cortex  on  the  lower 
centi-es  is  then  at  a  miuimimi,  and  the  child's  nervous  system  therefore 
n?s[>onds  with  too  great  readiness  to  all  excitants. 


8  YM  rT<  >M  ATC  J  LOG  y . 

A  study  of  i-eiRirtcd  <^i.ses  and  i>f  pvrs<>ual  ubscrvations  shows  that  cer- 
tain plicnomcna  are  likely  to  in-ecKimiuate  lu  tlie  hysteria  of  early  life  ;  for 
according  to  the  dc*gree  of  development  of  certain  mental  facnlti*^,  partic- 
ularly of  the  will  and  intclk?ct,  must  he  the  diversity  and  ijernmuencse  of 
nervtms  manifestations  in  children. 

Hysterical  symptoms  can  l>e  classified  as  i>sychical,  motor^  sensoiy, — 
nicluding  perversions  of  the  special  senses, — vaso-m«jtor,  secretory,  aud 
niiscelluucous, — such  ns  vomiting,  phantom  tumors,  and  the  mimicry  of 
acute  distiises.  In  chitdreu,  as  well  as  iu  those  older,  these  symptoms  may 
he  involuntiiry,  artificially  iuduaxl,  acted  or  simulated  through  irresLstible 
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inipulge,  or  acts  of  deception  or  imitation,  Proliahly  in  children  hysterical 
jtheiiomeiia  most  lVe([nefitly  t\ve  villwv  in%'i)hnitary  or  t'luar  eases  of  dwep- 
tiuu  or  iniilation;  altliuujjjh  I  do  not  Wiicve  with  Roger  that  every  neuro- 
ns by  imitation  or  mimicry  is  a  neurosis  by  simnlatiou.  Direct  imitation 
undonl)tedly  plays  a  greater  part  with  children  than  with  tliose  of  more 
mat n  re  years. 

Befoi*e  taking  up  symptoniatt^logy  in  detail,  it  will  Ix'  well  briefly  to 
compare  and  contrast  hysteria  in  children  w  ith  the  disorder  at  [Uiherty  and 
^^adolescenci*  and  in  adult  life. 

^M  The  psychical  phenomena  of  hysteria  in  ehildliood  are  not  so  intense, 
^B persistent,  or  nudtiplex  as  in  older  patients,  and  then^fore  a  true  continuous 
^■hysterittil  insanity  lasting  for  weeks  or  noinlhs  is  jiot  likely  to  be  obscrvetl 
^Pin  early  years.  The  tremendous  emotional  and  motor  excitcnient  shown  in 
such  an  aHVx*tion  as  acntc  hystcri«d  mania  <»f  severe  type  cannot  be  sne- 

itained  by  the  wcfik  physiral  and  mental  powers  of  (4iildiifK>d.  as  no  func- 
tional disease  can  cxeetd  the  (lotc  iitiality  of  the  individitak  The  excited 
B|ieet4ij  the  violent  gesticulation,  the  (ideulating  dewption^  and  the  exhauHt- 
ing  dramatism — whether  such  )>henomena  be  volnntary,  involuntary,  or 
induc^tl^ — riuinut  Ix^  lung  maintained  by  ihe  child.  While  hysterieal  mania 
in  tlie  young  child  may  ocTm\  it  ran  only  be  a  passing  storm,  less  destructive 
and  less  ostentations  than  in  the  adidt.     Some  of  the  more  chronic  forms 

»of  hysterical  insanity  are  ajmewhat  frequently  observed  in  ehihlren*  Cer- 
tain impulsive  and  particularly  imitative  tendencies  are  highly  developed 
in  children,  and  henee  we  liave  many  accounts  of  hysterical  cjii demies 
or  endemics  among  children;  but  tlie  comparatively  slight  endurance  of 
juvenile  hysterical  phenomena  is  evinc?ed  by  the  fact  that,  under  well- 
directed  physical  aud  mural  treatment,  even  such  outbreaks  have  been 
quickly  snlxlncd. 

The*  motor  phenunicua  of  hysteria  incluilo  general   eouvulsious,  Im^al 

spasmodic  disordei's,  cliorea,  tremorj  ataxia,  pamlysis,  and  puresis.     Ilys- 

^ttericid  gcneml  convulsions  utrnr  before  pidjerty»  but  they  arc  not  so  frc*prcnt 

^ks  at  and  ailer  tliat  period,  and,  when  they  m-cur,  nre  not  so  Hkcly  to  be 

^P^^pieul  hystero-epileptic  attacks.     (io\sers  says  that  hysteroid  attacks  are 

eonimou  in  girls  at  ten  and  twelve  years  of  age,  but  such  is  not  my  experi- 

»c*ucc  in  til  is  country.  Ijix^al  spa,smtKiic  affect  ions_»  sueJi  as  twitching  of  tlie 
nusc,  of  the  eyelids,  and  of  ttie  month,  general  facial  twitchings,  and  spasm 
of  the  glottis   or  even  of  the  larynx,  occur  with  eornpanitive   frcfjueuey 

Pin  eliiidren.  Contracture  assLM'iaUtl  w^itli  neuro-raimetie  joint-  and  spine* 
dismse  is  of  common  mvurreiice.  8omc  of  the  forms  of  cliorea  in  children 
iturv  properly  designatwl  as  hyst^'rical,  but  ratJSt  of  them  are  not  of  this 
diaractcr.  Cliorea  is  sometimc'4  simply  one  of  the  fejitures  of  a  gtuieral 
I  hysterica!  eouditioii.  Hysterical  tremor  is  an  atlertitm  of  ehildhoml  as  well 
^■.fts  of  puberty,  adolest^enee,  and  adult  life,  although  it  is  more  common 
i^af\4T  than  iM'ture  pnl»erty*  1  have  never  known  hysterical  tremor  to  last 
for  irKtiiths  in  childhood,     Some  ctuses  of  paralysis  in  childix^n  have  Ix'cn 


rpjK)rk'd  iii  whirh  tirmor  also  lias  Wen  present,  and  oetxisioijally  trf^raors 
niiim  or  less  iK'i*sistent  aiT  seen  iu  child ren  vvhi>  have  \nxm  subjeetetl  to 
siuldeii  ami  extreiiit*  fright*  Hysteriail  ataxia  severe  in  t\\ye  is  rare,  but 
slight  forms  of  ataxia,  so  sliglit  as  to  be  scartx?ly  de^serving  of  the  name,  are 
uflener  fJ>r>ervtH].  In  some  of  these  eases  it  is  drffieiilt  to  say  whether  they 
slioukl  he  rlasr^itkii  as  ataxia  or  eliorea. 

Pamiysirf  fKvui-s  in  ebiklr*4i,  in  rare  cases  in  very  young  ehildren,  bnt 
it  ift  by  no  means  so  amimon  as  in  later  life.  Hysterical  hemiplegia  ia 
boys  and  girls  lias  htn^n  re[H)ittH]  hy  roni[K*lent  olisiTvers,  bnt  easn-s  are  not  i 
inunemiis  under  thirteen  years  of  age.  Slight  forms  of  weaknei^s  or  loss 
of  power  in  the  limbs,  whieh  cim  liaixlly  l)e  tiilkMl  palsy,  are  feometimedn 
setHi  in  hysterical  ehildren,  [lassing  away  in  a  few  minutes,  or  in  some  hours 
at  the  most.  The  graver  forms  of  motor  jmralysis  in  eliildren  are  usually 
ansoeiated  with  hemiana3stln:^ia  and  other  hysteroHF*pileptie  phenomena. 
Few  sueh  easi*s,  however,  liave  been  reported  in  this  eonntr\\  8ensc»ry 
liysterieiil  phenomena  are  probably  more  common  in  children  than  anr^ 
other  manift'Statiuns, — hyperaesthesia  particularly;  and  this  may  l>e  either 
liK-ul  or  general  Headache,  neuralgias,  and  Io<mlized  subjective  pains  are 
also  frecpieut.  Hysteri*"al  o>xalgia  lias  W^m  repi>rttHl,  Aniesthesia  is  not^ 
so  et»mmon,  bnt  Charcot,  Tliompson,  Barlow,  Goodhart,  and  others  have 
recoi^ltHl  eases.  Hysterical  adirornatopsia,  blindm^s,  and  th^afness^  usually, 
unilateral,  are  c(»niparatively  frixiuent.  Vaso-nii>tor  atli'ctions  ai^  rare, 
%vhile  some  disorders  of  secretion  are  common,  as,  for  instance,  disturbances 
of  tlie  urinary  secretions.  Hysterical  vnuiiting  and  phantom  tumors  rarely 
oc<Hir.  Good  hart,  however,  lias  ^ecii  fnuetional  vomiting  and  an  extreme 
ease  of  functional  hiccough  in  girls  of  ten  and  twelve  yetirs  rc<|)ec^tively. 
In  one  case  detaihtl  by  Henoch,  a  girl  eleven  years  old  had  vjok-nt  attacks 
of  retching,  with  ha^niatemesis,  during  which  half  a  cupful  of  blackish-red 
blood  was  brought  up.  Nothing  wrung  could  be  detect o<:l  by  examiuatitm 
of  the  lungs,  teeth,  throat,  or  tongue.  Henoch  believed  that  it  was  not  an 
attack  of  simulation,  liut  one  of  hysteria  oa^urring  after  mental  excitement. 
Slie  was  curc<l  apjtarently  by  the  [xsychical,  or  perliaps  by  the  painful, 
effects  of  ergot ine  injections. 

For  the  purposes  of  study  we  se|iarate  the  symptoms  of  hysteria,  but, 
while  they  may  soiticttmcs,  they  do  not  generally  present  themselves  as 
isolatetl  phenomena,  I  nit  rather  as  a  syndrome,  including  sex'oral  of  the 
important  sens<»rv,  motor,  psychical,  or  other  phenomena.  When,  for  ex- 
ainj4e,  dec  id  til  atuesthcsia,  either  for  touch,  pain,  or  temperature,  is  prei*»nt, 
it  is  usually  in  ass<xnation  with  motor  jmresis  and  with  j>erversions  of  the 
sjK»cial  senses  an<l  cjf  the  psyehit^l  spliere.  Contracture  is  usually  in  a!^>- 
eiation  with  neuro-mimetic  jniut-atTt*ctionSjaud  sometimes  also  with  a  whole 
tmiu  of  motor,  sens«>rv,  and  other  manifestations.  Often  the  diagnosis  of 
hysteria  can  be  made  by  a  careful  consideration  of  the  fact  that,  while  one 
symptom  in  a  given  t'xmo  may  I>e  in  dordit,  another  or  other*^  are  hysterical » 
and  thcrefoi'e  prubably  the  doubtful  should  also  be  thus  classed.     On  the] 
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whole,  isnlatt^i  plionomena  arc  more  fi^equont  id  early  life  than  later.     Tliis 
1^  j>aitioularly  true  of  hysterical  paiti  or  liy|x'rsensibility, 

Ivet  us  now  take  up  BotJie  of  these  i?yiiiptnms  or  symptom -groups  in 
greater  detail.  Of  the  psycliieal  manifestations  little  tnore  neetl  be  said 
than  has  heen  said  ah'c^idy  ;  but  it  eanunt  lie  too  otlen  rt^peated  that  the 
p^^^yf■hic':d  t'lenieut  is  a  part  of  cvi'vy  hysterical  rnanitestatirm, 

A  farm  of  bysterittil  insanity  frequently  observed  in  young  eliildi^n  is 
that  in  whieh  the  wits  of  the  ehild  are  pervers^^ly  u^'d  for  the  purjiose  of 
attracting  attention  aud  ereatin^  excitement  by  some  outrageous  or  extmor- 
dinary  series  of  events,  a^  the  ringing  of  Wis,  mppiugs  aud  knoekings, 
dt«tnietion  rd*  furnituit?,  ete.  Childreti  are  found  wneoeting  an  elabijmte 
system  of  frauil  and  deception,  spurnxl  on  bv  tlie  liystcrieal  teudenev, 

Gn^t  mental  excitement,  sutlieicntly  marked  to  lie  clitss<?d  as  mania,  is 
observed  in  hysterical  ehildreu.  In  a  school-girl  eleven  years  old,  after 
an  attack  of  typhoid  fever,  spells  of  crying  aud  of  great  excitement  aud 
violence  lK»gan,  Slic  woidd  strike  other  ( luhlren  aud  threaten  tn  crmuiiit 
suicide,  bceame  morose,  and  enmplaiuetl  of  hc/sidachc.  Slie  recover  cm  I  mu  a 
roborant  trtnitmcnt.  West  meutifins  the  case  of  a  girl  seven  years  old, 
amliititius  tu  hum,  in  whom  the  tirst  signs  of  an  (jveitaxed  brain  appeared 
in  extreme  irritability  an*!  causeless  attacks  of  fury.  She  suffered  also  from 
t^horca  on  Iw^th  sidt^  of  the  body,  but  not  severely  ;  she  wotdd  sometimes 
stundjle  and  ialh  She  devclopttl  sev(*re  headaches  wliicli  lasttnl  a  short 
time.     She  was  morbidly  solicitous  al>ont  her  own  heidth  aud  disposed  to 

xaggerate  tlie  slightest  ailment.  Fortunately,  her  mother  was  a  sensible 
Vonian,  and  by  Judicious  treatment,  taking  her  to  the  country,  and  iuter- 
fpsting  her  in  botany  and  [let  animals  instead  uf  books,  aceomplislKxl  her 
itKMJVery* 

Tlierio-mimicry,  or  tlie  mimicry  of  animals,  is  sometimes  a  striking 
feature  of  the  endemic  or  epidemic  ftu-ui  ol'  hysleria  in  chihlrcn,  **  The 
noises  and  actions  i^f  arjimals,'*  says  Gowers/  "aiT  strangely  imitated. 
The  patient  mews  like  a  tnit,  *ir,  much  moi*e  comnuudy,  barks  like  a  dog, 
Still  more  fn.Hpient  is  a  tendeuey  to  bite.      Patients  wuuetimes,  Init  rarely, 

ite  themselves.  I  have  known  the  lip  to  be  bitten,  and  two  patients  bit 
their  own  tingers,  one  so  severely  as  to  leave  a  |)crmancut  scar  an  inch  long. 
Ver>*  aimmoidy,  however,  the  patients  try  to  bite  other  persons,  and  the 
tendency  renders  cfjusiderable  care  neoessary  on  the  part  of  the  attendants, 

•fot  only  do  they  bite^  but  do  so  in  a  eurionsly  animal  marmer.  A  lad  of 
cixteen  years,  ai\er  failing  in  an  attempt  to  bite  an  attendant's  hand,  seized 
the  corner  «>f  the  i»illow  Ix^twcen  his  teeth,  and,  tlu*owing  ids  lu^ad  back- 
ward, shm»k  the  ]>illow  just  as  a  dog  shakes  a  rat,  or  as  a  lion  shook 
Livingstone.  This  therio-miruicry  may  \w  in  part  truly  mimetic,  but  it 
seems  to  be  the  [mri  of  a  numiiestation  of  some  strant^e  animal  instinct 
which  we  possess  in  a  latent  or  mtHlifiixl  cxjudition,  like  our  canine  teeth.'' 
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ELjTf^.^  aiifii»r  du^  dde  'it  ]iiv<>a£Ie  dv^flcmeal  maiifiak.  eoiHilers  the  qnes- 
tioo  of  the:  mtroal  diriord»tr*  •>£  xrave  hj^term  in  the  yrjon^r,  recofding  an 
'naerf^Liz  ^"^^^  -  buc  die  r«^p«>rt  L^.  a&er  alL  smplj  aaxiker  example  of 
gnv^  hj*c«iau  Ifift^  die  fasfe?  -;«>  mini  iii2««!at«seti  hf  C'han!»:<.  The  bay  pre- 
ifiotjfii  par>^-^«  cwiichiim«  < >c:'  di»^  Uini^sv  hvperaesdieHa.  dilaoatioo  of  the 
papil.  arifi  'i^arili*  ojfk-enrrj^  •!t..Qcracci«)a  •>t*  rii**  tbJJ  •>f  vtH^^o,  more  mariLed 

00  tt*^  tlT.  Nerv»-.ffis  lU  h^ilrh  b»*CTii  after  aa  atcftek  •>f  typhoid  fever 
whlfXi  'j^-r-nrr^  at  two  aiul  a  half  y>rar^  of  age.  The  child  began  to  sofler 
from  h#;2yiarh»i«.  azwi  wa^  never  la  pertetrt  health ;  bat  he  was  not  atau:ked 
nntil  chirtf-^rf)  y«ear«  ofci  with  hy«cen«!al  paraplegia^  poms  in  the  left  koee 
awl  in  it^,  him\AT  r^piDe.  aiul  later  with  coacractares  and  hysteio-epileptic 
att^'kri  with  p^jd.^  of  vi*>ienc  meocal  excxtement.  In  one  of  the  latter 
zttsu-k*  h^  wa^  stricken  with  •ielirimn  and  ane»jck=ciockaK!£y  reeognizii^  no 
fHHTy  Ijol^bling  crjD^aotly  in  xno>hen^at  &5hi»>nr  and  havii^  spells  of  fnry 
in  whi^'h  be  wbhed  to  strangle  his  nur^e,  ojmmitting  also  ahsord  acts, 
trying  to  dnnk  hi*  urine,  etc.  This  deliri»>iis  or  maniacal  state  continued 
f^  twf-lve  'lays,  after  whifh  he  gra*irially  ne«»vered«  bm  had  for  a  time  a 
wanderinir  air,  s^fme  trouble  in  ideation,  was  indifferent,  miserable,  wished 
Uf  cr>mmit  sui/-:de,  and  had  h^  o:»mpleteIy  the  memory  of  recent  fiicts. 
Ili?^  minri  after  a  time  cleared  entirely,  but  he  had  no  rnnembrance  of 
tlie  events  which  occurred  during  the  attack.  This  case  presents  the  feat- 
ures of  a  form  of  mental  dis«jrder  occurring  in  hystero-epileptics ;  and  a 
similar  atta^.-k  or  series  of  attacks  may  occasionally  occur  in  a  case  without 
any  other  history  of  grave  hysterical  symptoms. 

Aer-ording  to  BI«icr|,  this  form  of  hysterical  mania  often  attacks  chil- 
dren, and  {lartictilarly  bi>ys ;  but  here  it  must  be  remembered  that  he  is 
spf^king  of  French  children  :  it  is  certainly  rare  in  this  country',  although 

1  have  ser^n  a  few  cases  similar  to  the  one  described.  Blocq  refers  to  a 
meinriir  of  M.  Clojjott  on  infantile  hysteria.  This  author  collected  two 
hnnflrrfl  an<l  seventy-two  oltrserx'ations  on  hysteria  in  children,  ninety-six 
of  thr-sfi  being  Ixjys.  Of  this  numlier  one-third  showed  mental  disorder. 
Acfunnliujr  to  BhKf|,  the  mental  |)erversion  is  somewhat  uniform.  It  appears 
as  attacks  in  which  the  cr>nvuUive  element  is  sometimes  rwluccd  to  a  mini- 
mum, but  at  other  times  much  prolonged.  Often  the  child  presents  at  first 
incf^herence  of  words  and  gestures ;  lie  behaves  like  a  madman,  constantly 
babbling  and  acting  absurdly.  More  frequently  his  agitation  is  violent, 
and  he  is  furious,  striking,  shouting,  menacing,  seeking  to  bite,  pinch,  beat, 
or  rvcn  strangle.  Sometimes  his  monomania  takes  the  form  of  zoanthropy. 
(.'oinrnonly  the  excitement  ceases  abruptly,  the  patient  seeming  to  emerge 
from  a  bad  dream.  Such  mental  attacks  may  either  succeed  or  take  the 
phice  r>f  other  hysterical  manifestations,  and  they  may  or  may  not  coexist 
with  nervous  stigmata. 

IIvSTKUO-EPlhEPHY,    CATALEPSY,    Ec«TASY,    TrANCE,    AND    ALLIED 
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lystero-epilepsy,  catalepsy,  trance^  etc.,  miglit  be  conwidert'd 

they  hnve  bec-n  by  mo  elsewhere,  as  ^:*i>arate  aHlrlions, 

peculiar  aud   iiuiibrni  array  uf   eharaeterit^ties  uhirh   they 

Fiitj  but  I  will  refer  to  tl«*se  ]>ai>ers*  for  the  fuller  consideration 

Iijec*t8,  briefly  i'otisideriniic  them  at  tliis  [nHiii  under  the  synjp- 

fy  c»f  riiuvnbive  phenomena. 

lero-epilepsy  is  certainly  not  so  common  in  ehildii  n  In^ftfre  the  age 
prty  as  it  is  at  and  aft<T  this  peritrtl.  In  this  country  it  is  cumpara- 
miwrnraon  araono^  eliildivn,  or  at  k'ast  but  few  cases  have  \yoen  put 
'ret^ortl,  Init  it  occurs  weasionally,  and  has  Ijecn  report tnl  even,  in  the 
>nns  destTib^l  by  foreign  authors.  Iq  the  la,st  twenty  years  I  have  aeea 
K?w  cases  of  this  classical  grave  type  iit  children  under  thirteen  years  of 
^ige^  althoEigh  hy  St  en  Mil  eiuivulsions  of  irregular  ty|>e  have  Ix^en  a  not 
laooommon  experiencse, 

Hysteridil  or  hysterHtd  and  epileptic  or  epilejitoid  uianifi-staiious  are 
found  crunraingleil  in  various  ways,  so  that  it  is  diffieult  to  (*lassifv  cases 
under  pratrtit^al  htnids,  irregularity  of  plienomena  being  one  of  the  most 
f^triking  featun^  of  hysteriM^pileptic  or  epilcpto-hystcric^al  spasunKlic  dis- 
€?ase  as  obst^rveil  iu  this  i*ountry.  For  convenient*e  of  study,  however,  the 
affection  might  Ix*  fairly  wtII  arranged  in  four  chisses, — tiauiely,  (l)bystero- 
epilepsy  with  mmt  or  all  of  the  pljases  of  the  chi^ic  (lallic  type;  (2) 
lij'stero-cpilepsy  in  which  the  hyst<*rieal  element  prtnlonii nates  and  in  which 
the  manifestations  are  irregular  ixtth  in  fhrni  and  in  frc(pjen(*y ;  (»1)  cpileptcj- 
hysteria,  a  sjxismoilic  disorder  distinetly  intermediate  between  hysteria  and 
epilepsy,  but  iu  wliicli  the  c|)ilcptic  element  ]m*<li>niinates,  and  which  may 
jKLss  into  ineumhh'  epilepsy  ;  (4)  a  elass  in  whir*h  attaeks  distinetly  hysteri- 
ciil  and  others  distinetly  epileptic  oectir  aa  sepamte  events. 

k  While,  on  the  whule,  hystero-<^pilepsy  iti  eiiihhTn  under  puberty  is  more 
mmon  in  girls  than  in  ix>ys,  it  would  scM'm,  fnmi  a  study  of  n-*<"onled 
IBB,  that  the  grave  regular  type  of  the  affection  (mymits  more  frefpieutly  in 
l)oys.  I  will  sunniiarizc  a  few  nf  tluse  r^jinrted  cases,  not  only  to  illustrate 
the  maimer  of  the  occurrence  of  tliis  dist^ase  in  lx»ys,  but  alsci  l)emnsc*  the 
details  may  serve  to  si^mc  extent  as  a  picture  of  the  syniptooiHtolugy  of  the 

Kfleelion,^ 
D'Ahnndo,  an  Ttnlian  obst^rver,  rt^nirds  in  great  detail  the  case  of  a  boy 
•o  yearn  old.     Suue  vf  the  most  ini|)ortant  phenomena  were  the  following; 
J*ainful  sensations  in  the  abtlomen  of  the  hoy  increased  and  became  intense; 

I  lie  had  pain  and  choking  in  his  throat;  he  ccase<i  to  s[>cak,  his  eyes  were 
fixc<l  on  space,  ami  lie  readied  to  no  one.  This  jK^riml  was  ehanw^teri/xxl 
by  great  inercase  in  the  number  of  his  resj>i rations  ;  eighty  movements  a 
minute  were  counted,  and  with  ea<'h  ex|>iratinn  and  iu^pimtion  came  three 
fihort  internipted  movements.     He  did  not  froth  at  the  mouth.     Analgesia 
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wa.^  j>roH<^'nt.  After  tlirce  or  four  mimUtAH  tlw  fii^t  breiulilnj^  rea&o^J  j 
|>t>riiKl  i>t*  discirtliTttl  movenit'ntvS  eiiHiiiHl.  The  inust-Ii'S  ev^ery  where  *i*H}mcd 
to  be  eonviilsiitHl ;  at  first  rigidity,  and  t\wn  the  Itmlm  seemed  to  fly  in  every 
diixrtion  Mini  \ih  hotly  assniiu^l  au  aivlietl  jjositiun  on  the  l>ed,  iii^  heod 
ami  let't  injarly  tonrliing.  It  seemcil  ns  if  he  wanted  to  sjjeak,  and  his 
hands  were  plattKl  on  the  saero-hindiar  region.  Tlie  opi3*thotonu&  decreased 
jradiially,  and  the  Ixiy  began  t**  make  frightful  mo\Tment8 ;  hii*  &ee 
"showt^tl  variable  gjMisniodic  phenomena ;  he,  fur  instanee,  txmtraeted  the 
miisi'les  of  niastittitlun  and  elevated  and  shut  the  eytJids,  Comjiression  of 
the  abdunieii  at  this  time  caused  the  phenomena  to  cease.  At  otlier  times  the 
attacks  were  ditl'erent.  The  junseh^  were  nut  so  rigid,  and  no  di.s<^rdered 
niovenieut8  were  prt^eut.  His  faei'  assumt^l  a  great  variety  of  expresssions  j 
he  appteared  to  have  lialbieinations  of  sight  and  hearing,  and  assumed  jxj^i- 
tioiis  of  (h'feuce  aud  oi'  extreme  fright,  sumetimes  diffienlt  and  awkward 
p<jsition.^  iiH  if  trying  tci  hear  .something.  All  tlie  movements  and  inanift*- 
tations  were  in  very  quiek  sueoession.  He  would  rise  from  bed,  pimuette 
round,  aud  plaee  all  his  limbs,  his  trunk,  and  even  his  head  in  most  diffieult 
pusitjiuis.  Tlie  seizure  usually  lasted  an  hour,  or  an  hour  and  a  half;  then 
he  would  get  up  inunediately,  talk  and  L*iugh,  and  relate?  all  the  details  of 
the  attaek,  exi*laiuiug  his  illusions  and  hallueinations, 

Bonrneville  aial  I)X>lier,  tpiuttHl  by  Chareot,  re|)ort  a  ease  in  a  Imy  of 
thirteen  years,  who  came  of  a  family  in  whieh  were  several  idiots  and  epi- 
leptit-s.  In  the  intervals  uf  his  attacks  he  liad  left  hemiauiesthesia  with  am- 
blvouia.aiul  lie  showed  hvsteroireuic /xiues  at  the  brcMia,  the  left  iliac  tos^. 
and  In  the  lumbar  iviJ-ion,  The  brei>ruatif  i>oint  wa^s  the  most  sensitiv^e. 
The  least  shock  provokwl  an  attack,  and  even  l>eiug  thrown  to  the  groumJ 
by  his  comrades  would  cause  one;  strong  pressure  wtndd  arrest  the  attack 
with  the  same  facility,  Tlie  attack  was  regular, — the  epileptoid  |>erio<l,  the 
|>ericxi  of  grmt  muvcnicnts,  witli  tlie  arche<l  iX)sitioD,  then  passionate  atti- 
tudes, with  violent  erics.  lb-  had  from  Xovendicr,  1879,  to  Decf^mber, 
1880,  no  fewer  than  five  hundriJ  and  eiglity-two  attacks,  without  true  epi- 
lepsy and  without  any  trouble  ol'  the  intellect,  iu  spite  of  the  fi"equenev 
of  the  seizures, 

Biunievillc  aud  E.  Btmnaire  have  Reported  observations  on  a  similar 
case  t)f  hystcrl^-epile])sy  in  another  yoiujg  boy,  w^ho  w^as  cured  by  hydro- 
thera[iy  a^ssociated  with  gymnastics  and  intc^rnal  ti-catment. 

Gowers  describes  tlie  case  of  a  lad  twelve  yexti's  of  age,  in  wdiom  con- 
tmi'ture  of  om-  limb  (H'curred  during  the  attaek,  whieh  was  always  followed 
by  transient  paralyses. 

Cancan  reports  a  rase  in  a  boy  eight  years  old,  w Ihjsi^  mother  was  hys- 
tcTical  and  whose  father  had  had  chorea.  The  l>oy  was  slender,  weak,  had 
an  uncontrollable  tem|)er,  never  played  with  otlier  children,  w^as  det^citful, 
w<juld  feign  sickness,  and  was  vicious.  The  sjjasnis  were  alternately  tonic 
aud  clonic,  and  he  foamed  at  the  moutlh  He  was  anLemie,  and  bad  enlarge- 
ment of  the  cervical  glands,  nasal  catarrh,  and  dyspepsia,     Accoixling  to 
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bis  mother,  he  had  convulsions  at  iriTgular  intervals,  always  preceded  fur  a 
day  or  two  by  malais^e,  eonstrklioii  at  the  epi^a^trie  region,  nervou*^  irri- 
tation, and  a  tendency  to  cry  at  the  slij^litest  provocation.  They  always 
happened  in  the  day,  and  he  liad  premtmitury  syinptonis.  He  fell  on  some 
SL'kvti'd  sj^mt  wheit^  he  way  uut  hurt,  and  reniernlx^red  to  a  certain  extent 
what  he  did  during  the  paroxysm,  thoiigli  he  wonld  not  readily  admit  thit?. 
The  inter- pan ixy.smal  symptom  most  eomplained  of  was  j>ain  in  various 
parti5  of  the  lnxly. 

Other  ca»es  might  Ix^  given,  but  no  destTiptiou  of  a  hystero-epileptic 

k  in  child  or  ml  nil  will  answer  to  identify  every  ease.  Tfie  typical 
'pave  attacks  in  children,  as  in  adults,  are  usually  pRH:*cikd  by  prodromes, 
psychical,  organic,  motor,  si»nsory,  or  mixed ;  and  when  once  the  train  is 
started  the  different  peri(xis  may  suweed, — epilej)toid  contortions,  great 
movements,  emotional  attitud*^,  anci  delirium, — ^the  last  two,  however,  being 
more  likely  to  l>e  wanting  tlian  any  of  the  otliers.  The  ease  may  assume 
almost  an^v  irregularity,  tn?pt.»eially  as  regai*ds  the  motor  and  sensory  symi>- 
toms ;  Ijot  usual ly  in  all  cases  certain  phenol neoa  are  likely  to  be  ]>rest'nt, 
altliongh  any  one  or  several  of  lliem  may  be  al>scMit ;  for  example,  certain 
sensor)^  phenomena,  such  as  painful  sensations,  hysterogenic  zitnes,  and 
anaesthesia;  i>erverted  rf^pimtory  (Hmditions»  such  as  i'a])id  breathing  or 
dyspn<ijta;  sjuisukkIic  phenomena,  which  may  vary,  but  in  which  certain 
features  pi^edomlnate,  as  the  occurrence  of  opisthotonus.  The  condition  as 
to  ct)nj»i"iousness  is  jKru liar,  although  varied.  The  jmtients  do  not  exhilvit 
the  profound  unconsciousness,  with  turgid  ikee  and  stert4>rons  Ijreathing, 
which  acx'om panics  true  epilejxsy  ;  as  a  rule,  they  do  not  bite  the  tongue 
nor  froth  at  the  mouth*  They  show  all  phases,  varieties,  mid  d(*grces  of 
consciousness, — t^ltght  dazing  which  rajiidly  passes  away  ;  Indlucinatorv 
utates,  wifh  or  without  rcc*ognitinn  of  surrounding  ikm-sous  and  olyetls; 
gomnamhulic  or  hypnotic  states  in  which  they  are  ea()aliie  of  being  im- 
pressed and  rontrolkxl.  Sometimes  I  hey  remcTuber  what  has  occurred 
during  an  attack,  sometimes  they  aiv  oblivious  of  it;  sometimes  they  can 
relate  with  great  precision  all  its  details,  or,  it  may  be,  some  lif  its  pliases; 
they  can  even,  in  setnie  cases,  give  vivid  ae!couiits  of  their  iia!lucinatii»ns 
and  illusions. 

Gowers  has  described  some  of  the  most  interesting  cases  of  the  second 
class,  in  which  the  hysterical  element  predominates  and  tlie  (uanifestations 
are  irrc^gnlar. 

In  one  of  the  most  severe  eases  of  hysteroid  attacks  met  with  liy  In'ui, 
in  wdiieh  the  manifestations  of  hysteria  w^ere  not  only  inteus*'.  but  varietl 
and  prolongt*^!,  the  patient  was  a  girl  agfnl  ten*  He  descrilxs  the  case  at 
lengttu 

The  child  l)eIonged  to  a  talentetl  but  highly  nervous  family.  She  had 
a  sympathetic  mother,  who  was  cHmvinced  that  her  daughter  was  suffering 
.from  tumor  of  the  brain,     Tlie  illness  had  eomnienceil  a  Her  a  se'vere  mental 

'k  (the  death  of  her  father).    She  had  at  first  attacks  of  intense  **  shaking 
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of  the  lirabs/**  succeeded  hv  violent  delirium,  and  she  screamed  with  pain  io 
the  head.  After  this  thei*e  was  persistent  niLiital  dii^titrlninee,  **  rambling  in 
talk,  assot^iating  surrounding  olyeets  with  incidents  she  had  been  reatling, 
and  fancy  in<i:  every  one  won  hi  harm  lier.  From  time  to  time  she  had 
attacks  of  nipid  flexion  aud  extension  of  the  legs,  throwing  aUnit  the 
arms,  and  catching  at  the  bedclothes.  On  st^nie  days  she  would  speak  U) 
no  one." 

Gowers  protTX^ls  with  great  detail  to  describe  the  mental  and  physical 
condition  of  tliis  patient,  and  tlie  various  phases  of  her  attacks,  which  coo- 
tiumnl  for  about  a  mouth.  She  complaiuetl  of  pain  lu  the  left  {nirietal  region, 
with  also  at  this  point  intense  su|K'riieiaI  hypei'iesthesia*  In  the  intervals 
lx^twe<=*n  the  attaelvs  sometinies  she  did  not  retx)gnize  her  relatives,  sometimes 
she  would  scixnm  as  if  in  agony,  sometimes  suddenly  bd'ome  rational.  As 
the  attacks  ceased  she  complained  tliat  she  could  not  see  with  the  left  eye. 
Vision  in  this  eye  was  found  to  be  ouii^tweutieth,  with  (*oncentric  limitation 
*>f  the  fi<'hl  ;  coIor-VTsiou  was  not  tested  ;  ophthalmoscopic  appearaiK-es 
were  noi-mal.  She  was  not  lieuiiniuesthetic*  At  a  siibscfpient  period  she 
had  curiuiH  recnrring  or  alternating  mental  states,  in  some  of  which  she 
was  spiteful,  |>assiouate,  and  mischievous,  and  in  othci's  listless  and  apa- 
thetic. After  a  tinu^  her  tits  reetirred,  with  a  si^rit»s  of  events  well  deseriljed 
by  the  physicians  who  bad  her  in  charge,  which  I  will  give,  as  it  is  de8erij>- 
tive  of  the  plan  and  oriler  in  which  these  attacks  sometimes  proceed: 

'*(l)The  eyelids  \xvix>  widely  separattxl,  the  pupils  being  dilated  and 
sensitive  to  liglit.  (2)  The  eyes  were  gmdnally  close<b  (S)  The  head 
rotatt^i  from  side  to  .side  on  the  pillow,  the  movement  to  the  left  Ijeing 
always  more  forcible,  (4)  The  left  forearm  was  alternately  flexed  and  ex- 
tended f>u  the  arm,  the  fingers  of  the  hand  l>eiug  extended,  and  the  left 
leg  (biiwu  up  and  kicked  down,  the  tws  Inking  kept  extendech  K;ieh  of  the 
above  stages  lasttxl  only  three  t>r  four  seconds*  (5)  Sudden  ix^laxation  and 
iniraobility  for  ten  or  fifteen  setxinds,  brokc^u  by  a  few  unians  during  I'espi- 
ration.  (0)  She  turned  on  the  right  side,  and  the  fingers  and  toes  becsimi' 
strongly  extended  l3ac*k.  This  tonic  spasm  gradually  passed  on  to  the  wrists 
and  forearms,  when  suddenly  violent  clonic  spasm  a<*<*urrcd  all  ov^er  the 
body  except  the  i'aee  and  bands,  whk'b  ccaitinucxl  extended  and  stift.  There 
was  no  cry,  no  tongue-biting,  ni>  foaming  at  the  mouth.  After  a  few 
seconds  there  was  sudden  cessation  of  the  spasms,'* 

An  association  of  hysterical  [tbenomeua  with  those  of  true  epilepsy^ — a 
true  epilepto-liystcria,  the  third  class  alxive  given — is  sometimes  observeik 
By  epilepsy  the  brain  has  become  so  deteriorated  and  degradt*d  that  the 
l)atient  is  liable  not  only  to  true  epileptic  attaL-ks,  but  aW  at  infi'rvals  to 
hysterical  seizures,  Ix^cause  of  the  functional  disturl>auce  of  unstable,  liadly- 
nourishcH^I  tissue.  We  can  thtis  see  how  the  hysterit^l  seijsures  accomjrauy, 
follow,  ar  rejdace  epileptic  attacks  of  a  gmve  character,  and,  with  Trous- 
seau aud  Gowers,  L>elicvc  that  c*ertain  forms  of  cr»nvidsive  seizure  are  in  the 
strictest  sense  iutermetliate  or  indctertninate.     In  such  cases  the  hvsteria 
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i8ap|>par  and  the  opilrpsv  runtimie,  uv  tin?  totK^ncy  to  tlit-  hysterical 
I  Attack  may  remain,  and  the  \\min  kvome  mure  floteritn-atwl. 

Hysteroid  seizures  (xx^ur  in  children  suffering  from  post-hemiplegic 
epilepsy,  l)nt  liere  tlie  nx*ou;nitif*n  of  tlie  two  diseases  is  easy,  "  IlysteiYjid 
seizuiTs/'  ^ys  Gowei^s,  ''are  not  at  all  rare  in  these  i)4iti**nls.  They  may 
sucxjeed  epileptc»id  attacks,  major  or  minor,  or  may  occur  alone*  Some 
of  the  m*M  severe  hystcroid  fits  I  have  seen  were  in  a  girl  tlie  siihjeet  of 
infantile  liemi|>le^ia,  whose  arm  wa*^  permanently  jiaralyzed.  The  attacks 
came  on  without  any  indication  of  initial  epileptoid  seizure,  and  I  Imvo 
known  them  to  continue,  unless  i liter fertnl  witli,  for  scvcnd  horn's,^ — violent 
opisthotonus,  hound in;^  movements,  hitinp;,  tearing  of  the  hair,  etc.  The 
same  patient  hufl  also  other  hysterical  manifestations,^ — attacks  of  violent 
.laryngeal  spasm,  rapid  breathing,  and  a  phantom  tumor»  But  she  had  also 
severe  epileptic  fits,  Ix'ginning  on  the  paralyztKl  side,  (Mie  uf  whi<'h  I  siiw.'* 

As  a  fourtli  (4ass  I  have  ujentional  c-ast^s  in  which  at  one  time  attacks 
distim-tly  hysterical  occur,  and  at  another  tho4?e  which  are  as  clearly  epilep- 
,  tic.  The  jmssibility  of  the  cwxisterK-e  nf  separate  well-marked  liystcri(^al 
and  e]vih:'ptie  convulsions  in  the  same  child  should  imt  he  overlooked.  In 
tliis  class  of  cases  the  phenomena  of  the  two  dis^'as'S  dei  not  hlend  in  the 
same  attack,  nor  do  the  sym|itoras  of  one  disorder  innnediately  f*il!ow  or 
alternate  with  tlxjse  of  the  other.  Ttie  patient  has  sc]uimtc  crises.  The 
Bo-ea!led  hysten>-epilepsy  with  separate  (Tises  in  adults  ha<*  long  been 
known,  and  was  fii^t  studit^i  in  France  by  Laudouzy,  Almost  any  form 
of  hystcrif^al  attack  may  be  exhibited  at  one  time,  and  almost  any  fMnn  of 
epileptic  at  another,  as  j^R^tit  inal  and  couvidsivT  hysteria,  grave  epilepsy 
with  minor  or  major  non-convulsive  hysteria.  The  practical  point  for  the 
physician  to  remember  is  to  inquire  closely  into  tfie  eharactcr  not  of  otic 
but  of  several  attacks. 

The  following  case,  seen  l>*)th  l»y  Dr.  Weir  Mitchell  and  myself,  might 
be  classed  either  as  epilepto-hysteria  or  as  the  form  of  liystero -epilepsy  with 
separate  crises : 

A  child  eleven  years  old,  with  neurotic  and  phthisical  family  history, 
had  from  her  infancy  been  somewhat  l>ackward  and  pe<'uliar,  and  had  a 
►  defect  of  8|>e*x*h,  which  exhibittsl  itself  at  times  in  a  tendency  to  speak 
'slowly,  assiK*iated  with  some  twltciiing  and  want  of  control  over  the  mus- 
cles of  aiticnlation.  She  had  bct^n  coddled  and  somewhat  spoiled,  and  was 
addicted  to  masturbation,  usually  at  night.  She  Iiad  st^arlct  fever,  and  after 
this  Ix^gan  to  have  fits  or  seizures  of  pe<*uliar  character.  These  were  fre- 
quent, several  occurring  sometimes  during  the  course  of  the  day.  They 
commonly  followfxl  some  injury,  excitement,  or  slight  peripheral  irrita- 
tion :  thus,  Btriking  her  toes,  pin(*hiiig  her  cht^k,  or  pulling  a  hair  would 
I  cause  the  attacks.  When  they  came  on,  if  walking  or  standing,  she  would 
bend  forward  and  slip  down  to  the  ground,  l>ut  soon  after  would  come  to 
her  senses.  During  the  attacks  her  face  was  pale.  Two  wei^ks  lie  fore  she 
was  seen  by  me  the  attacks  cimnged,  so  that  she  fell  precipitately  forwaixl, 
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and  several  times  severely  bruised  her  head.  On  questioning  her  closely, 
she  said  she  could  sometimes  tell  when  an  attack  was  coming  on,  and  could 
sometimes  control  them  and  often  did.  She  did  not  bring  them  on  herself, 
and  could  hardly  tell  how  they  came.  She  said  that  she  sometimes  knew 
what  was  going  on  around  her :  she  seemed  to  like  to  dwell  on  the  excite- 
ment caused  by  the  spells.  She  did  not  bite  her  tongue,  or  sleep  after  the 
attack,  or  scream  at  the  beginning.  The  above  description  answ^ers  for  the 
usual  character  of  the  attack.  At  times,  however,  she  had  seizures  of  a 
different  kind,  often  of  convulsive  tremor  and  clearly  hysterical.  She  was 
inclined  to  be  untruthful  and  disobcnlient.  She  improved  considerably  in  a 
few  months  under  the  careful  attention  of  a  good  nurse. 

Those  phases  of  hysteria  which  are  known  as  catalepsy,  ecstasy,  and 
trance  arc  of  moderately  frequent  occurrence  in  children.  In  the  "  American 
System  of  Practical  Medicine"  I  have  detailed  a  case  of  catalepsy  or  autom- 
atism iu  a  child  two  years  old,  notes  of  which  case  were  furnished  me  by 
Dr.  De  Schweinitz  of  Philadelphia, — so  far  as  I  know,  the  youngest  patient 
of  this  kind  on  record.  The  child  exhibited  all  the  phenomena  of  hypnotic 
catalepsy  and  suggestion.  Either  by  manipulation  or  command  she  could 
be  placed  in  any  position,  in  which  she  would  remain  until  changed  by 
others.  Many  experiments  were  tried  with  her  successfully.  Other  cases 
of  catalepsy  at  an  early  age  have  been  reported,  the  youngest  by  Jacob!  in 
a  child  three  years  old.  Hemi-catalepsy  has  also  been  observed  in  children 
as  well  as  in  adults.     Several  of  these  cases  have  been  reported  by  ma 

A  case  with  rotatory  phenomena  and  other  hysterical  manifestatioas 
came  recently  to  the  Philadelphia  Polyclinic  service  for  Nervous  Diseases. 
This  patient  was  a  school-lxiy,  aged  eleven  years.  At  nine  years  he  had 
begun  to  have  "seizures"  without  apparent  cause.  At  first  these  were 
rotatory  in  character ;  they  would  commence  while  he  was  standing,  and 
he  woukl  go  round  and  round  for  two  or  three  minutes  at  a  time.  He 
a])pear(Kl  to  be  conscious  during  tlie  attacks,  of  which  he  had  fifteen  or 
sixteen  during  the  twenty-four  lionrs.  These  lasted  three  months,  and 
then  ceased  for  nine  months,  when  he  had  seizures  of  a  different  character. 
His  legs  and  arms  were  drawn  up  spasmodically,  and  while  rigid  he  was 
affect  I'd  with  a  general  tremor.  At  the  onset  he  would  scream  for  some 
time, — not  a  sudden  epileptic  scream,  but  a  frightened  ciy.  His  face 
was  suffuscKl,  and  he  appearal  to  be  unconscious,  but  he  had  never  fallen 
nor  bitten  his  tongue. 

Springthorpe^  reports  a  case  of  trance,  ecstasy,  and  hystero-epileps>' 
in  a  child  ten  years  old.  The  patient  was  a  sensitive,  emotional  girl, 
with  paralytic,  epileptic,  alcoholic,  and  tubercular  ancestry.  When  twenty 
months  old  she  had  an  attack  of  sunstroke  followed  by  a  convulsion,  and 
at  seven  years  of  age  she  had  a  severe  attack  of  whooping-cough.  One 
night  iu  bed  she  was  heard  breathing  heavily,  and  for  an  hour  could  not  be 
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ius€<ly  but  the  next  muniiog  was  all  right.  Otlier  .similar  seizures  (XT^urred 
at  irregular  intervak,  and  afWr  more  tliaii  a  year  the  eharaeter  of  tlie  attaeks 
changed.  She  began  tu  show  signs  of  mild  religious  ecstasy,  whieh  was  to 
some  extent  attributaltle  to  an  extensive  aet|naintanee  with  the  Salvation 
Army,  She  had  seizures  with  heavy  breathing,  quivering  lip,  tearl'ul  faee, 
crying,  sobbiog,  and  sighing.  She  said,  **  Oil,  dear  !"  **  Ibjw  pretty  !"  eti*. 
She  saw  "angels/'  After  a  time  she  held  c^JiiverstUiciiis  with  her  heavenly 
visitors  or  aiiiKuranee:^.  Spec^ial  and  general  R'nsation  were  in  abeyanw, 
and  hysteroid  iH»nvnlstons  in  the  muscles  of  the  neek  were  sonietiniei^  |)rt^- 
cnt,  I-.ater  Ihe  ministrations  of  the  Salvation  Army  were  ehangal  for  those 
uf  u  elairvoyant  or  mesmerist.  She  tx^gan  to  talk  gibberish,  attd  alter  a 
time  went  off  in  severe  hysteroid  ectnvidsinns ;  opistlHitonns  was  extreme, 
and  the  eonvulsions  weR»  general.  Her  attacks,  in  shoit,  in  tlieir  different 
|i[iase'S  and  vnrietits  were  hystero-epileptir. 

Minor  <-onviiLsive  atta(*ks  are  not  onc^oninion  in  hysterical  ehildren,  and 
these  exhibit,  Init  in  very  imperfect  form,  the  phenomena  of  hystero-epilepsy. 
The  attacks  siH^^n  to  Ik*  partly  purposive  and  partly  iineonsi'ious,  Ashhy 
and  Wright  desta^ilje  a  ease  uf  this  kind  in  a  girl  seven  VL-ars  old.  When 
the  attaek  t^me  on,  she  would  jump  np  in  Ixxl,  turn  round  once  or  twice, 
sit  down  again,  and  arrange  the  iMtk'hilhes^  snio(*thing  them  carefully  down, 
and  yet  lie  uncijnseions  during  the  lit,  and  have  mt  i-ememb ranee  of  it 
afterwards,     A  sharp  word  or  a  prick  of  a  ]>in  would  oft(*n  arrest  these  fits. 

Local  siMsm  uf  alniu^t  any  form  or  seat  may  oeeur  in  liysterieal  chil- 
dren. Twitchings  of  the  facial  and  ini'ular  nuiseles  are  iK-rhaps  the  com- 
monest types. 

Henoch  destTilies  caK^s  nf  local  s|>a^in  which  tt>ok  various  forms,  as 
viiilcnt  fits  of  hiccoogh,  voitc-spasin,  chort^,  uHthinatic  attacks,  s|>asms  of 
the  muscles,  fa*x\  eyes,  and  rxuvniitifs.  What  lie  calls  voiee-spasm  or 
vocal  spasm  has  boen  descrilx^I  by  otlu-r  authors  under  sueh  names  as 
h^'irterical  cough,  laryngml  i*pasm,  etc.  In  t>iic  ciisc  extreme  hypera»sthesia 
of  the  fnmt  of  the  cht*st  wa^*  replaced  by  violent  spasmodic  coughing  re- 
sembling whrKiping-eough ;  in  another  the  child  after  every  expiration 
uttered  a  half-whim|xTing  or  half-s<|iu-*dving  sound  ;  in  still  another  a 
cooing  or  croaking  sound  accom|mnicHl  the  spasm. 

Jac^jbi  gives  s*?vcral  instancies  of  hysterical  cough  in  young  children  : 
one  wiis  a  boy  six  yeara  old  ;  two  othera  were  brotiiei-s,  one  six  and  the 
other  fr»nr.  Local  treatment  did  not  relieve.  One  of  the  childrt'a  wa^ 
atklicted  to  excessive  mastnrbation,  and  after  suppressing  this  habit  the 
child  recoveiTd. 

Peculiar  rhythmical  muvementa  are  some^linies  present  in  hystrruid  or 
liystero-epileptic  cas<'s.  (towers  says  of  one  of  tliese  cases,  *'  Hi  is  pecii- 
h;ir  rhythmical  movement  in  the  legs  was  a  feature  of  the  hysteroid  attacks 
ill  one  jmtient  wlnise  case,  although  published  I'lginvhert*,  presc^nts  many  in- 
structive |Hiints  deserving  narration  at  letigtli,  Ruth  epileptic  and  hysteroid 
attacks  occurred;  oi'gauic  heart-disease  was  pixsent;  the  disease  succeeded 


* 


9S0 


HYSTEBrA. 


I 


an  attack  of  chorea^  and  the  jiatlent  prcsentcHl  a  strong  iuherited  tendenov 
to  neurotic  diseaR\  It  is  prubahlc  that  the  hysteroi*!  <'«nivnlsiftn  tkiUv 
succeeded  a  shght  epileptoid  seismre," 

The  recognition  of  lyss<^phobia,  or  hystrrieal  liydroplh>l>ia,  in  children, 
may  be  of  the  utnioi^t  importan(\\  A  child  who  has  Ix^i^n  bitten  by  a  d<ig 
is  seiz^xl  with  convnLsions,  wliicli  may  come  on  spontane<>usly,  or  aecklental ly 
a*?  th<^  re>;uU  of  other  disease,  or  l>ecause  of  conversation  with  regard  lo 
hydrnpliobia,  minified  with  expressions  of  fmr  becanst*  of  the  biting,  Im- 
mHliatcly  a  dJagnosiK  of  hydn^plir^bia  h  mode  by  the  horror-stricken  rela- 
tives and  friends,  and  this  is  adopted  by  the  thoughtless  or  badly-trarmtl 
physician.  Throuirh  suggestion  nmny  of  the  ]>henomena  of  hysterical 
attacks  are  pnjdnced  in  children,  jnst  as  a  train  of  symptoms  can  bestartnl 
hy  hypnotic  suggestion.  In  tlie  pseudo-hydrophobic  cases  barking,  biting, 
etc.,  nuiy  be  thus  prixlucctl.  Many  of  thos*^  casf^  are  purely  hysterical. 
Not  infrequently  we  sc^e  in  children  as  well  as  in  adults  hysterical  seizures 
uncomiected  with  the  bite  of  an  animal,  in  which  many  of  tlie  8€»-callc(] 
hydrophobic  syn^jitonis  are  present.  GowTrs  relates  an  interesting  ease  of 
a  Lm)}^  of  thirteeu,  in  \vliom  hysterical  attacks  commenaHl  aiVer  he  had  been 
bitten  and  frightened  by  a  dog. 

Any  variety  of  i>aralysis  may  occur  in  hysterical  children,  as  hemi- 
plegia, monoplegia,  i>araplegia,  local  palsies  in  the  face,  triud<,  or  linibfi> 
paralysis  of  tiie  l)luddcr,  and  vocal  paralysis  or  aplionia. 

Gillette/  at  a  meeting  of  tlie  New  York  Obstetrical  Society,  reported  afl 
easc^,  already  i^efen-ed  to,  \vhit  h,  on  a^^r-oinit  of  the  extreme  youth  of  the 
patient,  it  might  te  well  to  detaiL  A  girl  only  eighteen  mouths  old  had  a 
habit  of  walking  and  plungiug  and  falling  on  the  floor  for  amusemefit,  and  ■ 
one  evening  when  she  was  about  tn  do  s*>  her  mother  catight  her  by  the  arm 
and  stopped  her.  I^he  arm  fell  lielt>lcss  to  her  side;  the  diild  moaned  and 
desired  to  be  held  and  caresseil.  No  signs  of  injury  oould  l)e  foimd.  The 
next  morning  the  aroi  wivs  still  linnging  helplessly  by  her  side,  and  she  WfiS 
rar.mning  and  crying  as  if  in  ajusidemble  pain.  The  physician  remembered 
that  the  child  had  always  l>een  very  syui|mthctic»  w'onderfully  so  for  her 
age,  even  weeping  when  sad  pictures  or  doleful  stories  were  present«?d  ta 
her,  and  therefore  lM.*lievcd  the  case  to  be  one  of  hysteria.  In  the  evening 
the  arm  was  still  a[>parently  paralyzed.  The  next  morning  the  doctor  uus 
Bent  for  in  haste,  and  the  other  arm  also  hung  helplessly  by  her  side.  The 
parents  and  friends  were  greatly  alarmed.  The  father  was  n*quest<xl  t/>  git 
a  ball  of  variegtitcd  colors  and  oiler  to  play  with  the  child,  which  he  did 
after  all  had  left  the  room  l»iit  Dr.  Gillette,  tlte  patient  and  the  [mrentK 
The  experiment  ^vas  instantly  succt^ssful  :  the  <'hild  played  Ixill  at  once  as 
if  nothing  w^as  wrong  with  lier  arms.  She  trietl  tlie  hysterical  attack  the 
next  morning,  but  it  did  not  work,  and  she  did  not  attempt  it  again. 

Some  of  the  forms  of  imralysis  in  children  set  down  as  hysterical  are 
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csertaiiily  of  thU  ehamcter,  or  liave  in  them  ouly  a  strong  hysterical 
i'lemcnt.  A  form  of  pitralysL^  mentioiieil  by  Jacubij  for  exmuplo,  resem- 
bles spinal  iufimtile  jmralysi^,  auil  appears  to  result  from  a  rhange  in  the 
circulation  in  the  spinal  eoixl,  Ljcariiig  a  i^rcat  similarity  to  what  i.s  known 
to  tiike  platt*  a  tier  infa'tions  di^oiises.  lie  gives  the  ciisc  of  a  girl  wlio  first 
began  tManplaining  of  gtoma(i-h-at!Ue  and  later  was  troubletl  with  nausea. 
She  was  taken  with  typhcml  fever,  and  when  eouvalesL^iug  tlie  nausea 
retunieil.  Shortly  after  this  slie  had  general  ettnvnlsions,  being  e<:>nstantly 
uauscated  and  very  weak.  Wtien  seen  by  Jaeijbi  her  weakness  was  almost 
wmplete  paraplegia.  She  had  varying  conditions  of  hyperiesthesia  and 
antestliesia,  sometimes  with  coldness  and  pallor,  sometimes  with  eireum- 
scrilxil  Rtl  sptjts;  fretpiently  perspiration  alternated  with  dry  coolness. 
Of  diagnostic  importance,  aa-ording  to  Jacohi,  was  the  small  number  of 
tangible  changes  iii  proportion  to  the  large  number  of  symptoms.  He  at- 
tachitl  particular  injpt>rtauw  to  theabsenwof  temperatnre-elevatiouSj^  making 
tiiany  observations.  The  case  was  regarded  as  one  of  vaso-motor  neurosis. 
Krgot  was  given,  and  the  galvanic  en r rent  to  the  f^piiie  was  used.  Later 
the  patient  was  taken  to  Europe  and  completely  rccuvereiL 

The  same  writer  gives  otiier  illustrations  of  hysterical  paralytic  and 
paretic  njnditions  in  the  yonng,  although  he  Ik'Ucvcs  they  aiT  not  frecpient* 
A  girl  of  nine  years,  for  instance,  fell  in  convulsions,  which  were  followcxl 
by  ptosis  and  dcxiation  of  the  right  eye  outward,  the  pupil  si>mcwhat 
ililateil,  on  the  left  the  pupillary  branch  being  also  a  little  atfc^eted.  The 
t(»ngue  deviate^tl  to  the  right.  The  t*hild  improved,  but  afler  another 
xitlac^k  of  convulsions  had  the  siim<  [>ai'alytic  synij)tcmis,  Jacobi  cure*!  her 
by  firmly  impressing  her  with  the  idea  of  success  and  then  pressing  his 
thuml.i  firmly  on  the  supraorbital  nerve  and  conimaudiug  her  to  ojXMi  her 
eye.  Her  ptosis  was  instantly  iTlieveihand  she  was  well  for  several  weeks, 
when  she  exhibited  the  same  symptoms  and  was  relieved  in  (he  same  man- 
ner. It  might  Ix?  qnestituuHl  whether  this  was  not  an  <*xhanstion  pandysis 
afW  an  epileptic  cerebral  dis<^-harge,  mthcr  than  an  hysterical  palsy, 

Lee '  has  rejMirted  a  ca*^e  of  aphonia,  in  a  girl  four  years  old,  seen  at  the 
Pennsylvania  Hospital  under  Dr.  iVddiiiell  Hew  son.  It  develtjjx'd  sud- 
denly. She  Wixs  snpposetl  to  be  hysterical,  and  was  watched  carefully  while 
at  play  among  her  companions  to  see  if  s!ie  did  tiot  sjHak  at  unguarded 
moiueuts.  She  was  examintMl  by  several  physicians,  some  of  them  laryu- 
grjlogists.  As  a  final  test,  she  was  pIacfM.1  under  ether,  and  as  she  came  out 
of  its  influence  cried  lustily,  and  talknl  as  patients  usually  do  befoi-e  re- 
covering fully  from  the  efieets  of  the  ansesthetie.  Her  surroundings  were 
diangcil,  and  she  was  eurtiL  Goixlhart  attended  a  girl  f^'  twelve  with 
functional  jmralysis  of  the  abductors  of  the  vocal  cords.  She  had  also  a 
eronpy  cough  ;  there  w^as  entire  absence  of  any  morbid  ap[K*a ranee  of  the 
laiTDX;  except  in  the  position  td"  the  vocal  cords.     These  played  some- 
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what  dose  together  diirintr  expiratifui,  aiul  dnring  inspiration   the  ante 
rior  parts  cfmipletoly  elasccl,  the  left  ovtjrlapping  the  right,  aud  leaving 


of 


the  1 1 


In  the 


only  a  chink  l>e!nnd  for  the  entrance 

of  half  an  honr  the  paresis  had  almost  disappeared.  This  patient  had  been 
in  the  hovSpital  under  Dr.  Taylor  for  eataleptic  attacks,  and  in  one  uf  her 
fits  her  eyes  wore  first  tiirnwl  strou*^ly  to  one  side,  and  then  she  scjnintcd* 

Sensory  hysterit^I  plienoraena  are  probahly  more  c«jmmon  in  childreij 
than  nny  other  manifestations,  a  fact  whieli  does  not  seem  to  be  generally 
ap|)reeiateil  by  tlie  profession  at  large,  and^  in  consequence,  cases  clearl/J 
hysterical  in  character  are  frequently  su]>posed  to  l>e  organic  and  of  seriaiiii 
import. 

Tlie  most  common  forms  of  hysterical  sensory  disorder  may  be  clasei* 
fied  as  hyj>encsthesia,  antesthesia,  pains  referred  to  special  parts  or  oi^ana,  ] 
and  pain  irregularly  distributKl  tiviT  tlie  h<Ay, 

The  mt^mi ng  of  hyperesthesia  in  children  should  always  lie  fully  con^l 
sidered.     The  tendency  of  the  physician,  and  more  strongly  of  the  |)arent%^ 
is  nsually  towartls  a  grave  diagiifjsis  ;  and   many  castas  simply  hystericnl 
have  been  set  down,  l>et^nse  of  hypenesthcsia  and  the  complaint  of  deep 
seated  jmin,  as  neuritis,  meningitis,  myelitis,  hraiu-tumor,  reflex  neuralgia,! 
etc.     Every  one  who  has  \m.m  much  with  young  children  knows  how  im-l 
pressionable,  imitative,  synijmthy-loving,  ai^d  observant  of  suffering  tlieyf 
are.     Pain   appeals  esjvef-ially  to  the   imaginative  faculties  of  sensitively- 1 
orgnnizcK^l  young  childiTU.     AecTHxii  ug  to  Ash  by  and  Wright,  proliably  tliej 
most  common   form  f>f  hysteria  in  girls  is  hyjK^riesthesia,  a  complaint  of 
tenderoi\ss  or  pain  which  ran  not  Ik*  acconntcHl  for  except   by  a  neurosis, — 
local  tenderness  about  the  spine  or  one  of  tlic  joiuls,  esjxHnally  tlie  hip; 
hy perse n si tiveness  of  the  thyroid  glanil  or  iVout  of  the  larynx  ;  hctidaebes,^ 
either  frontal  or  oa-ipital,  or  iA*  the  fi>rm  uf  **clavus/'     "  Ilyisteria/' sjiy" 
the  same  authoi-s,  **  is  apt  to  mimic  various  diseases  which  are  nornmlly 
accoinjianitxl  by  severe  pain,  such  as  peri t(mitis,  pleurisy,  rheumatism  ;  tl 
must,  however,  Ije  borne  in  mind  that  there  may  be  some  actud  diseasti^l 
present,  and  the  senst>ry  disturbance  is  only  an  exaggenited  condition  of  j 
wOiat  would  normally  exist." 

Hysterical  loss  or  diminution  of  sensation — either  tactile  anaesthesia,] 
analgesia,  or  loss  of  teniperature-stmst*— occurs  itr  children  with  ci^^nsider-' 
able  frequency,  usually  in  eounet'tiou  with  the  other  phenomena  of  hyster 
epileps>%  I  Hit  sonu^times  as  an  is<jlatiHl  symptom.     Peugniez  tias  nxxirtled  a 
series  of  aises  of  aufeslhesia  of  the  skin  and  sj>r'<'ial  senses  in  thildn-o  froru 
ten  to  fifteen  years  old. 

Barlow  also  has  njllectefl  a  series  of  ciis<*s  in  cluldreu  Ix'twot^n  t*'n  aJiJj 
fifteen  yearn  old.  A  hoy  two  yeai-s  old,  when  the  skin  between  hin  fiugersj 
was  pricked  with  a  neeille,  did  not  wince  or  withdmw  his  hand,  and  when  J 
one  side  of  his  face  M'as  pricked  showed  the  slightes^t  possible  jdav  of  the] 
features,  while  upon  pricking  the  Gther  side  he  cricfl.  In  another  itise! 
8trong  famdism  was  tolerated  with  perfect   iudiiference  when   applied  loj 
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either  ]cg  ;  in  another  farad Uni  was  felt,  although  a  ik^^Uo  had  been  pusImhI 
into  the  skin  without  the  child  withdrawing  the  Ihiib ;  la  a  fourth  thr 
ncfHllr  was  tolenited  for  several  niiioites,  and  then  tlie  limb  was  slcnvly 
withdrawiii  lint  without  a  ery.  lu  *^titl  another  analgt^sit:  jiaralysis  without 
waiting,  which  ha<l  lasted  iiiue  mouths,  was  also  pi-esent  A  girl  five  yeai^ 
n|t|  Ikud  her  arm  sroreht^I  over  a  traci  al>out  three  inches  long  without  cry- 
ing;  she  also  lia<l  licr  thigh  deejdy  cut  hy  a  bit  of  broken  pottery  witliout 
showing  any  distress^.  A  girl  of  eleven  had  com])lete  analgesia  on  the 
right  side  of  the  body,  and  also  on  the  left  eht^^k*  She  could  not  localize 
the  spkt  where  she  was  pinehed  on  the  right  side,  but  she  hail  no  difficulty 
ou  the  left.  This  child's  field  of  vision  was  considerably  liniite^l,  and  she 
had  what  the  mother  teriue*l  **  blind  tits.**  In  a  girl  nine  and  a  half  years 
old  Uyth  arms  and  h'gs  were  analgesic.  A  Ijoy  nine  yairs  M,  subject  to 
fits,  was  fourul  to  be  tolerant  i>f  ibe  application  of  a  needle  down  one  side 
of  his  bo<ly  and  almost  so  on  the  otlier  side,  liut  he  could  localize  the  posi- 
tion of  the  nee^lhj  jM^fR'tly,  altliough  it  did  not  give  him  any  trouble. 
A  girl  nine  years  old  had  jwimlysis  of-  l»otli  legs,  without  any  aflei'tion 
of  the  spliincters  or  w^asting  or  rigidity  of  the  limbs,  an*l  was  alj>soluk*ly 
tolerant  of  every  kind  of  stimulus  applie<l  to  the  limbs»  A  girl  of  eight 
years,  with  a  history  of  (Hinvulsive  and  other  hysterical  man ifestat ions,  was 
found  to  liCMlistiuctly  analgt^ic  in  lier  arms  after  a  viohait  attack.  A  girl 
three  years  old,  with  a  history  of  couvLilsive  and  screaming  fits,  was  anal- 
gesic all  over  ft»r  two  weeks  after  an  attack. 

At  a  inivtiug  of  the  Hiuittd  Society  i»f  Loudon,  OetolK-r,  1877,  Thomp- 
son reported  a  ease  of  hysteria  in  a  boy,  with  aniesthesia,  im-lnenua,  and 
eontmetniTs  of  the  lower  limbs.  It  is  perhaps  signifir-ant  that  while  thi^ 
boy  had  an  English  mother  his  father  was  Freneli*  The  boy  had  always 
been  delicate,  but  in  the  spring  uf  1877  he  lK?gan  to  show  hysterical  phe- 
ntunena.  Jb'  InK-anie  unable  to  walk,  owing  to  {Mux^sis,  rigidity,  and  dis- 
tortion of  the  luwer  limbs,  and  his  voice  was  almost  inaudible.  The  legs 
were  firmly  fiexeil  ujnm  the  thighs,  and  the  ft^*t  extended  as  in  talipes 
etpiinus.  The  genital  organs  were  ill  dcvcloptxl ;  ame^thcsia  and  ischa»mia 
were  prominent  symptoms  from  first  to  last.  Under  the  a]>|ilieation  of 
gold  cnias  the  ana^stl^'sia  and  ischiemia  disaj)pearc>d.  Other  nietuls  were 
tried,  but  the  efleet  could  he  prtxlneed  only  by  the  gold. 

(icwwlhart  has  twice  stn-n  hemiana?sthesia  with  hemiplegia  in  Imys  of 
eleven  and  twelve.  In  a  aLse  under  his  own  mre  he  was  at  first  disp4ised 
to  U'lieve  in  the  existenw  of  scmie  actual  lesion.  This  Ihiv  was  twelve 
years  ohi,  with  a  neurotir  family  history.  Paralysi*^  came  on  in  the  night. 
"Ilis  th'-e  was  |)andyziHl  on  the  right  side,  and  the  tongue  dcviatetl  to  the 
right.  The  right  arm  was  juimlyzed,  the  extensors  of  the  forearm  most 
markedly  so,  and  the  wrist  droppc^l  as  in  lead-poiscming.  He  made  evident 
efforts  to  move  it  when  told,  but  was  obligtxl  to  csdl  in  the  aid  of  the  oppo- 
site hand.  Then*  was  k^ss  decided  failure  in  the  leg,  but,  when  he  walkcHl, 
his  toes  caught  the  ground  in  putting  the  foot  forward,  the  knee  was  flexed, 
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the  lieel  drawn  up,  and  tlie  limb  moved  cliiiusily  lis  from  want  of  harmony 
between  the  etjactinj^  muscJes  mther  tlian  from  actual  paralysis,  but  tlie  ex- 
tensors obviously  liad  the  wor^t  of  it.  The  loss  of  sensation  was  eomplf?te, 
and  thorougldy  distriliuted  to  the  right  half  of  the  body,  mue<jus  membmue 
as  weil  as  skin.  The  kut*e-reflex  on  the  paralyzed  side  was  markedly  ex- 
aggerattxl.  .  ,  .  The  jiamlysis  both  of  seusati<in  and  niotion — but  the  former 
far  mure  tliari  the  hitter— varied  uineh  from  day  to  day  ;  and  sometimes  the 
Sjiei-ial  seuses  suffered/* 

Headaclies  wlueh  may  l>e  properly  classed  as  hysterical  occur  some- 
tinu'S,  ahlinii;^1i  nirrlv,  in  uliildren  ;  they  an*  mneli  less  frequent  than  in  tJie 
yonog  or  middle-aged  adiitt.  In  eliildren  in  tlie  nuijority  of  eases  they  are 
imitative,  at  least  in  part.  The  child  *A'  a  mother  who  suffers  fiHjm  migraine 
or  any  of  tlie  fonns  of  recurring  headache  will,  if  pri»aunf>us  or  imitative, 
sometimes  really  or  apparently  sutler  tVoui  scn^ere  head-fiains.  Such  cxises 
are  very  deceptive.  The  fact  that  true  migraine  occurs  in  very  young  cliil- 
dreu  must  not  be  overlooked  iu  making  a  diagnosis,  Sinkler  has  written 
an  interesting  paper  on  the  subject,  giving  a  number  of  eases  in  children 
under  puberty.  In  one  ease  under  my  own  observation,  a  child  between 
two  and  three  years  of  age  began  to  have  mild  attacks  of  migraine,  both 
the  mother  and  the  grandfather  of  this  child  having  sufteixd  with  typical 
migraine  for  many  years. 

West  mentions  a  boy  of  thirteen  who  had  been  ill  with  heaida<*he  and 
vague  eerebnd  symptoms.  His  sister  had  dit^l  with  disease  of  the  brain, 
and  lie  had  sliown  extravagant  grief  at  her  death,  His  worst  symptoms 
were  headache,  intense  sensitiveness  to  sounds,  and  dislike  of  the  liglit. 
Sometimes  he  woiilil  not  allow  his  head  to  be  brnshcxl  or  even  touclied.  He 
was  feeble  and  ill  nourishwl,  and  (*ftcu  walked  with  a  limping  gait.  In 
spite  of  the  long  CNintinnanee  of  bis  symptoms,  he  did  not  gr^nv  worse. 
Wlieu  not  observed  he  walked  and  spoke  l>etter,  and  forgot  his  headache 
and  other  ailments  if  intercste*i  in  an%Hhing.  West  also  mentions  the  rase 
of  a  girl  ten  years  oW,  \\\u>  bad  a  spnsm*>dio  f'ough  when  younger,  and  at 
eight  yearn  of  age  began  to  suifer  with  excruciating  headaches.  These 
were  arbitrary  In  tlieir  ons<4,  and,  ex^'ept  a  etipriciotis  apiK?tite  and  a  a>n- 
stipated  Iiabit,  the  child  had  no  other  l>ad  symptoms.  Sometimes  she  would 
lie  for  hours  witli  her  hands  to  her  hrad,  moaning  and  ciying,  and  would 
cling  hi  her  mother  with  vehement  prott^stations  of  alfe<'tion.  If  the  d<»ctur 
went  into  the  numi  nnexjieetedly,  even  if  she  were  cljcerfnlly  at  l»lay,  she 
would  immediately  put  her  hands  to  her  hc^ad  and  commence  to  moan.  She 
aftenvanls  develojietl  a  train  of  grave  hysterical  symptome,  making  the 
diagnosis  clear.     Eventually  she  recoveretl. 

Dessau  reports  a  case  of  hysteria  in  a  boy  thirteen  year»  of  ag<?,  in 
which  the  aft\K-tiuu  began  with  a  pain  in  the  right  «ir.  Soon  after  the  pain 
in  the  ear  cx^a^ed  he  complaint^d  of  pain  in  the  right  hyjKX'houdnac  rcHrifin, 
wliich  gnulually  extended  over  the  left  side,  and  aljout  the  same  time  he 
had  a  drj',  em]>ty,  barking  cough,  with  muco-puruleut  sputa.     In  a  few 
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wei^ks  pain  wiis  compluitied  of  in  tl»e  hft  ankle-joint,  later  in  t!ie  knee- 
joint.  These  paias  weiv  aetnjmpanitHi  by  firm  contractu  its,  but  he  had  no 
swelling  aUjiU  the  joiuts*  His  general  condition  was  bad.  He  recovered 
under  (lie  use  of  ecwl-liver  oil,  the  hypophospliite:?,  and  syrup  of  the  iodide 
of  iron.  This  t^ase  presents  the  ieatures  whieh  sIkiuUI  help  the  physician 
to  di!seo%'er  that  he  is  dealing  with  a  case  of  hysterical  pain,  although  on 
irst  being  called  thf  diagno.si.s  wuidtl  l>e  diffii-nlt.  The  pain  was  seveiT, 
ind  no  organic  *■<  unlit  ion  could  Ik-  diseowred  iu  any  of  the  locations  to 
aeoount  for  its  pi-esenee ;  it  pas^^ed  from  one  region  to  others  remote  and  dis- 
conn€vt<xl  ;  it  altackctl  tissues  and  organs  so  different  in  character  as  to  ex- 
lude  such  causes  as  rheuuiatism  and  gout,  which  atlect  |>artieular  struetnix^. 

Bemiss^  i*e|Hjrts  an  instance  of  hysteria  in  a  boy  six  yc^ars  old,  wlio  two 
weeks  before  coming  under  ihe  care  of  the  physii*iau  had  begun  to  eomplaiu 
of  j*aiji  in  his  alKlomcu  and  ar«iund  his  waist.  He  was  treated  for  woniis, 
but  without  result.  He  was  pale,  reiJuci'd  in  flesh,  and  jK-evish  ;  his  tongue 
ras  jiale  and  slightly  eiiatetl  ;  his  temj>e'rature  was  fH),iP  F,  The  pain 
^diieh  had  betni  at  first  iiL  tlie  alidonien  liad  gradually  dest^^nded  to  the 
thiglis,  knees  and  leet ;  it  was  rattier  an  cxcrs-sive  hyperesthesia  tlian  a 
true  pain  j  swelling  and  ItH-al  heat  were  absent.  He  was  trmtcil  witli 
(piiuine  and  bromide  of  |M)tassiuui,  and  in  thrw  days  he  was  able  to  walk 
iu  a  bin  ping  manner;  but  two  days  later  he  was  found  on  his  back  with 
bith  feet  lifted  from  the  mattress  and  the  tliighs  litVed  from  the  alnlomen  ; 
he  would  scTcatn  if  any  one  even  otferctl  to  touch  liis  feet.  These  symptoms 
had  come  su<ldeuly.  He  got  better  and  worse  under  treatment.  In  a  few 
davs  he  aimplainwl  not  only  of  bis  feet,  but  also  of  his  let\  hand,  whieh  he 
insistixl  u|Jou  liaving  wmpjied  up,  esjx'eially  tlie  middle  finger. 

Henm*h  relatc«^  the  ctise  of  a  boy,  six  and  a  half  veal's  old,  previously 
healthv,  who  had  had  measles,  iunl  two  weeks  after  the  beginning  of 
the  dis<'ase  another  Imiv  fell  upon  his  aljdomen.  He  began  to  complain 
of  great  j>ain,  crying  and  tossing  about  eoutinually,  Tlie  pain  came  in 
ji:troxv?*ms  of  iuciva^^iug  fref|ueney  and  intensity;  tempemtuR*  abtml  101^ 
F. ;  pulse  fitK|uent,  tongue  coated,  with  fetor  of  the  breath,  and  thirst. 
The  eentral  symptom  was  intense  hypera^sthesia  rd' the  skin  of  tlie  alMloinen 
and  cliest,  so  that  seveix*  pains  wer«'  jmrtliued  by  piekiug  up  a  lidd  of  the 
skin.     He  made  a  rapid  recovery. 

( *a8«*  similar  to  those  of  Hcnoc^h  and  Bemiss  ai-e  not  infrec|ueut.  1  have 
several  times  l)een  ealh'd  in  to  det*ide  upon  tiieir  ehanicter.     The  question 

tof  the  existence  of  a  neuritis,  dermal  or  tnineal,  is  one  to  be  considered, 
[possibly  a  mild  form  i>f  a  neuritis  or  other  organic  distuxler  is  present  stmie- 
ftimes,  the  piin  and  sutlering  proper  to  the  disease  being  exaggeratefl  by  the 
ijerebra!  eonditiiui  of  the  liysteriml  patient,  Starr,^  in  tlie  Middlcton  Gold- 
smith  lAML-turcfl,  says  that  jia ins  sometimes  set  down  as  hysterical  are  «lue 


'  'New  OrlpatiB  M««lic!ttl  and  Siir^icnl  .Ti>uninb  Oc^tisbw,  1886,  p.  256, 
«  MedicuJ  News,  1»87,  vol  L  pp.  141,  IBU,  11^7,  226. 
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to  a  ucuritis  ol*  greater  or  less  severity.     While  such  cases  have  usually  — 
recovered,  they  have  sometimes  been  tedious,  Uisthig  at  lea^t  for  weeks.        f 

A  erase  seen  with  Dr.  Feldstein,  of  Philadel]>liia,  ilhistmieis  tbisdiflieulty 
of  diay^iiosis  betwcK^u  hysterical  liyjM^ne^lbc.'sia  and  multiple  neuritis,     Thia  i 
patient,  a  ^irl  eleven  yeai*s  old,  bt^jji;an  to  cum|jlain  in  tlie  spring  of  paiu  iai 
the  head  and  also  at  the  n^w  of  the  neck,  the  latter  associated  with  a  fe<;l- 
inijj  of  stiifness,     Slu*  soim  also  made  eomidaiut  of  pains  in  tlie  spine  and' 
of  both  the  ii[>per  and  liiwer  ex4remitit^,  and  a!s<,)  of  uoivei-sal  lenih'rness 
to  pi*essiire.     The  pain  and  ljyj>enestbesia  did  not  tbllow  the  line  of  the 
nerv^i^trunks,  but  were  gerK*nil  and  deniial ;  slie  s|iuke  of  theju  as  bt^ng 
prest^nt  all  tlie  time;  but  at  iutervals  she  bad  exacerbations  of  iiain  in  cir- 
cumscribed, isolateil  patches  on  the  extremitia^,  these  ai-eas  becoraiog  tvd 
and  remaining  so  for  a  short  time.     Her  disposition  changtxl :  she  becamej 
irritable,  fretful,  and  excitable.     For  three  weeks  she  showed  some  irregular  J 
but  not  marked  elevation  of  temperatui'e.     Various  methods  of  trcatmeutl 
were  adopted,  including  salicyhites,  iodides,  small  doses  of  mercury,  tonie3|l 
and  anodvnes ;  Imt  nothing  in  the  diape  of  mcHUcinc  seemed  to  benelit  her 
much.     She  was  three  niunths   in   bcLl.     At  the  end  of  two  months  she 
showed  some  enlargement  of  the  thyroid  gland.     At  first  she  lost  fiesb^  but 
at  the  end  of  three  nitiuths  was  as  flesfiy  as  before  her  sickness. 

What  are  known   as   hysterngenie  or  ejulepto-hystenjgeuic  zones  are] 
sometimes  present  in  hysterical  children.    Tlieso  are  sensitive  spots  or  areaftj 
of  the  skin,  and  on  touching',  pressing,  piueliing,  or  otherwise  exciting  them 
active  hysterieid  or  epileptoid  manifestations,  in  some  case^  even  eouvulsioDs, 
occur.     In  one  case,  in  a  ehihl,  pressure  between  the  scapulae  would  pro* 
d  nee  either  hysterical  convulsions  or  a  state  of  excitement  like  a  mild  mania.] 
In  another  t^is<?,  prt^ssnre  or  pin  clung  of  almost  any  portion  of  tlic  body 
would   cause   s^wisms,  altliongli    usually  these    hysterogenic   zones  an?  in 
particular  regions. 

Hysteriml  ailcetions  of  the  eye  are  seen  among  children,  and  n^'hitivclv 
with  (Hjnsiderable  iVequency,  and  these  may  Ik*  of  any  of  the  bu-rns  dc.s(.Til>c<lJ 
as  oi!Curring  in  the  hysteria  of  adolcsc*ence  antl  adult  life, — ptosis,  strabis*! 
mus,  pupillary  aheratitjus,  aml)lytjpia  and  aebromato|>sia  of  either  one  orj 
both  eyes,  and  total  blindness.      A  fair  number  of  eases  of  hysterical  am- 
blyopia in  ehiklren  have  lieen  rej>orted  by  observers  in  various  eountric^^^ 
the  reporters  giving  ditierent  opinirms  or  expressing  drnibts  as  to  the  pro|>*^r 
interpretation  (»f  the  phenomena.     The  chief   point  in  doubt  has  usually 
Ihx'U  whether  or  not  the  loss  or  diminution  of  sight  has  been  the  result 
of  pui-e  fraud,  of  uueonseious  deeepticju,  or  of  some  temporary  im])iair- 
meut  of  the  fuueticmiug  in  the  fxirebral  visual  centres,  either  primaiy  or 
eurtical.     This  [>roljlem  is  by  no  memis  so  msy  of  sohition  as  might  at  first 
appear.     A  cliild  asserting  loss  of  vision  in  one  eye  is  surprised  or  triekcJ 
into  the  use*  of  t!ie  other  by  placing  a  strong  convex  or  c^mct^ve  lens,  or  a 
|uism,  belbre  the  unatleeted  organ,  and  the  inference  is  made  tliat  dec^jn 
tion  has  been  practised  by  the  patient  or  culprit  ;  that,  in  other  words,  the 
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individual  can  see  with  the  amblyopic  •►r  bliiitl  eve,  hut  will  not,  owing  to 
mental  pervei-siuti  or  ol>lic|*iity,  Sucli  a  eonekisiun,  however^  is  not  iieeeissa- 
rily  csorretn.  It  m  possible  that  the  visual  eentrea  of  one  side  of  the  bmiu 
may  in  sneb  case.^  be  in  aljtn'unee  iis  hniu:  its  tlie  other  side  h  irtx*  tu  aet,  the 
formei',  liowever,  bein^  stimulated  into  funetioual  aetivity  by  iueapaei fating 
the  latter.  Probably  pure  fraud  is  the  best  explauation  for  some,  but  cer- 
tainly it  is  not  Ibr  all. 

lh\  I)e  8ehweiiiitx/  in  reporting  a  ea.se  of  hysterieal  amblviipia  iu 
a  coloivd  girl  nine  years  of  age,  who  denicMj  even  light-perception  in  one 
eye,  speaks  of  an  interesting  exi>erimeot  hearing  on  this  point.  ^*  In  one 
case  of  sinrnlatal  b!indnes.s  (nialingering)  the  subja't  was  made  to  inland  the 
test  by  having  it  explained  to  her  tiiat  tliose  present  at  the  examination 
fnlly  undei'stood  that  her  statement  iu  regard  to  sight  in  the  eye  under  ex- 
amination Wiis  ti^itally  false.  She  was  sufficient ly  intelligent  to  a|>prixiate 
that  she  Iiad  Iwen  dutcctnl  in  hc^  attemiil  at  dw/eit,  and  reatlily  iidniitttMl 
the  tnith  of  the  cliarge.  On  the  tether  l»aud,  a  jMHi<A'tly  intelligent  %voman 
subject  to  hysterical  aiul»lyopia,  in  wlif*ni  tlie  test  demonstrated  the  fart  that 
the  eye  eluiuRil  for  blindiu'ss  had  fidl  visual  acuity,  utterly  deni«/d  the  pos- 
sibility of  sight,  in  spite  of  the  fact  of  her  aj>parent  }RTf€ct  ap]>rceiation  of 
the  snffiricncy  of  the  tests  whit'Ii  dcmonstrate<l  that  she  conld  sec.**  Botli 
liysteriitil  amblyopia  and  achromattjpsia  in  ehildiTU,  as  in  adnlls,  Inive  usu- 
ally lH>eu  found  in  ]>aticnts  in  whrmi  the  other  [jlienomena  of  grave  hysteria 
are  ju-e^sent,  as,  for  example,  hemiaruestbesia,  heraiparesis,  contract uri-^,  wn- 
vulsions,  and  psychit^l  epis^idrs,  nsnally  of  the  niauiaeal  or  halhicinatory 
character. 

Years  ago  I  rc|M>rted  a  case  of  simulateil  monocnlar  blindness  cxTurring 
in  the  serviee  of  l>r.  Marlau  in  the  Wills  Ophthabnir  Hospital,  Phihidcl- 
jihia.  Harlan  has  reported  other  similar  eases,  and  ha.s  contribntwl  si'veral 
articles  on  this  subjwt. 

Achromatopsia  is  a  ** condition  in  wbi^'h  there  is  a  failure  to  a)t|UY'i'iate 
colors.  In  Daltonism,  or  true  color-blindness,  one  colur  may  1x'  taken  tor 
another  ;  in  ai-hromatopsia  the  notion  of  color  may  lje  entirely  lost.  These 
colors  nn*  foimd  by  the  jmtient  to  disappeiir  in  i^gidar  order,  and  return  in 
reverse  onlcr  as  the  patient  re<H)Vcrs.  S<mie  remarkable  ea^es  of  this  kind 
have  been  refMirttnl  as  (X'cnrring  among  French  hysterics.  A  few  examples 
of  the  same  atleetion  have  been  i^eportini  in  America.  Sometimes  the 
patient  has  lust  |x*reeption  i>f  one  or  several  fN>li>i's.  When  only  one  color 
is  lost,  it  is  usually  viulet ;  if  two,  violet  and  grwn  ;  then  in  Regular  succes- 
sion follow  the  colors  of  the  s|KX'trnm.'*- 

Of  one  form  of  hysterit^d  l>lihducss  in  childnii  I  have  scm^u  two  exam- 
ples,— that  in  which  the  patient  complains  of  sudden  blindness  in  one  or 
both  eyes,  this  lasting  only  for  a  very  brief  time,  as  for  a  few  minntes. 


'  Joumul  mI'  Nervitas  und  Mnnt^l  DiseaAftSj  A|>ril,  189€,  p.  276, 
*  Amencan  Sptem  o(  Practk-al  Medicine^  vol.  v.  p.  2il, 
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Mendel  *  has  report<xi  a  case  of  agj^ravated  hysteria  in  a  boy  ten  ye 
old,  w  itii  amaurosis  of  lirst  one  eve  and  later  of  the  other.  This  jiatieni'a  ^ 
maternal  grandmotlier  was  epileptic.  He  suffered  painful  seusations  in  the 
eoiu'se  of  the  trigerainns  and  otiier  nerv^es,  and  atler  a  time  ujipeared  ir- 
regular action  of  the  nuisek^,  nristeadinpss  of  the  intellet!t,  inc*ouiinence 
of  urine  during  the  day,  and  within  a  year  and  a  half  j>aius  in  the  head, 
vomiting,  amhiyopia  in  the  ri«^ht  eye,  and  emaciation.  These  symptoms 
vunislied,  witli  tlie  exception  of  irritabiHty  and  [x^evishnoiss,  and  were  fol- 
lowtnl  by  drumming  of  the  feet,  dizzy  sensations,  emprosthottaius,  with 
mpid  ibrward  movements  of  the  body,  witht»ut  h>ss  of  eonseiousne-ss,  thesie 
gyniptom.s  aj>|j>earinfr  in  paroxysms  for  twelve  days.  On  the  thii'tet'nlh,  in 
pla<-'e  of  the  toui<'  spasm  a^ijM'ared  .spa.'^modie  shakings  sjiasms  of  laugliter, 
Iiallucinations,  and  loss  of  eonseiousness,  araanrosis  of  the  right  eye,  and 
paresis  of  the  right  arm.  Six  days  later  the  blindm^s  and  |jiiralysis  had 
disap])eared,  and  a  genrrul  liyperfesthesia  was  developtxl  ;  then  amaurubia 
of  the  left  eye,  histing  tweuty*fonr  houi-s,  was  atided.  The  boy  was  removed 
til  a  public  iustitutiim^  and  in  three  days  was  well,  notliing  ix*raaining  of  his 
old  trouble  save  a  defid(.iJ  excitability. 

Among  the  views  that  have  been  suggested  to  explain  these  hysterical 
defects  of  vision  is  that  whicli  has  also  Ix^en  I'esorted  to  for  the  explanation 
of  many  other  hysterim!  phenr>mena, — namely,  hypnotie  suggestion,  in 
some  eases  auto-suggestioji,  [jerhaps  the  result  of  the  ol>servation  or  dis- 
cussion of  blindness  in  othere.  The  patient  believes  that  he  cannot  see, 
antl  therefore  does  not  see.  But  this  explanation,  seemingly  hicid  enough, 
is,  aftt'r  all,  a  begging  of  the  4pti'sti()n.  The  IjraiUj  or  a  jwirtrcm  of  it,  nmst 
fi»r  a  time  be*  in  a  ciianged  condition  in  <.irder  that  the  self-deeeptiou  may  be 
aet^omplished. 

IlystericiU  de^ifness  or  diminution  of  hearing  has  been  rect»pded  as  oc- 
curring either  as  an  independent  symptom  or  in  assmnation  with  grave  hye* 
teri<^al  phenomena  :  I  du  nut  recall  a  single  cuse  in  my  own  exjierienee  in 
which  this  has  been  present  as  au  isolated  symptom  in  a  eh i hi  under  thirteen 
years  of  age.  Loss  of  smell  on  the  same  side  as  deafness  and  blindness  j 
has  been  iT*corded. 

Among  tlie  most  important  hvsteriail  affections  ix^eurring  in  children 
and  among  those  in  which  pain  is  a  heading  element  are  tliose  simulating 
organic  aftk'tions  of  the  joints*  To  Shaffer  we  are  indebted  for  the  most 
valuable  cuutribution  on  this  snbjwt,  one  which,  although  by  no  means 
negkx^ted,  has  not  attracted  all  the  attention  which  it  deserves.  A  large 
peroGUtage  of  his  cases  were  children  under  the  age  of  pnlierty,  and  tliere- 
fure  strictly  within  tlie  limitations  of  this  fuipcr.  His  study,  while  desig- 
nated **  The  Hysterical  Element  tn  OrtlmiKHlie  Siii-gery,'*  atiurtls  in  the  eases 
which  he  admirably  details  a  study  of  almost  all  the  phenomena  presented 
by  hysteria  in  children, — hypersestbesia  and  subjective  pain,  rigidity  and 


»  DeuUcbo  Mt-d.  Wot'benst^br,  No.  ie»  1884. 
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"wntraetiirosi,  ^pasm  anri  immlysis,  itialii veering  and  nenro-miniesi!^,  ly'^^S 
aud  limpingi  ptXi.tx'ity  ami  perver?^ity,  Tlic  ukstrvatiinis  to  whicii  lie  refers 
of  Brodie,  Skey,  Pagc^t^  EHiuareh,  and  others  are  familiar  to  the  profession* 
The  fhls?e  often  m)  elosely  rei^^nibles  tfie  ival  disea.se  that,  as  8hat!'er  sbows, 
even  the  mo8t  experieneetl  are  at  times  at  a  lo6a  lo  dwide  wlietlier  a  given 
arfieiilation  h  in  a  progi-e^Hive  state  ofeln'ontc  disease  or  simply  in  a  nenro- 
mimetTe  state,  lie  gives  many  instaneei^  of  neuro-mimesis  Ixitli  of  the 
limb-artieutatinns  and  of  llie  spine, 

Jaeobi  Itas  also  given  a  nunibiT  of  iutetx?sting  ilhistratious  of  ueumsefi 
of  the  joints  in  ehildren  from  five  to  twelve  years  of  age.  The  majority 
of  his  eases  had  been  i>l»servt*d  about  the  kniH>j(iint,  but  the  ankle-joint  and 
hip-joint  were  by  nu  int'ant!^  fret\  The  iiiti  riml  (*nndyle  <if  the  iemnr,  (he 
styloid  pn:)ees>8  of  the  nlna,  and  tlie  veiteiiral  ('oluinn  were  the  favorite 
places.  Thesanie  aifeetion,  howev^^r,  had  been  oliserved  in  the  seiatie,  <ibtn- 
rator,  crnral,  pveronealj  ^tiplu'non.s,  and  tilnal  nerves,  in  I  he  (^^rvica!,  him- 
bar,  hypogastric,  and  sa^-ral  plexuses,  and  in  the  jieripherie  nerve  branelies 
distributetl  al>out  the  integnments,  joints,  ]>eri(isteunij  and  bones.  A  girl 
eleven  yrars  of  age  applies!  for  snrgieal  treatment  flir  coxalgia.  The  jmiii 
was  intense,  and  the  symptoms  clost^y  simulated  those  of  organic  liip-^lis- 
ease;  but  the  child  was  not  emaciated,  and  no  tever  could  be  detected. 
Under  chloroform  the  sjiasniodie  r*>ntractiirc  relaxt^l,  no  crepitation  was  felt, 
and  mobility  was  conijdete.  The  patient  recovered  under  geneml  rolHuant 
treatment  w*ith  an  ocaisional  sedative,  and  compulsory  exemse.  Similar 
treatment  suceeedcxl  in  a  girl  nitie  years  old,  who  suffered  from  intense 
pain  in  the  knee-joints,  but  more  frecpiently  in  the  ankle-joints  and  in 
the  tarsus  and  metatareus.  In  another  ease  the  difficulty  of  diagnosis 
l>etween  osteitis  and  hysteria  was  very  great,  and  both  were  probably  prc»s- 
ent.  A  girl  of  eight  years,  under  treatment  for  ulnar  oeuialgia,  developed 
a  moderate  swelling  at  the  wrist  and  shouldi^r-joi nt^  which  disappeared  to  l>e 
replaced  by  severe  pain  in  the  toes,  Her  sut!eriugs  were  mitigated  when 
Oddema  of  the  right  foot  made  its  ap|>eamnce.  Another  girl,  of  five  yeai*8, 
waa  treated  for  acute  rheumatism  tpf  the  shoulder-joint.  A  boy  of  eight 
j'ears,  with  a  slight  mitral  inoomj>etency,  had  rheumatism  of  both  wrists 
and  both  ankle-joints,  with  fever.  After  his  fever  liad  disappeared  he  still 
complained  of  excessive  pain,  yelling  and  screaming  at  times, 

I  Varieties  of  hysterical  club-foot  have  been  described  by  Shatfer,  Lay- 
cock,  Shaw,  Little,  Skey,  Mitchell,  Sir  Charles  Bell,  Charcot,  Adams,  and 
others.  Talii>e9  varus  seems  to  be  one  of  the  most  common  forms,  if  not 
the  most  frequent  one,  in  young  girls.     In  extreme  eases  of  this  kind  tlie 

I  outer  margin  of  the  foot  alone  touches  the  ground,  the  Siile  piTScnting  verti- 
cally baekwai*d,  as  in  a  case  described  by  Little.  The  anterior  and  pi^sterior 
tibial  and  e^astroenemius  muscles  mav  all  be  tensely  contmcted.  In  inver- 
ston  of  the  foot  in  rliildreo  the  probability  of  the  hysterical  nature  of  the 
affection  must  always  be  borne  in  mind.  Such  eases  are  usfially  unilateral; 
they  ar^  always  acquired,  ofleii  8uddeuly"|  and  the  ordinary  indications  of 
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diijease  and  disorganization,  such  as  pain,  heat^  and  swelling,  are  absent 
iSliaffer  records  four  jwrsonal  cases.  One  of  these  was  in  a  precocious  and 
emotional  girl  of  eleven  yeai-s ;  another  was  in  a  boy  of  ten,  this  bov  illus- 
trating many  phases  which  hysteria  may  assume  iu  boys  of  tender  years,— 
Ijaralysis,  spinal  jiain  and  tenderness,  anaesthesia,  contracture,  hypenestbe- 
sia,  tali})es,  etc.  Among  other  cases  of  hysterical  contracture  which  have 
bc»en  recorded  in  children  as  well  as  in  adults  are  those  in  which  the  spasm 
affecte<l  the  thumb  and  the  mass^^'ters. 

Wi-ak  backs,  and  backs  which  may  be  bent  and  twisted  into  various 
positions  which  often  chjsely  counterfeit  organic  curvatures,  are  obser\'ed  in 
hysteric-al  children,  and  have  been  a)nsidered  by  Laycock,  Xohle  Smith,^ 
Shairer,  and  othei-s.     Laycoc^k  siK-aks  of  lateral  cur\*ature  as  due  to  hys- 
terical |)aralysis,  holding  to  the  opinion  of  Stromeyer,  that  the  serratusmag- 
nus  is  involvwl  in  the  production  of  the  curvature.     Xoble  Smith'  records 
a  case  of  curvature  which,  altliou^h  in  an  adolescent   |)atient,  illustratei 
the  ixxMiliaritic^s  of  hysterical  curvature  in  the  young.     She  had  "suffered 
with  her  spine"  f  )r  many  years,  and  had  been  treated  with  plaster-of-Paris 
jackets  for  two  and  a  half  ycai*s.     Siie  carried  her  head  and  shoulders  con- 
siderably out  of  the  perpendicular  and  lx4it  to  the  right  side.     In  sitting, 
the  right  axilla  was  two  inches  or  more  outside  a  vertical  linefi'om  the  outer 
c»dge  of  the  |)elvis.     She  had  lM?en  cui*eil,  it  was  stated,  a  few  months  before 
by  "  faith,"  but  had  soon  rebipscnl.     By  moving  her  Inxly  into  various  posi- 
tions he  found  that  theix?  was  a  fixed  curve,  moderate  in  degree,  in  thelum- 
l>ar  i-egion  to  the  left,  but  the  bending  of  the  body  over  to  the  right  was  a 
voluntary  position,  or  governed  by  her  hysterical   condition.     He  insisted 
that  if  ever  tiie  patient  came  to  see  him  holding  hei'sc^lf  in  that  position  h<^ 
would  decline  to  deal  further  with  the  case.     After  this  she  held  herseU 
perfectly  straight,  with  the  exee|)tiou  of  a  moderate  degree?  of  fixixl  ourva^ 
ture  which  existed  in  the  lumbar  region,  to  the  cure  of  which  subsequent' 
treatment  was  directed. 

"  In  young  children,"  siiys  Smith,  ^*  great  weakness  of  the  back  may  b(^ 
present,  wliic'h,  in  the  various  positions  of  sitting  or  standing,  allows  the 
spine  to  bend  in  various  directions,  forming  at  one  time  posterior  cur%'ature 
and  at  another  one  or  more  lateral  curves.  Although  this  condition  would 
probably  lead  eventually  to  the  formation  of  lateral  curvature,  yet  in  diag- 
nosis a  distinction  is  to  be  drawn  ;  fjr  when  this  state  of  weiikness  exists, 
support  to  the  back  and  rest  are  more  im{X)rtant  at  first  than  exercise.  lo 
fact,  in  sev(»re  cases  the  strength  of  the  child  is  more  rapidly  and  safely 
restored  by  absolute  rest  at  first  than  by  attempt  to  exercise  the  muscles. 
These  curves  are  readily  movable  in  any  direction,  the  spine  being  easily 
straightened  or  bent." 

Hysterical  children  are  subject  to  various  forms  of  night-attaeks,  so  that 
the  term  "  nocturnal  hysteria"  is  almost  justified  as  descriptive  of  certain 
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Under  the  uame  of  fii^rlU-terror?  varieties   of  tliei^e 

frequently  described,  and  tliestt  are  very  properly  re- 

R,.st  ill  many  cases,  forms  of  hysteria.     Ollivier  speaks  of 

t'nrme  larv^'c  tie  Tbyst^'rie/'     They  inaVj  however,  cxx'ur  iu 

aiv  epileptic,  or  who  are  sutteriu-j;  from  some  exhaust iug  dis- 

^^en  then  may  be  r^anled  as  hysterical  man itrstat ions.     They 

frt^jueutly  observed  in   nenrutic  childiTn,  before  and  dnring  the 

second  dentition.     Almost  any  child,  however  liealthy  or  fbrhmate 

herc^dity,  may  luider  S{>ecial  causes,  as  indigestion,  friglit,  or  acnte 

1,  become  the  temporary  victim  of  such  seizures*     Handfield  Jones  re- 

t>rd8  a  case  in  which  the  cause  was  probably  inflammatfuy  pain   in  the 

A  w^eakj  excitable  nervous  system  atf'onls  the  prcdispu.sition,  while 

many  causes  may  directly  excite  the  attacks*  among  which  nia}*  lie  nien- 

tionfKl  jiain,  hunfjer,  intlit^cstion,  injudicifiiis  fectlinn:,  worms,  ninsturbation, 

ditHciilt  dentition,  iusiiflicicnt  or  too  much  bed-clothing,  over-study,  K'lisa- 

tional  rearling  in  the  evening,  and  ghost  or  other  terrifying  stories.     These 

^attacks  vary  consideml^ly,  but  have  some  tolerably  constant  features.     The 

"child  may  have  gone  to  sleep  well,  but  during  the  night,  and  usually  within 

an  hour  or  two  after  retiring,  suddenly  awakes  witli  every  sign  of  fright 

Kmnd  alarm,  often  screaming  and  gesticulating  with  terrified  expression,  as  if 

it  saw  and  feared  some  frightful  objeet,     Consciousuess  is  usually  ixn'verted, 

— w^  in  one  of  the  various  liy[inotic  or  hysterical  conditions, — the  child 

seeming  to  recognize  imj>erft»etly  those  amund  it,  although  sometimes  it  will 

for  a  time  l>e  apparently  unconscious  of  ev<'rything  but  the  source  of  its 

terror.     In  some  cau^i^,  doubttcKs,  the  little  patient  is  the  victim  of  illu- 

Iiiotis  and  hallucinations,  tmnsforming  objects  within  sight  into  terrifying 
a p|K?a ranees,  or  liaving  hallurtuatiuus  of  objects,  probably  usually  animals. 
J,  K.,  aged  seven,  a  si.'hool-boy,  began  to  have  nervous  s|K'11s  in  his 
deep.  He  jumps  up  suddenly  from  a  sound  sleep  and  walks  round  the 
house,  crying  and  trying  to  say  something,  but  cannot  make  himself  under- 
stood. His  motlier  says  that  at  these  times  he  shakes  all  over,  with  hh 
hands  close  shut,  and,  she  thinks,  with  his  teeth  closed  also.  lie  never 
falls  down,  but  is  wakeful  afterwards,  and  tells  what  he  has  been  dreaming 

■  nlx>ut.  He  got  out  of  bcxl  one  night,  screaming  and  crying,  and  was  found 
trj'ing  to  ci*et^p  over  the  Ijureau,  His  father  and  mother  took  hold  of  him, 
but  eoidd  hardly  restrain  him  i  his  face  had  a  sc-ared  expression, 

A  boy,  &}vvn  years  old,  had  ahvays  a  tendency  iu  j^tart  at  nights,  and 

began  to  have  spells  about  the  same  hour,  in  which  he  would  suddenly  stand 

straight  up  in  bed,  scream,  and  call  for  his  mother,  who  would  find  him  in  a 

[dazed  and  frightened  amdition.     He  had  these  attacks  as  often  as  once  in  a 

week  or  ten  days,  and  if  annoyed  or  crossed  during  the  day  was  most  likely 

Jlo  have  thera.     He  was  retiring  and  solitary  in  his  habits,  not  mriug  to 

engage  in  play  w^itli  other  boys.     About  a  year  befoix^  coming  imder  obser- 

Ivation  he  had  an  attack  which  lastcil  aliont  a  month,  which  seemed  to  be 

[malarial  iu  diameter,  as  lie  had  periodical  attacks  of  chill,  fever,  and  sweat. 
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After  this  he  Uegaii  to  ftimplaiii  of  clizzinewi  and  twitcmn^m  tbe  pv«i, 
also  of  partial   lusi^  of  vibioii*      Umler  tunica  and  f^ystemuti/aHl  rv 
recovered, 

NcK'turual  inrMiitincoce  of  urine  is  fmqiient  amon|i  hyHterit«il  tiiilJffn^ 
altlimijj^li  it  should  Ix^  regarded  only  in  s[>eeial  east***  a^  an  hvrtliTJml  Mijip- 
torn.  According  to  Trmwseaii,  the  first  cause  of  ineontineiioe  it^  a  wiin*- 
jiathic  pi'edispositioti.  In  those  ca^es  ni  whi(4i  |jeritxlieity  is  a  derkUl 
element,  the  nervous  character  of  the  di.^order  is  most  probable.  That 
incontinence  may  be  the  aceonijmDiuient  of  H<?vei^  nocturnal  epilefisy  iJt^tmiil 
always  Iw?  borne  in  mind,  aud  this  probability  gliould  be  excluded.  TV 
manner  in  wliieh  hysteria  and  epilepsy  sometimes  merge  into  taeh  otW 
h  apparent  in  s^mie  of  these  cases.  Tlie  children  sufter  from  Doctumtl, 
periodical  neuroses,  Oi'  course  in  coming  to  a  decisioo  for  thempeutic  puf- 
p(jses  with  reference  to  noctiunial  incontinenr?e,  all  special  exciting  miuei, 
digestive,  irnal,  sexual,  g<*n ital,  and  others,  should  \>e  taken  into  coEBidenh 
tion,  Kven  when  such  reflex  <iiuses  of  excitement  are  present,  the  OBfrn- 
pathic  tenden<y  may  have  something  to  do  with  the  continuanc^e  of  thedi»- 
onier*  As  bearing  upon  the  question  of  the  hysterical  or,  at  Wst,  neurotic 
diameter  of  night  incontinenc**  in  children,  may  be  mentioned  the  fact  tkt 
Liebauk  has  in  a  uiuuber  of  cases  cured  children  of  this  liad  habit  hf 
hypnotic  su  ggest  i  on . 

8omnambidism  in  its  oitlinary  form  might  also  be  elamed  with  nootmiiil 
hysteria.  It  certainly  occurs  almost  invariably  among  the  hjTBterical  and 
epileptic,  at  Ica^t  when  it  is  a  {x^rsisting  atrection.  Night-termrs  arc  i] 
rcgardeil  by  some  as  a  spetMal  form  of  somnambulism,  **  The  victii 
night-terrors,"  says  Lyman/  '*  not  only  moves  his  body,  hut  gtvesi 
evidence  of  his  feelings  of  apjirely:Mision  and  alarni«  In  like  matUKT, 
jectiug  his  dream  into  att ion,  a  sleep-walker  may  arise  from  hi.H  U<1;' 
climbs  out  of  the  window  and  descends  to  the  ground,  executing  all  raanorr 
of  coniplicateil  and  dangerous  movements;  he  walki?  long  dis^tan^'^,  lod 
finally  returns  to  liis  couch  without  waking.  In  the  morning  no  reeuUer* 
tion  of  the  events  of  the  night  survives.  Agnin,  the  movoraent  n»r  be 
less  locomotive  in  character.  The  intellectual  faculties  cliiefly  may  l« 
aroused,  and  then  only  such  movements  are  executed  ns  may  t>e  nwfJisarT 
to  give  expi^ssion  to  mental  jwwers/*  This  hysteriml  jKiinnambuli'imar 
uoctambulism  lias  a  striking  tendency  to  recnr  at  about  the  same  time  of 
tlic  night  in  many  cases.  This  is  nsimlly  a  comparatively  early  prriiidiir 
the  night,  soon  after  the  earliest  deep  slet^p.  A  nnml>er  of  ca^e^  uf  ihi:*  kiirf 
have  come  under  my  observation.  A  child  six  yeare  old,  whose  aunt  hs! 
had  chorea  in  cliih:hnx)d,  and  whose  father  walked  in  hi»  sleep,  every  n^ 
for  two  weeks  went  to  bed  at  seven,  and  got  out  of  bed  and  went  dowiK 
stairs  in  a  dazed  state  at  8.20  ;  her  attack  usuallv  lasted  about  fifWn  wiu* 
utes.     She  was  subject  to  attacks  of  hysterical  crying.     A  girl,  four  i 
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old»  who  liad  elinrt^a  and  stanimeR>d,  liad  attacks  of  lialhieiiiatioD  and  sleep- 
walking at  niirlit,  usually  OL'ciUTing  within  two  houi^i  after  retiring. 
^P        Occtiisionally,  aUhtaigh  moi*e  mrely  than  in  adults,  ehildix^n  Rufler  from 
nof'turnal    attacks   of   paresis,    nnmbiioss,    hyiK'nesthesia,    IienuTalojyia    or 
niiilht-hlinducs'*,    dcdiriuin,    or    li^ver.     Tlie.s(*   .symptoms   .sometime?^   sliow 
thenist*Ives  just  at  the  time  of  waking,   i>artit'ularly  sensory  phenomena, 
8iieh   as  painful   numhncs.s.     Fere,'   in  an   intorestin*^  eontri  lint  ion   to   i\w 
1^ "  Patholo|jry  of  Ni^ht,**  has  eonsidered  many  of  these  forniH  of  noetuiTial 
^■funetional  disease,  and  shows  that  tliey  m*e  not  infrequently  connected  witli 
'      the  liysteriral  diatliesis.     Darkness  exerts  not  only  a  purely  psyehie  iuHn- 
enee,  but  also  a  distinctly  pliysiad   intlnence,  on  tlie  vital   l\mctions.     Tlie 
various  nervous  ptieuomena  piruliar  to  niglit  are  well  deserilxxl  l>y  F6r6  as 
^■the  result  of  a  deficiency  of  j)hysiological  excitation,  l>eing  in  fact  paralyses 
^^  caused  hy  non-irritation,     80  far  as  repoitnl  experience??  p*,  thesr*  nervous 
n<M'turnal  atVcetiuns  are  more  likely  to  oecur  in  adults  tlian  in  cliildreii ;  but 

tthe  i>ossibiIity  of  tlieir  occurring  in  the  latter  should  not  be  overlooked. 
'  It  is  now  gen(n^lly  admitteil  tlmt,  even  excludin^jj  eases  of  simulation 
W' fmu<l,  a  fever  whit^h  may  be  truly  termed  liyelerittil  must  \h*  recoy;nizL*d, 
ahhongh  there  are  few  reeoixk  of  such  cases  in  young  ebildi'en.  Hysterical 
fever  was  pmliably  a  corrtH-t  diagnosis  in  two  jK^rsonal  eases,  Due  of  tht^e 
was  a  Ikw  of  ten,  with  liysterifbrm  clu»reic  movements,  aeeompanied  by 
pain  in  the  head  and  limbs,  and  by  irregular  but  widely-distributed  liyper- 
iBSthi'sia.  The  diagnosis  of  meningitis  had  l>ecn  made,  The  temix-ratum 
rangi*fl  for  several  days  betwwn  100°  and  104°  F,  The  i»iiticnt  recovered 
under  a  praetii-j^lly  negative  treatment.  The  other  was  a  girl  of  nine,  with 
«  symptoms  which  flo,st*ly  simulated  tijose  of  an  aljerrant  form  of  typhoid 
fever,  but  in  which  some  of  (lie  most  iKjsitive  signs  of  the  disortler,  sui-li  as 
diarrhoea,  the  eniption,  etc.,  were  alisent.  From  (he  lime  of  Ihiqnet  hys- 
terical fever  has  been  dis^^^nssetl,  and  during  the  last  few  years  it  has  re^^eived 
considerable  attention.  Dr.  Mary  Putnam  pFa<'<*lii/^  in  an  excellent  ailiele, 
recoixis  a  cuse  and  reviews  at  some  tengtli  the  literature  of  the  subjet't  to 
date,  eiting  Pinanl,  Henri  Fabrc,  BiX'ssler,  Hale  White,  Donkin,  Creig 
Smith,  Meade,  Debove,  Baric,  and  various  physiological  investigators,  as 
AVowJ,  Tsf*hes<*hin,  Charles  Richet,  SchreilxT,  Aaronson  and  Sachs,  Ott, 
and  Girard.  She  omits  to  mention  Briand,  Gubler,  Rigel,  and  Dienlafoy, 
Hreferred  to  in  tlie  writer's  pajiers  on  hysteria.  The  clinical  observers  in 
^this  list  iv<MU*(l  (^ses  occurring  after  puberty,  but  a  priori  hysterical  fever 
is  )K'rhaps  more  likely  to  be  presc»nt  in  early  life  bxtmse  of  tlie  grt^ater 
vulnerability  of  the  thermic  centres.  In  cases  of  high  temperature  in 
young  children  we  should  always  Ix'ar  in  mind  the  [jossibility  of  hys- 
teria, but  we  should  also  remember  that  in  many  affections  not  liysterical  a 
high  temperature  is  observed  in  children  of  neui*otie  temperameot. 
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While  the  diagnosis  of  hysteria  in  children  is  perhaps  not  much  inon* 
ditfinilt  than  in  iidiilts,  the  disease  is  more  likely  to  be  overlooked.  JMany 
pliysitMans  do  i>ot  anticipate  \u  occ-iin-ence  in  children,  and,  not  ejcjieeting 
it,  they  attribute  hy^teriml  aifkaions  to  more  eerious  cauj^e.-?,  Tliey  forget, 
what  has  lM?en  demonstrated  by  the  fects  reported  in  this  pajier,  that  hv»- 
terieu!  inanife8tati«3ns  are  jxia^ible  a.*  srx>n  a^s  the  child  hn»  developed  the 
capacity  to  rci*cive  imprt^isiions  and  form  concepts.  Hysteria  in  children 
nuist  thei'cfore  be  distinguished  fi-ora  a  large  number  of  functional  and 
organic  discast^s,  ni^^t  of  them  UHongiug  to  tlie  nervans  system,  although 
the  nnmlx?r  of  atlK*tions  thus  to  be  ditferentiated  is  not  m  great  betbre  as 
after  puWrty.  (ireat  caix*  should  l>e  taken  in  ejxamining  chiUlren  when 
hvEitcria  is  suspected  :  their  iutcUigence  and  shrewdness  should  not  be 
underestimated.  The  dortor  will  often  discuss  in  the  presence  of  the  child 
questions  of  diagnosis,  pnjgnosis»  and  treatment  with  much  greater  freedom 
than  befoix?  an  adult,  but  most  children  are  oljservant,  and  the  neurotic  and 
precocious  wlni  arc  the  victims  of  Iiysteria  are  particularly  keen  and 
watchful,  so  tliat  the  pliysiciari  may  deceive  himself  in  diagnosis  and  thwart 
himself  in  treatment,  especially  in  his  attempts  at  moral  treatment,  by 
unwittingly  making  the  chiM  a  cotitidant  of  his  views. 

It  should  Ik?  reuK^mWrc^d  that  diagnosis  in  ncrvtius  disease^  as  in  psychi- 
atry, is  sometimes  a  relative  matter,  A  child  or  an  adult  is  sane  or  inmne 
accortling  to  the  individual,  social,  national,  or  even  racial  standanl;  so  it 
might  be  said  that  a  child  or  an  adult  is  hysterical  or  not  hystcrit^l  a^otipd- 
ing  tiy  the  standanls  by  whirh  it  is  judged. 

Tlie  complication  of  hysteria  with  organic  disease  is  obsei'ved  in  chil- 
dren as  well  as  in  juiults,  although  probftibly  not  Hi*  freipiently  in  the  former 
as  in  the  latter,  (rowers  directs  attention  to  a  numl>t'r  of  sjKH'ial  instances 
or  this  complication,  and  ver\'  truly  sfivs  that  the  symptoms  which  result 
from  a  tniicm  *if  these  disinxlci's  may  Ix*  most  |>er|)lexing.  HvfM^ncsthcsia, 
ana*stliesia,  ctJiitractures,  and  other  phenomena  ai^  prest^nt  sometimes  in 
typhoid  fever  in  young  girls.  Hysteria  siinulat<2d  or  masks  tubercular 
meningitis ;  rhetunatie  |wuns  pei*slst  with  hysterical  neuralgia ;  arthritis 
may  st^t  up  in  an  hystcriml  joint;  a  laryngeal  eatarrh  may  excite  hysterical 
aphonia,  and  bronchitis  hysterical  dyspnoea  and  rapid  l>reathing.  Hysterical 
symptoms  not  only  complit^te  general  diseast?s,  but  also  fre<|nc*utly  accom- 
pany t)ther  atfections,  functional  and  organic.  Infantile  hemiph^ics  are 
st)mctimes  hysterical  in  high  tIegi\H%  and  real  diphtheritic  jiaralysis  may 
pass  into  hysterical  palsy  and  anaesthesia.  These  are  a  few  of  the  compli- 
cations and  aa^ompaniments  of  hysteria  whicli  are  given  l>y  Gowers,  and 
which  have  lieen  observed  by  all  neurcjlogists  in  ehildiien  as  well  as  in  vouths  J 
and  adults. 

Shaftcr  culls  attention  to  cases  in  which  symptoms  of  actual  hijH)*»inr 
'disease — and  of  other  articular  aflections^-exist  associat<xl  with  iindnij!>f*Hl 
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hyBterical  manifestatiuns-;,  A  boy  twelve  years  old  came  into  liis  office 
limping  and  (x>m|i!ainnig  greatly  of  his)  left  knee.  He  Imd  rallcn  upon  the 
k*e,  striking  ujxjn  his  knee-joint^  which  accident  was  followed  by  a  severe 
arthritis,  hnt  in  alKnit  ton  wrecks  after  Hie  injnry  he  walketl  as  well  as  ever. 
S*mie  ni*)iilhri  later,  hmvever,  lie  nmipkunctl  of  his  knee  painint^  liini  veiy 
nuich,  and  was  obliged  to  st(»p  walkings  ami  after  this  he  hopjx'd  aronnd^ 
always  hokliii^  tlie  Irg  ftt'xetl  on  the  thijiii  in  c»ni*  position.  Any  sudden 
mention  priwJnc^Hj  sharp  pain,  and  ennsidorable  atn»phy  of  the  thigh  and  leg 
muscles  was  present.  The  hoy  was  thin  and  antemic,  and  evidently  very 
apprehensive  alxait  his  knee,  and  was  what  would  l>e  *iilled  a  norvons  boy. 
The  ease  was  evidenlly  one  of  hysteria  inijxjswl  njMjn  an  original  orgauic 
pathological  condition.     He  wholly  recovered  in  a  thw  weeks. 

"  It  may  l>e  n^JiiarktHl,"  says  KohtTts,  speaking  of  a  j)artienlar  case, 
"of  hysteria  that,  although  it  imitates  every  neurotic  disorder,  the  imitation 
is  never  perfect.  There  is  always  wanting,  either  in  the  history  or  in  the 
symptoms,  some  feiitiire  which  is  essc^ntial  to  the  imitated  dist*ase."  The 
case  which  tilled  f(»rth  this  o[)inion  was  an  imitation  club-foot ;  and  no  one, 
as  he  siiy.s,  ever  siiw  true  club-foot  come  on,  as  in  this  |iatient,  in  an  abrupt 
way,  w^ithout  pain,  convulsion,  paralysis,  atrophy,  or  associated  symptoms 
of  any  R>rt,  These  remarks  are  fall  of  suggestion  to  <me  trying  to  make  a 
diiignasis  of  hysteria,  esiKrially  in  children.  However  close  the  resem- 
bliinc'e,  scrutiny  and  analysis  of  a  case  will  show  s(»mething,  either  in  the 
onset,  the  symptoms,  or  tlie  coni-sc*,  lacking  in  the  genuine  organic  disease, 

Ac^-cirding  to  ]]hx*(|,  the  diagnosis  of  a  case  of  hysterical  mania  may 
Ije  singnlarly  difficnlt,  the  tw<»  affections  with  which  it  is  most  likely  to 
be  confounded  Ijcing  moral  insanity  and  meningitis.  Of  course  the  diag- 
nosis is  assisted  by  a  coiKsideratimi  of  other  liysterical  phenomena,  such  as 
piiin,  hy|>enestlicsia,  eontraetures,  and  visual  changes.  The  mental  disorder 
proper  must  Ix*  differentiated  by  the  manner  of  onset,  the  interiuitteucy  of 
tire  phenomena,  and  alu^ve  all  by  tlie  prcs<'ne(*  of  tliese  hysteri<]^l  stignuita. 

Forms  of  oi'dinarv  iditwy  or  ind)ecility  may  be  for  a  time  su[>posed  to 
be  nases  of  hysteria,  lint  the  progress  of  such  eases  will  soon  rev€id  their 
Ifcnic  natniT',  althongh  the  idiot  and  the  imlK'cile,  like  their  I »ettcr- furnished 
r  brother,  may  be  at  times  hysterical.  The  affection  descriUxl  by  Maudsley 
as  mural  imbec^ility  is  sometimes,  in  its  incipieiicy  at  least,  Regarded  as  hya- 
teria.  Maudsley 's  dt^-ription  of  these  case's  will  serve  to  make  clear  the 
diagnosis  betwe^ni  them  and  ceases  of  real  juvenile  hysteria,  although  in  the 
latter  moml  pervei-sion  is  often  ])rominent. 

**  TheiT  ai-e  children/' says  Maudsley,*  *' of  defective  mental  capacity 
not  reaching  the  degree  of  idiocy,  or  even  of  positive  imbecility,  whom  it 
is  very  difficult  to  know  what  to  do  with  sometimes.  They  are  dull^ 
lieavy,  stupid,  appear  careless,  indifferent,  and  as  if  they  will  not  try  to 
anytbiug,  and  display  low  or  vicious  tastes;  when  sent  to  a  respect- 
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rommonly  after  some  time  sent  home  again  a' 
prat'tirable.  Their  luability  Ut  learn  hx*ks  very  niueh  like  stupidity  and 
obstinacy,  when  it  is  really  the  result  of  disease  aod  marks  a  certain 
measure  of  imbecility:  It  is  sometimes  the  misfortinie  of  iKjys  of  this  sort 
to  be  8ent,  alter  failing  at  the  usual  sehiMils,  to  some  one  who  advertises  for 
UHrnly  pupils  and  who  represents  himsell"  as  jKxsst^sed  of  some  specific  for 
managing  or  traifiiiiL|;  them.  A  few  yc*ari*  sinw,  a  Ixiy  of  this  kind  was  said 
to  have  l>een  tlogged  to  death  by  his  master,  who  was  put  upon  bi^  trial  for 
manj^langbter,  was  found  guilty,  and  RHi-c^iveil  a  severe  senteDce,  Without 
doubt  the  poor  boy  was  harshly  and  cruelly  used  ;  hut  there  are  medical 
reasons  for  thinking  that  the  citse  was  tiot  <|uite  so  Irad  as  it  was  represented 
in  the  jjublic  papers.  Dr.  Wilks  has  expressed  an  ojiinion  to  this  effect, 
grounding  it  ujmn  the  fact  that  in  stmie  of  ihi'se  eiises  of  half  indjecility 
tliere  is  an  abnormal  *|uantity  of  f^rnm  in  the  ventricles  of  the  brain,  and 
that  death  may  sometimes  take  phice  suddenly  in  consequence  of  tlie  increase 
of  the  fluid  beyond  a  certain  extent.  In  the  case  referred  to,  an  unusual 
quantity  of  scrum  was  finuid  in  tlie  ventricles  of  the  braiti  after  death.  In 
rt^lity,  the  condition  (jf  things  may  have  l>etj'U  the  cause  of  the  yonth\s 
Htupidity,  and  so  his  death  have  been  occasioned  by  a  punishment  which 
wtHikl  not  have  seriously  injurtxl  a  healthy  <'hikh  Although  this  would 
not  have  betni  a  justification  of  the  punishment,  it  woukl  still  ab*»olve  the 
scbiiol-master  fram  some  portion  of  his  culpability.  When  we  reflect  on 
the  possible  state  of  things  in  the  brain,  it  will  Im?  obvious  that  no  good,  but 
much  mischief,  will  be  dime  by  harsh  measures ;  kindness  and  eneoni'age- 
ment,  gotxl  diet  and  regular  habits,  projMT  l>oi!ily  exercise,  and  the  regular 
control  of  si>rae  judicious  persons,  will  be  the  best  means  to  eniploy. 
Above  all  tilings  it  is  uecessiiry  to  fon'go  all  attempts  to  make  such  defeo- 
tively- organized  beings  attain  to  a  mental  d eg ive  of  development  which  they 
are  by  nature  incapable  of;  tliey  slioidd  Ik?  put  to  some  humble  ooeujiaiioa 
for  which  they  are  tit  ted, 

**  There  is  another  ilass  of  Iwiys  who  cause  gi'eat  troulile  and  anxiety  to 
their  parents  and  to  all  who  have  to  do  with  them*  Aiflicted  with  a  posi- 
tive moml  imbec^ility,  ihey  twv  inherently  vicious;  they  arc  instinctive  liai*s 
and  thieves,  .stealing  and  deix^ving  with  a  cuuniiig  and  skill  which  eould 
never  be  aetpiired  ;  they  display  no  trace  of  aficrtion  for  their  parents  or 
of  feeling  for  others ;  the  only  care  which  they  evince  is  txi  contrive  the 
means  of  indulging  their  passions  and  vicious  ]>roi>ensitie8.  lutelleetnally 
they  arc  di*fcctivc  also,  ibr  they  usually  reatl  no  better  at  sixteen  than  a 
healthy  child  of  six  years,  and  yet  they  are  very  acute  in  deception  and 
in  gratifying  the  desires  of  their  vicious  natures/' 

The  curious  affection  varirnisly  known  as  convulsive  tic,  eeholaliat 
coprolalia,  and  Gilles  de  la  Tourette*s  disease  is  amietimes  regarded  at  first 
as  a  form  of  hysteria,  and  in  fact  does  occur  in  children  with  a  neurotic 
family  Ijistory  who  may  present  hysterical  symptoms.  This  affection  is, 
however,  rather   an    hereditary  jisyehosis   or  monomania,  differing   from 
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hyst€»ria,  among  other  tilings,  In  its  persistence  and  in  its  narrow  range  of 
plitiujmena.  It  U^gins,  as  a  rule,  in  eliildren  hetweoii  the  age:?  at'  six  and 
sixteen  yeai*8,  and  theit^bre  is  properly  eousidertn:!  in  this  eonnLH^tion.  It 
affw*ts  lK>ys  by  prefiTenee,  It  was  first  di^seribed  by  Buuteilks  in  181 H,  in 
a  trt*atist'  on  i'hui*ea.  In  1884  and  in  liiHo  Gilles  de  la  Tonrette^  euUecled, 
analyzed,  and  di^us^  previous  cases,  adding  uthemof  his  own  and  giving 
tlie  atltH^tiiin  a  plaa-  in  nosology .  Dana,*  in  tliis  eonntry,  lias  rttntribnte<l 
to  the  bnbjetrt.  The  main  leatiires  of  the  disease  are  iiicoordiuate  move- 
mentis,  lot^al  or  general,  sometimes  of  great  violeuee,  and  often  assoeiatal 
with  explosive  disturbanet^  of  si>eeeh.  The  patient  bursts  out  into  some 
profant*  or  obseene  expression,  at  the  same  time  making  a  peculiar  grimace 
or  tt*nt<*rtion.  Instead  of  a  spontaneous  bhxsphcmy,  he  may  R'piat  or  echo 
win-ds  that  he  overliears.  He  often  irn|;M?nitively  am!  explosively  uttei's 
things  desirable  to  Iw  ke|)t  secret.  Pliysicians  should  not  set  ilown  tl»ese 
cases  as  simply  hystcj'ical;  but  they  shoukl  rei*<jgnize  tlieir  seriousness  and 
hered  i tary  natu re. 

Somftirnes  in  eliildren  even  more  tlian  in  atlnlts  it  is  ililTieult  to  deter- 
mine whether  a  seizure  should  be  termeil  epileptic  or  hysterirah  It  is  at 
times  pmetieally  impossible  to  come  to  any  decision.  Omitting  those  case.^ 
which  are  clearly  purposive  or  instances  of  shamming,  the  study  of  <Jlher 
forms  of  hysterical  and  cfiileptir  fits  must  impress  lis  with  the  kinshijj 
betwoc^n  these  so-etilkxl  distinct  discuses.  As  already  shown,  various  com- 
binations of  epilepsy  with  liysteria  arc  often  observe*! :  thus,  hysterical 
seizures,  more  or  less  scvcir,  may  fullcnv  slight  and  brief  epileptic  seizures; 
the  two  forms  of  attacks  may  alternate  in  the  same  patient;  or  intermediate 
tascs  may  bt*  found  in  whit^li  the  phemjmena  of  the  two  diseases  are  so 
blended  that  it  seems  almost  impossible  to  separate  llicm. 

Henrn-h  diseusses  the  east^i  in  which  hystfrieal  and  epileptic  cotiditions 
blend  or  alternate,  and  iu  which  the  diagnosis  is  eorresi>ondingly  difticult. 
lie  believes  that  some  of  the  cases  which  he  dass^'S  with  hysteria  may  de- 
velop into  true  epilepsy,  the  tt^udeuey  of  the  cjise  to  end  in  this  way  being 
greatest  when  epilepsy  is  hei^itary  or  when  the  i>atient  has  had  true  epi- 
lei)tie  iiU.  The  deseription  l>y  Hcnoeh  of  his  cases  shows  tlic  iliffieulty  in 
s^jmctimes  separating  hystero-epilcpsy  from  true  epilepsy.  He  speaks  of 
consciousness  as  lost  or  wcakcneil,  of  the  patient  going  about  in  a  da;?ed  or 
di^earay  state,  etc.  Such  jiatients  oe<^asionally  hurt  ttjcmselves,  as  iu  the 
case  of  one  who  fell  through  a  wiudfiw  of  a  cellar.  8onie  are  a  warn  they 
have  an  attack,  otliers  are  not.  The  pliysieian  can  never  be  absolutely 
ire  that  these  eases  will  not  degenerate  into  true  epileptic  attat^ks,  although 
'this  is  not  the  rule. 

Tlie  mon?  one's  e.xperience  increases,  the  more  he  becomes  convinced 
that  the  lineof  demaraition  between  some  hysterical  and  epileptic  fits  is  no^ 


1  An-hivca  de  NeuiNilo^^ie.  JiUy.  t8S4,  ftiid  Jiinimry  and  Mareiij  1886. 
'  Journjl  of  K<*rvous  und  M**iiLal  Dki-iist's,  Jul^',  188§,  vol  xiiu  p.  407. 
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SO  sharp  ami  d*^-p  as  liis  readiug  and  Im  first  experiencw  would  lead  I 

to  SU]>pO!Bt'. 

Case^  of  the  cla&siml  typ<3  are  the  most  i^eadily  differcntiattd.    ChaTOotV 

diajriK'^tit'  points  in  favor  of  hysteria,  often  citcil,  are  :  (1 )  The  rxistenw 
of  hemianesthesia.  (2)  Affections  of  sight  (dysehroinatu|niia  ami  aehm> 
niatopsia).  (3)  Tlie  existence  of  hystei^enie  stones,  and  the  mettiud  of 
provoking  or  arresting  an  attack  by  pressure  on  tliese  zonea  (4)  The  ac- 
tion of  fpsthesiogenie  agents  on  the  afieetions  of  sensibility  and  of  mutilitv. 

While  tlie  (Kvurrenc^^  of  noi^turnal  attacks  is  rather   in   favor  uf  tbe 
existence  of  epileiJi^y,  this  is  by  no  means  a  anre  diagnoBtic  mark.    No* 
only  do  night-terroi^,  which  arc  largely  liystorical,  occur,  but  oonv^ulstre 
hyslorical  attacks  are  sonietimt^s  «*l)8erved  during  the  night.     Aecfiitlitig  to 
Roberts,  tht^se  night-atta<:^ks   find  their  cx|ilanation  in  the  fact  that  cvw 
.then  94jmebody  is  around  to  note  the  ix^rtormnact:*.      He  gives  an  illofitra- 
tion  of  a  b<jy  who  had  |*aroxysnml  attacks  of  a  cnrions  chamcter  at  atgbt 
in  bed.     He  had  irregular  twrtchings  of  the  arm  and  blinking  of  the  ef^ 
lids,  Nvhich  developed  into  genera!  convulsive  tit8  of  short  dumtion.    Ih 
never  bit  his  tongue  nor  foamed  at  the  mouth,  and  the  question  of  uociin* 
sciousness  was  dotibtf'ul,     Tlje  mother  slept  with  the  Imiv.     The  attarb 
invariably  oeeurred  early  in  tlie  night  or  after  seven  in  the  mornings  Ufnr 
in  the  middle  of  the  night,  when  sleep  is  most  profijund.      Rulwrfs  UM^ 
and  probaljly  with  correctness,  that  the  boy  would  n<it  have  luid  tUv  ui^l- 
attaeks  if  he  had  not  slept  with  his  mother.     During  the  day  he  had  txam 
hysterlcjil  man ifestat ions  at  diffc'rent  times.     After  a  few  months  he  rrwr- 
ercd  entirely. 

The  nocturnal  attack,  if  epileptic,  usually  eomes  on  with  a  scrwm  «r 
noise,  the  convulsion  is  often  gcucral,  or  at  hunt  severe,  the  tongni*  I?  uft« 
bitteiij  the  beil  is  somctiuie^  wetted,  and  the  patient  at^f^rwards  pa*?^  iu!<i 
a  deep  sleep,  and  the  next  d«y  suffers  ecmsidcrably  from  sorentss  of  the 
mnscles  and  srmietimcs  from  headache. 

The  diagntisis  of  liystcro-cpilciisy  from  Jacksonian  cpilepjiy  due  U»  i 
lesion  causing  cM>rtic4d  irritation  is  sometimes  very  difficnit,  and  soraenoihof- 
ities,  as  Victor  Horsley,  hold  that  hystero-epilcpsy  is  oft<?n,  if  not  almwit  i 
a  true  cortical  disi*as<%— that  the  sjmsnis  an*  due  to  corticul  di^hafffe.] 
This  point  has  Ik^cii  rcfernxl  to  by  me  in  a  pa|>eron  "Cerebral  I^icalta 
in  lis  Pmctical  Relations:"*  **  Some  cases  which  seem  to  be  eJearljn 
of  hystero-epilepsy   closely   rr^senible  organic  epilepsy  of   the  Jack«ofttia 
ty|K».      Hystero-epiloptic  attacks,  it  is  w(  II  known,  can  be  pi\>duced  by  im- 
tation  of  the  hysten>-epileptic  zones,  des(Til>ed   l>y  Charieot,  RiAer^  sod 
others,  which  an*  evidently  aualogons  to  the  epileptogenic  stones  of  Broirih  ] 
S^piard.     Almost  every  ihrm  of  spasm  in  local is5utir»n  and  extent  gkd  ht  I 
found  in  descriptions  of   hyst<3ix**epilepsy.     Ft*atures   of  dtstinecion  •«, 
however,  present.     Undoubtedly  cue  reason  fur  the  similarity  betwceo  ffm- 
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"  EPlLE?rK% 

Appntt>iit  cause^ 

AlKsonU 

Wuriiing, 

Aii>%  Imt  e!«i>eciiiliy  uniluteml  or 

epipi>ti'icj  until. 

Uupet^ 

Cciriimfmly  suddeit. 

Screttin, 

At  oiijiet. 

Ci>avuUioni 

Rigidity  followed  by  *' jerking," 

rarely  rigidity  alone, 

Bitmg, 

Tongue. 

Mit'UiritioQ, 

Frequent 

Ilfff'ciition^ 

Ofcu,*iutiuL 

Tulkin-, 

Never. 

Du  nit  ion, 

A  few  minut<»s. 

Bc-tmint, 

To  prevent  accident 

Tcfi-Tiii  nation  J 

Spontiinoous. 

I 


mcxlic  affections,  rt-flfix^  hysterical,  toxie,  or  cerebral,  lies  in  the  fad  that  in 
tlie^'  CiiSt*s,  \vhate\'er  may  be  the  ^turtiiig-jMjiut,  cent  ml  areas  arc  dist^^liargi**.! 
and  give  defiuite  clmracter  to  the  convulsions,  Horsley  s|>eaks  of  hystem- 
e(>ilc[>sy  as  a  coitiml  di-scase,  but  tliiis  view  cantiot  be  upheld  for  all  cases, 
if  he  means  by  this  that  tlie  isjmstus  are  usually  the  result  of  cortical  dis- 
ehai";^*.  Tljey  are  rntlier  sometimes  bidbar  or  spinal,  cortiml  inhibition 
bein*;  removed/' 

Tlic  Ibl lowing  diagncwtic  characters  of  epileptic  and  hysturical  fits,  as 
given  by  Gowers,  will  answer  almost  as  well  for  children  a^i  for  adults  : 


HVSTEWOID, 

Emotional  dis^tu rlmiu^e. 

PidpiUtion,  malai^ef  choking,  bilat- 
eral lV>it-nuni, 

Often  j'-mdimL 

During  con  rat?. 

Rifijidity  or  ''^truirgrtng,"  throwing 
\hnh»  und  head  iil>oiit» 

Lip«,  hands,  or  more  oftvii  p3i>ple  and 
things* 

N<?ver. 

Never 

Frt*f|uent 

Oltt^n  half  un  h^ur  or  sovH>ml  lifiurs. 

To  control  violence, 

SpontiineouB  or  artlliciid  (watefp 
etc.)." 


One  point  which  will  s^^raetimcs  assist  in  the  diagnosis  of  hysterical 
pamlysis  is  bronght  out  by  examining  a  child  in  a  silting  or  lying  postnre. 
Tlie  child  will  ti^ll  Vim  that  she  (^onot  walk,  that  she  earniiJt  even  shiod, 
but  when  sitting  or  lying  all  the  movements  of  tlie  limbs  ean  Ik*  eiiciltil  by 
adroit  persuasion  and  manipulation. 

Almost  any  form  of  part^is  or  pandvsis  occurring  among  children  might, 
umh^r  some  circumstanct^s,  lie  mistaken  for  au  hysterical  alll'ction  ;  for  ex- 
ample, any  of  the  paralyses  which  iotlow  the  acute  c^jiitagioiLS  ami  infec- 
tious dis^ises  of  cltildhotMl^  as  diphtheria,  scarlet  fever,  mraslcs,  small-pox, 
and  typhoid  tevet\  Thcm^  palsies»  h(>wever,  nmrly  always  liave  clear  marks 
of  ttieir  organic  origin,  tlie  most  impi>rtant  of  whieh  arc  trophic  ami  clec- 
trk^al  changes,  positive  alteration  in  knt*e-jerk,  and  peculiarly -distributed 
sensory  tlisonier.  AVhen,  therefore,  with  wasting,  lost  farado-contractility 
W  the  reactions  of  degeneration  are  present,  the  case  may  be  set  down  as 
not  hysterical.  Lost  knt^-jerk,  or  a  very  deci^lcil  difference  in  tlie  jerk  of 
tlic  two  sid(N,  may  usually  be  rcganleil  ns  proof  of  organic  disease.  When 
antcsthesia,  aiuilgesia,  or  hyper«?sthesia  is  limited  to  the  anatomitnl  distri- 
butitiu  of  certain  nerves,  the  disease  is  likely  to  \jq  organic.  Path( logically 
tht'  panilys<*s  are,  as  a  rule,  duo  to  neuritis  or  myelitis  or  a  comhinatinn  erf 
thcst*  two  afft^'tions,  and  therefore  tlistin(»t,  tropliic,  electric;^!,  reflex,  and 
sensory  phenomena  will  be  prcst-nt,  ahhough^  it  may  be,  in  varying  degree* 
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For  the  palsies  which  follow  corebro-spinal  fever  or  other  form.s  f>r  mriiiij 
gitis,  cerebral  and  spinal,  the  saine  rulers  uf  diagnosis  will  suttiei',  nmi  in 
these  affections  the  history  of  the  case  will  usually  atfoni  viihiable  ml 
Pmctically  the  same  is  true  of  acute  atrophic  jmralysis  or  atifrrior  jxilii^^ 
myelitis, ^ — the  iiiiantile  paralysis  of  oiost  writers, — aud  *if  tlie  |iaralysi.4  of 
multiple  neuritis.  In  infantile  eerebrjtl  l»emiplegia  or  montipti^^ia,^ — (»m- 
lytii%  spastic,  or  epileptic, — general  arrestal  develojjment,  jM^i-si.'ilent  mvh 
tracture,  and  in  many  cases  convulsions,  more  or  less  loealizetl  and  ^*iM?nillT 
with  unconst^iouKness,  will  be*  present.  In  these  cases,  however,  the  elv* 
tri<al  changes  will  cither  not  be  present  or  will  l>e  qnantitutive  only. 
Knee-jerk  may  Ijo  incrcas^H:!  on  one  side,  and  sensation  in  rare  tnstano^  w 
jK'rmanen t ly  im pai red. 

Rachitis  in  children  is  often  misleading,  simulating  not  only  hysteria, 
but  sometimes  VQvy  closely  serious  organic  affections  incurable  in  t*hanic't4*r, 
as  progressive  mus^'ular  atrophy  or  pst*udi>hypeitrophy,  |M>li<i!nyelitis,  and 
also  tile  forms  of  paralysis  following  or  aeeomjiiiuying  diphtheria,  warlrt 
iever,  measles,  ccrebro-spinal  meningitis,  and  Pott's  diseiise.  Berg,*  in  de- 
si-ribing  these  cases  of  rachitic  f»seudo-paraplegia,  says,  '*  The  little  patienl 
of  two,  four,  or  even  five  years  of  age  is  unable  to  walk,  and  younger  cliil* 
dri'U  to  sit  or  stand.  Efforts  to  walk  are  not  made  without  aid,  as  a  gti»- 
eral  thing,  but  when  sueli  efforts  are  made  the  feet  and  legs  arc  spfxriid  wrdr 
apartj — for  better  basis  of  snppjrt, — the  btxly  l>ent  forwaixl  to  maintain 
equilibrium.  Stumbles  and  falls  are  frequent,  and  the  little  f»fittent  wdb 
like  a  partial  paraplegic.  Examination  shows  a  rachitic  IhkIv  ;  costal  mrti* 
lages  mark<xl  by  the  so-called  mchitie  rosary  ;  tenderness  in  the  bxly  of  tJn" 
muscles,  and  over  bony  prominences  at  muscular  insertions.  I><'moiiMrv 
tion  pnjvcs  tliat  every  must^lc  retains  its  [Knvers  intact/' 

The  points  for  the  diagnosis  of  disorders  of  common  and  f^pecial  sensi* 
bility  are  given  sufficiently  in  the  section  on  symptomatology. 

As  apjKjai^  from  the  dis^'ussiou  alivady  had  u|>on  the  syrnpf  '  :t 

of  hysteria  In  chihlren,  the  various  painful  artk-tions  of  the  j":-.:  ii\f 
limbs  and  of  the  spine  are  particularly  liable  to  puzzle  and  t^n found  tlir 
diagnostician.  S*ime  orthopanlic  surgeons,  aud  alH:>ve  all  Shaffer  of  Xrw 
York,  have  mrefully  stuilied  these*  affections  from  tiie  diagnosntie  ttarnl- 
point.  Sifting  the  symptomatology  of  sueh  teases,  it  will  be  found  that  tin 
cases  of  neum-mimetic  joint-diseai^  involving  sueh  joints  as  die  hip,  kow, 
elbow,  etc.,  will  pn^sent  i^rtain  tolend>ly  uniform  characteristics,  uanallv 
well-marki^l  emotional  tendencies,  with  highly -de  velo|>ed  sel  fH*t)nsci*nisnrw, 
auspicion,  and  watchfulness  ;  the  muscular  rigidity  or  contnictupe  preicot 
being  generally  variable  in  character  aud  capable  of  l)eing  raodifieil  hy 
diverting  attcutinn  and  by  various  schemes,  Shaffer  gives  the  foUomng 
as  the  |)oints  tm  which  au  exclusive  diagnosis  was  made  in  a  oertaia  easr: 

"  1.  The  emotional  element  in  the  child :  easilv  affected  to  tears  wiib- 
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out  pain.     She  seemed  aiso  ven^  conscious  of  observation  and  su.spk'ious 
of  it. 

^2^  The  rigidity  of  musrles  of  thij];li  v^ariaHlc,  as  when  attention  h 
directcil  thereto  or  divcrtt^Hl  therefrr»oi,  eto, 

**3.  The  Hexioii  of  tfie  tliigli  wliii-li  ocrur^  when  the  patient  sits  in  a 
chair  cannot  be  obtained  when  she  lies  down, 

"4,  Patient  t*an  pnt  on  her  own  shiies  and  stoekin^is. 

"5.  8Ije  attributes  diist^ust*  to  and  dutrs  hack  tier  trouble  fnun  an  injury 
eight  years  ago, 

^*6,  There  is  more  or  les.-*  hypera^thetic  pain  at  almost  any  point  of 
opposite  le^,  or  any  part  of  the  hfuly,  wlien  jvincliifl  or  tmirhe^l. 

"  7,  Uniform  temjierature ;  no  evidence  of  snpjiuration  ;  gocd  appetite; 
gotjd  general  condition, 

**  8.  R*oas  mnflfles  are  not  invr^lve<l  in  the  coittraetion.'* 

**  In  this  eas(^  the  extremely  varinljle  rlmraetei"  of"  ihc  mnsetdar  eontrao- 
tion  was  the  tnrning-jwint  in  the  diagnosis  ;  a  wide  tlitterenrv  exi.^ti-d  1«'- 
tween  the  symptoms  developfnl  iit  the  formal  examination  anfl  those  shown 
by  tlie  patient  when  she  thought  herself  unobserved/* 

Sliaffer  has  shown  the  great  value  of  the  faraiiie  current  as  a  means  of 
precision  in  tlie  diagnosis  of  hysterical  joinf-alTwtions^  either  in  ehildivn  or 
ill  adult^s.  Often  in  these  eases  some  atroitliy  frf»m  dtsust'  and  pr^ASsuiX'  is 
present.  In  organic  joint-diseases  marked  museuhir  atrt>phy  is  present, 
and  is  accomiKinied  by  loss  of  eleeti'o-contractility.  Inflammation  of  a 
joint  is  attemltHl  very  f^mstantly  with  wa.sting  of  the  muscles  that  move 
the  articulation.  Aerording  to  Shatter  and  S*'guin,  in  the  organic  <*asi»  the 
response  to  the  fanidic  current  is  lost,  or  at  least  depressed. 

Powerful  narcotic  and  hypnotic  drugs  like  opium  and  <4doral,  and 
powerful  anfcstlicties  like  ether  and  cldoroforni,  may  Iw  ahlc  t(»  assist  in 
making  a  differential  diagnosis  of  rigidity  and  contmeture,  Init  their  value 
must  not  Ik*  <)VfMTjUe<l.  Under  ether  and  cldoniform  (he  nius<^*ular  spasm  or 
coutraeture,  Ixith  organic  and  hysterical,  will  tlisiippear;  it  will  not,  lujw- 
ever,  so  readily  yield  in  the  organic  case  to  opium  or  ehlorah  As  iiointtnl 
out  by  Charcot,  if  under  chloroform  the  rigidity  of  tlie  muscles  of  the 
memt>ei^  gives  way  sh^wly,  or  even  persists  to  any  markwl  extent,  a  spinal 
organic^  lesion  is  placed  almost  beyond  tloubt.  Ilypnotre  suggestion  might 
aaaist  in  a  ditrerential  diagnf»sis,  as  during  hypnosis  spasm  or  contracture' 
may  be  reiulily  made  to  *lisappear  entirely.  In  some  lirganic  aises,  also, 
spasm  or  contract nn*  might  lie  moditi^Hl.  In  natural  slwp  hysterical 
rigidity  and  contracture  disiip}x^r, 

Shaffer  givts  some  striking  examples  of  simulated  disease^  (»f  the  spine. 
From  a  study  tif  these  casis  and  t^f  his  arguments  and  couclt(siouH»  the  nuKSt 
imiK)i1ant  points  of  ditferential  diagnosis  would  seem  to  lie  that  in  chi*onic 
8]>ondy litis,  Wfore  the  appearance  of  deformity,  rigidity  of  the  vertebral 
column  is  usually  prt^scnt  and  due  to  i^flex  muscular  spasm,  while  in  neuro- 
mimesis^  under  proper  maniiiulation,  normal  mobility  may  be  determined ; 
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pain,  severe,  localized  to  nerve-lines,  and  increased  by  motion  or  jars,  is 
present  in  the  organic  aSection,  but  in  neuro-mimesis  the  pain  is  superficial, 
usually  located  over  or  near  the  spinous  processes,  is  sometimes  transient, 
and  frequently  changes  its  location ;  a  nocturnal  cr}"  and  an  apprehensive 
facial  expression  are  usual  in  Pott's  disease  and  absent  in  neuro-mimicry ; 
and,  finally,  the  gait  and  attitude  of  the  organic  case  are  characteristic. 

A  study  of  many  cases  of  hysterical  or  neuro-mimetic  spine-disease 
shows  a  not  infrequent  history  of  the  patient's  having  observed  or  studied 
other  cases.  Here  mimicry  is  easily  explained ;  but  in  many  other  cases  it 
is  difficult  to  understand  how  an  uninformed  patient  can  so  closely  counter- 
feit a  real  affection. 

'*  There  is  this  difference,"  says  Shaffer,*  "  between  the  lateral  curvature 
of  hysterical  origin  and  true  scoliosis.  The  former  partakes  of  the  charac- 
ter of  functional  weakness,  esi)ecially  of  those  muscles  which  act  upon  the 
spinal  column  extriusically,  while  the  latter  is  due  to  a  progressive  muscular 
contraction,  dependent  ui>on  causes  yet  to  be  pathologically  ascertained,  but 
which  appear  to  primarily  affect  those  muscles  which  act  intrinsically.  The 
hysterical  form  does  not  become  a  true  scoliosis,  in  my  own  experience, 
unless  the  specific  patholc^ical  cause  be  added,  and  we  may  perhaps  infer 
that  this  specific  cause  is  more  apt  to  be  developed  in  the  hysterical  diath- 
esis, just  as  we  say  that  chronic  joint-disease  is  more  apt  to  occur  in  the 
stiumous  diathesis.  Whatever  the  pathological  condition  may  be  that 
induces  the  peculiar  condition  known  as  rotary  lateral  curvature,  we  at 
least  know  that  the  muscular  contraction  is  both  a  painless  and  a  progressive 
one,  and  that  it  resembles  in  character  that  found  in  true  torticollis,  in  con- 
genital club-foot,  and  in  many  instances  in  infantile  jiaralysis.  The  condi- 
tions found  in  true  torticollis  especially  I'esemble  those  which  are  apparent 
in  true  lateral  curvature;  and  that  this  condition  is  one  of  contracture, 
rather  than  simple  contraction,  is  confirmed  by  Paget,  who  says,  in  speaking 
of  neuro-mimesis  of  lateral  curvature,  *  If  these  signs  of  distinction  are 
not  enough,  ether  or  chloroform  will  help.  You  can  straighten  out  the 
mimic  curvature  when  the  muscles  cannot  act ;  vou  cannot  so  straisrhten  a 
real  curvature.' 

"  Recognizing,  then,  the  character  and  persistency  of  this  contracture, 
it  is  always  a  matter  of  difficulty — if  it  is  not  an  impossibility,  in  the 
absence  of  the  symptoms  in  the  earliest  stage — to  determine  just  when  the 
efficient  cause  of  the  progressive  scoliosis  commences  to  operate.  When 
the  spine  is  markedly  curved,  and  rotation  is  apparent,  the  diagnosis  is  not 
difficult,  and  while  the  tendency  of  true  scoliosis  is  to  become  very  slowly 
worse,  and  to  result  in  irremcnliable  deformity,  the  hysterical  curvature, 
if  pr()i)orIy  treated,  sooner  or  later  recovers,  just  as  do  the  emotional  con- 
tractions of  the  hip  and  knee. 


*  The  Hysterical  Elemont  in  Ortbopiedic  Surgery,  Archives  of  Medicine,  April,  1880, 
vol.  iii.  p.  186. 
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^  ''The  early  stage  of  hystoric^al  lati'nil  cnirvatnro,  nml  thf-  fir^t  (ai>parent) 
wBgc  uf  true  w'tjiusis,  however,  jtresc^nt  luany  tratiircs  in  t^iMiiimiM^  iuhI,  as 
before  mentioned,  the  em<>tional  element  is  ahiio.st  unifuniily  pi'e^^eiit  in 
each.  Tliisadds  to  theililfii'tiUy  of  diagnosis,  an<l  has  Iwl  to  many  errors." 
Tlje  diacfnosis  tif  hysteniml  fever  must  be  made  by  a  mrefu!  eonsidera- 
tion  both  uf  the  temiH^ralnit*  and  the  pi^evions  historv"  of  tlie  ehild,  and  of 
all  the  eirenmstanec's  surround  in  jlt  the  ease.  In  many  sneh  4'ases  dost*  ex- 
amination will  show^  on  tlie  one  hand,  the  al>s<niee  of  positive  evident.'e  of 
either  loc^al  or  ronstitutioiml  dis^jrders,  or,  on  the  other  hand,  the  presence 
of  varying  and  vai-illating  hvBterieal  [>henomena,  sueh  as  aphonia,  tran- 
sient paresis,  wanderin<jj  |>aresis,  by|>ei*a?slhesia,  spasms,  or  niurind  psyeho- 
logical  nuiuitl'statiims.  Puis*'  and  respii'atiou  as  well  as  tent|M'rature  may 
be  exa^emtt^  in  eases  of  bygterieal  fever,  but  n<it  nneonmionly  a  feature 
of  siieb  a  iiise  is  tbe  want  of  eorrespnmlt'tu'e  of  tbest*  great  phonomona  of 
fever,  or  even  the  existent*e  of  any  one  of  the  thr'ee  as  an  istdate<i  symptom. 


^ 


PROGNOSIS, 

The  prognosis  of  hysteria  in  children  is,  as  a  rule,  got»d,  but  the  len- 
deney  to  relapse  should  not  l)e  forgot trn.  That  a  ebild  has  had  one  or 
moiT  hysterical  attacks  Ix^fore  the  age  of  pul>erty  slu>nld  lead  parents  to  l»e 
on  their  guard  for  tlu*  return  of  tbe  disorder  in  tbe  same  or  some  other 
form  during  puberty  or  adoleseeu<H\  While  diffienlt  to  eratlieate,  the  elTerts 
of  an  hysterical  inheritance  may  often  be  modified  to  tbe  lasting  benefit  of 
the  ehiltL  Most  ivp^ntecl  cases  of  hysteria  in  Iwiys  and  girls,  even  tlie 
severe  forms  with  t*onvnlsions,  ana'stbesia,  paralysis,  contractures,  and  dis- 
C»rder»  of  the  special  senses,  have  eventually  recovered.  Tbe  o^'ciirrenw 
of  hysteria  in  y(Hmg  Ivoys  and  girls  may  have  a  jyrognostie  or  pnipbetic 
importance  w^itlx  reference  to  tbe  future  life  and  carwr  of  the  individual. 
It  should  sometimes  influence  tbe  choice  of  an  oceupation  or  a  ivrofession  ; 
<»r  the  efiild,  by  particndar  cure  and  attention  to  its  physical  and  mental 
training,  should  \>e  especially  prepar(*tl  for  the  proft'ssion  of  its  clHiiee, 

Hysteria  in  children,  as  in  mlnlts,  is  raivly,  if  ever,  fatal,  akhough  a 
few  eases  apparently  hysterical  in  wbieb  death  restdted  have  been  reportixl. 
Sueb  pitients  may,  of  cfjurse^  perish  frtmi  aecidc^nt  or  intercurivnt  discasl^ 
Gowers  says  that  as  a  rule,  to  which  ex^-^^ptious  are  in  finitely  rare,  hystcroid 
attacks,  however  severe  and  alarming  in  asiM*c*t,  are  devoid  of  danger,  the 
larvngml  sj^^^m  presenting  tbe  greatest  a]*[mrent  risk  to  life.  The  same 
author  says  tluit  a  t-asi'  mentioJied  by  Reynaud  js  the  oidy  rtvunhnl  in- 
stance of  death  in  an  attack  of  this  description,  Gowei^  also  si»eaks  of 
another  source  of  dauger,^ — the  tejideiuy  to  ttu^n  <»n  the  face  wliieb  is  some- 
times  seen  in  the  post«epileptie  state,  wbith  is,  strictly  speak ir»g,  rather 
an  antomatie  than  a  byRteroid  phent>menon  ;  but  the  two  conditions  merge 
into  meb  other.  A  imiirnt  in  wboni  this  symptom  was  pn-sent  w^as  a 
little  girl  ag<*d  twelvt^,  who  had  never  suffered  from  cpileptoid  seizures, 
and  bad  had  an  attack  uf  hysterical  pai*aplegia  immediately  cured  by  strong 
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fai*adizatioi],  **  Her  fits  always  occurred  on  waking  out  of  shep^  Wfore 
she  was  quite  awake.  They  c^^mmentHxl  with  a  half-moan iog,  half-siuging 
noise,  and  the  louder  this  was  the  worse  was  the  subseqneut  attack.  Then 
she  gave  a  sodden  spring,  and  ahvuys  turned  on  her  faee,  and  presently 
liegan  to  sc^rateh  her  [>il!ow.  She  would  sometimes  rise  in  bed  ?>udden]y 
and  then  dash  her  lioad  Imek  on  the  pillow.  The  attacks  lasted  only  a  few 
mioutcs,  and  alwiiy.s  ended  suddeidy/*  He  had  also  met  with  cme  instance 
in  a  little  girl,  hi  which  death  octiirred  in  ci>nsequej]ce  of  attacks  which 
appeared  to  be  hystei-ofd,  but  which  perhaps  were  of  id  termed  iatc  form 
between  hysteria  and  epilepsy. 

TREATMENT. 

Tlie  prevention  of  hysteria  in  very  young  children  is  in  large  part  sim- 
]»ly  the  hygiene  of  the  nui^scry  and  the  i^eraoval  of  Ijad  example.  When 
a  mother  is  hystericid,  epileptic,  or  insiine,  it  is  a  prophylactic  against  Uys- 
teria,  as  against  other  diseases,  to  liave  fhc  infant  nourished  by  another, 
a  strong  healthy  unrsc,  or,  if  this  rannot  be  atroniplishtd,  the  chihl  had 
better  Ix*  raised  ou  artificial  fo<xl.  The  example  ofi'enxl  by  the  mother, 
brothers  and  sisters,  and  playmates  is  often  bad.  The  plastic  mind  of  a 
young,  neurotic*,  prect^icioiis  clilld  is  w^oiiderfully  JTH:'eptive  of  tiiipre^ons 
whicli  may  Icml  to  the  disturbance  of  the  nervous  equilibrium.  It  is  a 
<Tfnic  against  young  children  to  do  what  I  have  seen  done  more  than  ouee, 
—namely,  Ui  allow  them  to  be  for  weeks  in  oornpany  of  a  mother  who 
is  alHictt^d  with  the  graver  forms  of  hysteria  or  insanity.  I  recall  two 
re^xTit  instances  of  patients  su tiering  from  hyst^-rical  insanity,  both  mothers 
of  intelligeut  and  interesting  young  children.  These  patients  pa^^sed 
througli  many  of  the  most  distressing  and  vioh^nt  phases  of  the  gravest 
hysteria,— at  times  maniacal »  swtitri ug^  gesticulating,  striking  and  destroy- 
ing ;  at  times  in  a  condition  of  trance,  hypnosis,  or  stnjmr ;  at  times  lu  cat- 
aleptic f»r  hystero-epileptic  attacks, — ^passing  from  stage  to  stage  through 
the  whole  train  of  ncuml  plicnumeua  which  curse  a  patient  of  this  t\"i:ie, 
Thrtiugh  it  all,  and  in  sight  and  hearing  of  it  alb  delicate,  impressionable 
children  were  interested  and  often  ast oulshetl  and  frightened  observers, 
Such  association  iiin  sc^Idoui  fail  to  plant  tlie  secnls  of  misc^hief  and  misery, 
pcrluqis  for  all  time,  ThtMlrutikcu  or  passitmate  father  is,  both  by  example 
and  by  the  devehipment  of  fear,  the  cause  of  hysteria  in  children  ;  and  the 
presence  of  imbeciles  and  epileptics  in  a  family  of  young  children  may 
lead  to  tljc  same  dire  result.  Another  form  of  injurious  example  which 
ghould  be  rcirittvctl  when  jxissible  is  that  of  certain  loail  affections ;  for 
iustau<'e,  choreic  movements,  such  as  snapping  the  eyes  and  other  grimat^es, 
twitching  of  the  limbs  and  twisting  of  the  U>dy,  may  be  tlevclope<I  by 
imitation,  as  has  been  shown  under  Etiology,  These  aix?  practically  habit- 
ehorwis. 

^*  The  family  physician  who  discovers  a  cliild  to  be  nenrotie,  ami  who, 
IVoni  his  knowledge  of  pamnts,  ancestors,  and  collateral  relatives,  knows 
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that  a  predisposition  to  hysteria  or  »ome  other  neurosis  is  likely  U*  l)e  pres- 
ent, should  exereise  all  the  moral  inrtneiiee  whieh  he  possesses  to  have  a 
health  V,  robust  t mining  provided.  It  is  not  within  the  9i^ij>e  of  an  article  of 
this  kind  to  dt>serilx^  in  great  detail  in  what  sueh  cnhieation  slionld  euusist, 
Rtn^nolds  is  eorroet  when  he  says  that  *  seItU'(nitrtil  slionhl  Ix'  develojMtl,  tire 
Ixxlily  health  should  be  earei'nlly  iv^pird(*tl,  anil  s(»nie  motive  or  purpose 
should  be  suppliwl  which  may  give  foree,  |M*rsisteneej  nuity,  and  sneeess  to 
the  endeavors  of  the  patient/  In  ehildren  who  have  a  tendeney  to  tlte 
development  of  hysteria  the  ineli nations  should  not  always  or  altogether  bo 
pe^ixleil  in  ehimsing  a  niethiKl  or  pursuing  a  plan  of  e<lueation.  It  is  not 
always  to  what  sneh  a  ehild  takes  that  its  mind  should  be  constantly 
directed  j  but,  on  the  eontmry,  it  is  often  well  to  tKlncate  it  away  from  its 
inclination.  *  The  worst  thing  that  ejin  he  done  is  that  wliieh  makes  tlie 
patient  know  or  teel  that  she  is  thought  to  l)e  peeuliar,  Stmietinies  sn<'h 
treiitment  is  gratifying  t^j  her,  and  she  likes  it, — it  is  easy,  and  it  w^ems  kind 
to  give  it;  but  it  is  mdieally  MTong/  "  * 

The  curati%"e  treatment  of  hysteria  in  eliildren  inelndes  niiMsures  for  the 
pestoration  and  maintenance  of  the  geneml  liealth,  and  rem*H^lics  tor  s|HH'ial 
phaaes  of  the  disease,  sueh^  for  example,  as  convulsion,  contracture,  aj)honia, 
etc*  Tonics  nn^  rdVen  useful  and  sonietiines  net^essary,  lait  they  should  ni>t 
be  resulted  to  and  depended  ujwn  blindly.  Every  case  hliould  be  carefully 
studied :  one  may  demand  nutrients,  such  as  malt  and  cod-liver  oil  with 
tonics,  while  another  may  do  better  on  some  n^iuction  of  diet,  with  sechi- 
tives  or  even  opiates.  Arsenic  among  mineral  remedies,  and  sumbnl^  cimi- 
cifuga,  valerian,  and  asafetida  among  vegetable  suljstantx^s,  are  valuable. 
Where  conditions  of  excitement  are  prominent,  the  sedatives  may  be  eaiM?- 
fully  used  ;  but  their  employment  should  not  be  long  continued.  The  most 
valuable  of  these  are  sulphonal,  chloral,  nionobromide  of  earnphor,  the  other 
bromides,  couinm,  and  codeia. 

Massage,  of  nmrh  value  in  a^Uilt  liysterieal  cases,  has  nrit  so  great  a 
range  with  ehildren,  altliough  it  may  \k^  used  with  advantage,  l>ut  Swedish 
movements,  and  particularly  systematized  gymnastics  and  calisthenics,  am 
of  the  utmost  vahie.  Almost  any  form  of  juvenile  hysteria  will  impmve 
under  careful ly-re^iuhited  gymnastics. 

Hydrotherapy,  either  general  baths,  s!iower-baths,  or  douches,  will  often 
prove  of  great  service,  imrticularly  when  combined  with  isolation,  elec- 
tricity, and  careful  dietetic  treatment.  One  or  two  baths  daily  or  every 
other  day  should  be  used.  Care  should  be  taken  not  to  frighten  chiklren 
by  the  rough  use  of  water*treatnient,  whieh  is  not  I'esorted  to  as  a  punisli- 
meat,  but  as  a  means  of  invigorating  and  giving  tone  to  the  system.  Salt- 
water baths  are  often  especially  serviceable. 

Isfilation  of  the  patient  is  oi^en  of  great  importance  in  the  grave  forms 
of  hysteria  in  children.     This  applies  to  both  the  endemic  and  epidemic 


Ibrms  v(  the  disease,  and  also  i^ometiiiies  to  sporadic  cases*  Charcot  strongly 
directs  attention  to  tliis  matten  A  young  Russian,  whogo  case  ib  care  fully 
dctaik^d  by  him,  was  eiiix*d  when  he  was  rigidly  isolated  from  all  relatives. 
The  mine  author  refers?  to  an  epidemic  of  hysteria  wlueh  broke  out  in  a  i 
t^olleire  under  the  charge  of  monks  near  Belfort,  and  in  which  the  young 
boys  were  enrc^l  by  sending  tliem  home  to  their  fomilici?* 

Isolation  18  chiefly  a  moral  measure  in  the  treatment  of  hysteria ;  and, 
after  all^  the  main  curative  treatment  of  the  diseiiee  h  moral.  Gi^at  atten-  ^ 
tion  must  l>e  paid  in  some  instances  to  arousing,  and  in  othei^  to  control- 
ling, the  will  The  child  should  be  kept  under  firm  but  kind  control ; 
it  should  he  encouraged  U)  do  for  itself,  and  should  be  deprived  of  morbid 
8ynn>athy. 

"  Aa  soon  as  a  child  is  old  enough  to  develop  a  will  of  its  own^  the  firet 
thing  it  drK.'s  is  to  try  and  get  h^  own  way,  and  one  of  the  earliest  Icssfjna , 
it  has  to  learn  is  that  it  can  only  have  its  own  way  when  it  is  cora}iatiblif ' 
with  the  comfort  and  rights?  of  others  j  and  even  a  mere  baby  will  soon 
find  out  how  far  it  may  eneroaeh  on  the  kindness  or  weakness  of  those^ 
around  it, 

**  As  we  are  none  of  iis  lK)rn  models  of  virtuous  behavior,  some  kind 
of  punishment  must  necessarily  be  used  now  and  then  in  the  nursery  ;  butj 
as  far  as  jjossible,  the  child  shotild  be  made  to  feel  that  the  punishment  is 
the  natural  result  of  liis  bad  action,  and  not  the  mere  venting  of  anger  aiid7 
annoyance  on  the  pail  of  the  fjarent  or  nurse.     If  a  child  once  finds  out 
that  t^.»rtain  actions  always  entail  un[>Icasant  conseipienc^es,  he  will  no  more, 
think  of  comniittrng  them  than  he  wunld  tliiuk  of  putting  his  hands  in  the 
fire,  which,  he  has  early  learned,  has  an   unpleasant  habit  of  burning- 
There  are  no  Ix^ter  philrisoijhers  than   children,  who  always  resign  them-i 
i*clves  to  the  inevitable.     Let  the  cbild  find  out  that  bad  behavior  in  the 
drawing-room  means  instant  banishment  to  the  nursery ;  that  if  he  kufjcks 
his  brother  with  a  stick  the  i"esult  is  '  no  stick  ;'  that  if  he  refuses  to  put 
away  his  toys  one  night,  he  must  manage  without  toys  the  next  night ;  and 

so  OIK 

**  If  tlie  mother  merely  talks  at  the  child,  and  says,  *  How  often  must  I 
tell  yon  nut  to  do  so  ?*  or,  *  I  sludl  send  yon  op-stall's,'  the  child  soon  {per- 
ceives that,  ait4:'r  all,  this  entails  no  consequences,  and  he  ver)'  wisely  acts 
accoitlingly.  On  the  other  hand,  nothing  should  be  denied  a  child  without 
some  reason.  A  grt»at  many  mothers,  and  most  nurses,  act  on  tlie  prin- 
ciple contained  in  Puneh^s  remark,  so  delightfully  illustrated  by  Du  Man- 
rier,  '  Maude,  go  and  see  what  Baby  is  doing,  and  rell  him  he  mnetn^L'  "* 

For  cijnvulsive  attacks  such  measures  may  be  used  as  compression  of 
tlie  hysterogenic  point, — ^as,  for  example,  the  testicles  in  boys,  the  ovaries, 
spine,  or  infra-mammary  region  in  girls.  Observations  have  been  rej>orted 
by  Di'cyfus  and  Ausaillaux  where  the  hystero-epileptic  attaeka  have  been 
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^pc<l  by  compresses  of  cold  water  to  tbe  gt^nitak.  Inhalations  ol*  ether, 
chloroform,  nitrite  of  amyl,  and  bromide  of  methyl,  and  donehes  of  cold 
water,  have  all  been  succe^ssfnlly  emi>loyed. 

In  a  case  of  hystero-epile[)sy  de.scrilx^l  l>y  Gowers»  after  several  of  the 
attacks  had  occurred^  Dr.  Wil.son,  the  attendant  physician,  passed  a  line 
baud  around  the  arm  near  the  axilla,  with  a  knot  aver  the  nerve-tnuiks, 
and  as  scMin  as  the  head  l>egan  to  roll  the  knot  was  pullwl  tight:  the  attack 
was  immetiiately  arrestetl,  and  no  other  rweurriKl  daring  the  night.  The 
patient  slept  %vell,  but  the  attacks  came  on  in  the  morning  before  she  was 
thoroughly  awake,  and  she  had  forty  l>eira-e  eleven  a.m»,  all  iM-ing  the  same 
in  character.     Again  they  \vere  ari*ested  by  the  ligature,  and  cuased. 

Contractures,  although  hysterical,  are  not  always  readily  cured.  Some 
pass  away  quickly,  others  remain  for  years  ;  and  Charcot  has  descrilx^d  the 
latter  as  permanent  contractures.  In  the  cas<.\s  treated  successfully  various 
measures  have  been  employed,  as  iaradism,  gaU^auism,  S\vc<lish  movements, 
hypnotic  suggestion,  counter-irritation,  and  many  medicines.  Shatfer  be- 
lieves that  the  use  of  mt'cliaiii<'al  force  in  hysterical  contracture  is  jiosi- 
tively  contra-indicated.  Hypodermic  medication  will  sonietinves  prove  of 
great  value,  because  of  both  its  physical  and  its  mental  effects.  The  exist- 
ence of  atro[>hy  is,  of  cours*^  of  some  importance  in  determining,  in  a 
duulitful  case,  both  its  nature  and  its  treatment.  Fnuetioual  atroj>hy  from 
disuse  occurs;  but  wlien  in  addition  U)  atrojihy  there  are  reactions  of  de- 
gi*ncration  to  the  galvanic  current,  the  diagnosis  of  organic  disease  may 
be  considered  certain. 

In  the  treatment  of  hysterical  joint-affections  it  is  important  to  bear  in 
mind  seveml  practical  matters.  These  liave  Ix^en  well  preseutctl  liy  Shaffer 
in  his  series  of  pa|»ers  already  quoted.  It  is  usually  well  to  stop  all  loral 
ti*eatraent,  except.  pc4*haps,  massage  and  manipulation  of  the  joint.  Exc<*8- 
sive  syrajjathy  and  attention  must  be  withheld.  The  child's  disease  should 
not  be  discussed  in  liis  or  her  presence.  I ntros] section  must  l>e  carelViUy 
combated  ;  the  ptient  s  mind  nmst  Ije  diverted  to  objects  outside  itself, 
and  an  opn-air  life,  with  as  much  exci*cise  as  [Kissible,  must  be  secui^. 
By  ingenuity  and  adroitness,  by  persuasion,  promise,  and  an  occasional 
show^  of  assistance,  both  the  limp  and  the  contracture  can  often  be  either 
slowly  or  rapidly  overcome. 


THE  DISORDERS  OF  SLEEP. 

By  CHARLES  P.  PUTNAM,  M.D. 


It  would  be  outside  of  the  scope  of  this  article  to  discuss  the  nature 
and  causation  of  sleep.  Though  many  theories  have  been  proposed,  none 
of  them  have  obtained  general  recognition. 

Whatever  be  its  nature,  sleep  brings  a  time  for  rest  and  repair  of  the 
whole  body,  but  especially  of  the  brain.  To  a  certain  extent  the  tissues 
are  always  wasting  and  always  being  repaired,  but  in  sleep  the  repair  goes 
on  at  a  more  rapid  rate  than  the  waste.  Pettenkofer  and  Voit  found  that 
of  the  total  amount  of  carbonic  acid  eliminated  during  twenty-four  hours 
fifty-eight  per  cent,  is  given  off  during  the  day  and  forty-two  per  cent, 
during  the  night,  while  the  amount  of  oxygen  taken  in  during  twelve  hours 
of  the  night  far  exceeds  that  taken  in  during  twelve  hours  of  the  day. 

Especially  for  children  is  a  sufficient  amount  of  sleep  necessary.  Want 
of  sleep  quickly  interferes  with  the  proper  performance  of  all  their  func- 
tions and  seriously  interferes  with  their  health. 

Hilton  says,  "In  infancy  the  child  who  sleeps  much  mostly  thrives, 
Mutatis  mutandis,  the  observation  is  equally  true  that  the  wakeful,  restless 
child  seldom  displays  the  evidence  of  active  nutrition.  .  .  .  Growth — the 
renewal  of  some  parts,  and  tlie  fresh  development  of  others — seems  thus  to 
claim  sleep  and  rest  as  its  helpmates." 

The  amount  of  sleep  required  varies  at  different  ages.  New-bom  in- 
fants often  do  nothing  but  sleep  and  eat,  except  when  they  are  being 
dressed.  From  fifteen  to  eighteen  hours  may  be  considered  the  neoessan* 
amount  at  this  age.  At  one  year  thirteen  hours  is  not  too  much.  Children 
two,  three,  and  four  years  old  often  sleep  eleven  or  twelve  hours  or  even 
more,  and  sometimes  take  a  nap  in  the  middle  of  the  day  besides.  A  child 
that  took  less  than  twelve  hours  of  sleep  at  this  age  could  not  be  considered 
a  good  .•?lee|)er.  Nor  should  the  sleeping  hours  of  a  child  up  to  ten  years 
of  age  fall  below  ten  hours. 

The  most  common  disorders  of  sleep  are  night-terrors,  somnambulism, 
nightmare,  dreams,  and  insomnia.  Of  these,  night-terrors  are  the  most 
common  in  childhood,  and  will  therefore  receive  the  most  attention  iii 
this  article.  What  is  said  about  night-terrors  will  apply  also,  with  certain 
modifications,  to  the  other  affections  above  mentioned. 
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observations  are  made  on  a  person  going  to  ^leep  (and  the  converse  is 
of  wakiiii^  up),  it  is  evident  that  one  funetion  of  (lie  tjrain,  then  another,  is 
8iisix*ndi^],  luitil  enougli  fvf  them  are  at  it-^t  to  eon^titnle  what  we  eall  souud 
sleep* 

DreatBs^  ^mnanilKdietic  attacks,  and  niglit-terrors  find  their  explanation 
in  a  loss  of  tlie  liiglier  ami  an  exaltation  of  sonie  of  the  lower  eerehral  func- 
tions.    The  eonseious  life  of  the  individual  is  in  the  realm  of  the  higher 
functions,  and  t]iese  eonstantly  exereisi;'  a  kinfl  of  inhiliition  on  the  lower 
ones.     When  by  the  suspension  of  the  Iiiglier  functions,  tln>se  concerned  in 
consciousness,  this  inhibitory  intluence  is  lost,  the  lower  fuuetionSj  no  longer 
under  control,  run  wild  in  various  ways.     When,  theref*:»re,  these  higher 
functions  are  suspendi-d,  two  sets  of  symptoms  are  observed,— first,  tliose 
cx>nstituttHJ  by  the  h>ss  of  the  higher  functions;  netnind,  those  wliieli  arise 
from   llie  unnatural    proniinenee  of  the  Inwer    fnnctions,  whi(*h    manifest 
thenjselves  in  res|)onse  to  various  excitations,  just  as  tlie  liigher  fuuftions 
%ii^ould  do  if  they  were  in  working  order.     These  manifestations  represent 
the  best  that  the  crippkxl  brain  can  do  at  the  moment.     (Hngldings  Jack- 
aon.) 

The  excitation  which  gives  rise  to  these  mauifestatioiiH  may  lie  now  a 
disturbanee  in  the  digestive,  n^spiratory,  or  other  organs,  now  a  rect>lleetion 
of  events  of  tlie  day,  now  something  else  not  to  l^e  reeognixed;  and  such 
excitation,  fnim  wliatever  souri-e,  may  give  rise  in  one  ease  to  a  dream,  in 
another  to  an  attack  of  somnambtdisni,  in  another  to  one  of  night-terror. 

W,  Bevan  I^wis  says,'  speaking  of  nocturnal  crises  of  the  insane,  *'  In 
sleep,  objeet-eonscionsness  quickly,  even  nut  ft  In  J  t/,  sntx-umbs  •.  subject*ciin- 
sc'ionsuess  goes  more  shwh/,  and  the  more  profound  dcjjflis  are  not  usually 
rc^aehed  for  fo^  hour,  or  even  longer;  the  vv^^-x  excitability  of  all  the  ner- 
vous centres  (spinal  also)  is  redneed, — the  organic  fuoctioris  are  k^ssened. 
In  these  c*ases  t>f  no(*tiirnal  excitement,  however,  tlie  etTect  oJ*  this  ^>eriodic 
lapse  of  consciousness  is  to  call  up  moi-e  turmoil  at  hwer  levels;  al!  ihnse 
subjective  staters  arising  from  e|>i-  ami  euto-jK^rijiheral  stimuli,  or  centrally 
initiated,  Ijecfime  the  subject-matter  of  tlie  mental  view  ;  all  tliost*  disccai- 
necte<l  and  simultaneously  originating  ideas  w4iich  crowd  the  mind,  and 
which  in  hrfdiliy  waking  states  are  reduced  to  seriid,  orderly  thought,  now 
nin  riot, — ^and  l^eyond  this  hallucinations  of  the  spwial  senst^s  pi^evail." 

Lvman  gives  a  similar  de^si-nplion  of  this  process  in  the  excellent  arti- 
cles on  night-terrors  in  Ids  btx»k  on  "Insomnia"  and  in  Pepper's  "System 
of  Mi^dieine," 

Soltmann,  in  his  aHicIeon  night-t^rroi^  in  the  "  Handbuch  fiir  Kinder- 
kmnkheiten,'*  refers  to  Langendorff's  investigations  on  the  centres  of  inhi- 
bition of  the  reflexes,  wbieh  showed  that  frogs  that  had  been  blinded  l>egan 
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to  croak  when  they  were  tonclitJ  on  the  back  with  a  wet  iiiifi^Sf^^' 
this  did  nut  hapiX'O  in  thr'  <usi^  of  an  miinjui^d  fitig  when*  the  in 
had  not  be«n  dc^tanttl  ;  antl  he  thinks  tlmt  in  the  ease  oC  ulghi-ti^rrm 
where  the  inhibitive  power  of  the  sense^^  nmlidy  of  .sight,  i»  n'liioviJ, — thif 
is,  in  sleep  or  when  the  eyes  are  elo.sed» — the  reflexes  make  thL'iii?rlvcs 
manifest  beeanse  no  longer  under  C5ontrol,  an  explanation  which  ^htuiJi* 
Riini>Ier  had  given  lor  the  delirium  which  had  In^eu  imlnced  in  certain  mo- 
di tionsi  hy  shutting  the  eyes  or  dai'kt*nia«j:  the  mom. 

NlGllT-TEKRURS. 

Synonymefi. — Favor  nociurnus;  Naclitliehes  Aufschrecken ;  Ti 
nocturnes. 

A  ehild  that  has  gone  to  lx?d  apjiarently  well  and  has  slept  Bntmllrfm 
an  hour  or  two,  or  perlia[i>j  Ix'eu  slightly  restle^,  ^suddenly  starts  withs 
piercing  cry  wbirh  ret^ouuds  througli  tire  house.  He  is  found  sitting  iipio 
bed,  or  standing  hi  tfie  middle  of  the  room,  or  perhaps  cowering  in  a  earaf, 
tremblinii:,  srrwiuu'ng  with  terror,  and  staring  out  as  if  at  some  definite 
object.  The  skin  is  eovenxi  witli  sweat;  the  hands  clutch  eacii  oilier stad 
anything  within  reach,  or  are  moved  about  as  if  for  puqioees  of  deiboi 
against  some  irttack  ;  when  spoken  to,  the  child  evidently  d<M«  not  undo^ 
stand.  He  calk  for  his  mother  or  his  nurse,  but  does  not  know  herwbn 
she  corner,  and  jMTliaps  alternately  clings  to  and  repidsea  her.  He  mat 
make  it  evident  that  he  is  afmid  of  s<jme  jiarticular  object,  stime  terribk 
form,  human  or  animal ;  but  much  more  frequently  he  exhibits  irnKgro- 
eral,  undeliutxl  terror.  After  a  timCj  from  a  few  minuter  to  an  hcKir^or 
even  longer,  he  gradually  comes  to  himself,  though  Mill  frightened,  aixl 
64imetimes  to  a  degree  still  uiulcr  the  same  delusion  as  l>efore ;  recu^iin* 
persons  around  him,  and  Kcks  and  accepts  (xmsohition  from  them,  WTicu 
askecl  to  tell  what  frightened  him,  he  generally  can  give  naidea,  but  scoo 
wishes  to  be  put  to  IxhI,  and  usually  goes  off  into  a  sleep  from  wbirh  Iwr 
may  not  awake  until  morning. 

After  such  an  attack  children  84jmetimes  pass  a  lai^  qtumtity  of  ariar 
or  have  a  movement  of  the  l^jwels. 

Ocaisionally  these  *'  terroi-^**  are  reported  as  (K-curring  tvriee  or  ttAms 
during  the  same  night  (in  one  caee,  according  to  Dr.  West,  «even  *# 
times)»  but  usually  there  is  only  one. 

Such  attacks  come  on  at  various  intcrvab,^-ever}^  «*ght,  «'vciy 
nights,  or  at  longer  periods,  quite  irregularly. 

In  the  morning  the  child  seems  about  the  same  as  usual,  and  i 
questioned  alwiut  the  attack  gcnondly  denies  any  knowlc^dge  of  it,  ot 
times  any  mention  of  the  subject  brings  a  certain  puzzled  look  Ui  the  bet, 
and  the  patient  evidently  wishes  to  avoid  talking  about  it.  ( >cf hsioikiOt 
older  children  tell  of  certain  monsters  or  dangers  which  had  terriRttl  Uicm 

Such  attacks  occur  in  all  degrees  of  severity,  but  they  Imve  oertaiD 
peculiar  characteristics.     They  occur  almost  always  an  hour  or  tvto  aSir 
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going  to  sleep,  or,  if  there  is  more  timn  one  attack,  the  first  one  is  apt  to 
occur  at  thh  lime.  During  an  attaek  tlie  (Mitieiit  is  for  a  time  qiiitje  uncon- 
scious of  the  uiitside  worhi  The  attack  is  always,  as  it  is  ealktl,  a  '*  terror," 
and  never  of  an  agn^^ble  ehameter,  as  is  often  the  ea^e  with  diTams,  Com- 
plete or  neai*ly  c*>m])lete  forgetfuhiess  of  the  attack  is  always  ol>served,  only 
a  dim  conseionsness  of  s*inietliiiig  disagreealih'  lH.'ing  sometimes  h'ft  l>eliind. 
The  attacks  usually  oi^cur  l>etvveen  the  second  and  the  sixth  year, — that  is, 
l>etween  the  first  and  tlie  scx't)!!*!  drntitii^n, — ih(High  this  is  not  always 
the  ease.  Attacks  of  st^a^aming  that  hiter  <ievel<jp  into  wcll-markixl  niglit- 
terrors  occur  long  before  the  first  dcnititioii  is  over,  and  they  sometimes  con- 
tinue up  to  the  age  of  fiUirteen,  or  even,  it  is  said,  to  the  agt?  of  puJK-rty. 

Atkinson  says  that  noeturiial  incontinence  of  urine  is  frefjuently  asso- 
ciattxl  with  night-terrors. 

In  a  very  few  cases attaekselos<»Iy  if*s(^mhling  night-terrors  have oe-curi'od 
in  the  day  (II<nMM'h  iiud  others),  and  oeiii^ioiially,  too,  they  cxvur  at  a  later 
hour  in  the  night  than  that  mentioned  al>ove. 

Children  wlio  have  tht»se  attacks  are  genemlly  delicate  or  excitable. 
Tims,  Steiner  voices  the  general  f»pinion  of  writei's  when  he  say?!  they  are 
**  almost  never  perfectly  healthy  and  rohust,  hut,  as  a  rule,  delirate,  weakly, 
ana*mic,  nichitic,  and  apt  to  show  besides  night-terrors  other  signs  of  ner- 
vous irritability,  esiw'cially  if  they  come  frum  weakly  or  nervous  parents.'* 
Yet  it  IS  noticealde  that  almost  every  ime  uses  qualifying  expressions  to 
show  that  gooti  health  is  not  altogether  inef>nsistent  with  this  disturbance. 

AVheu  a  child  has  an  attack  of  night-tern jrs,  his  sh^ep,  though  apjiarently 
profound,  has  really  only  suspended  the  higher  functions  of  Ids  brain.  Then, 
fur  some  cause  not  always  exphiined,  tliere  octnii*s  a  stimulation  of  tlie  brain, 
or,  rather,  of  such  parts  of  it  as  are  still  active,  and  tliere  is  an  explosion 
of  nen^ons  ibrce,  which  won  hi  not  have  occurred  if  he  had  Lhx'U  fully  awake 
or  fully  ashrp.  The  child's  behavior  is  no  longer  the  result  of  sober 
thought.  Oidy  imptn-fectly  does  he  f*ee  through  his  eyes  or  hear  through 
his  ejirs.  That  which  most  im[>ivssc^s  him  as  if  seen  has  no  material  exist- 
ence, but  is  a  distorte<l  rcn-ol lection,  or  buntlle  of  ivcolk^-tious,  which  to  him 
are  present  realitiei^.  Scniner  or  later  he  iTgains,  generally  only  l>y  degrees, 
his  full  f^jusc-iousness*  He  scf^  his  4iwn  Imlroom,  his  parents,  and  his 
nurse.  The  images  which  terrified  him  just  before  fade  away  into  eompam- 
tive  insignificance  or  are  altogether  extinguisheth  His  desire  for  accus- 
tome<l  slwp  <t»mos  liack,  all  the  more  foreibly  tjcauisc  a  part  of  the  brain 
is  tiretl  with  its  exertion,  and  presently  be  is  sound  aslec^p.  While  fully 
awake  the  brain  does  not  know,  or  know?*  only  dimly,  what  bapjienetl  when 
onlv  its  lower  fun<'tions  were  at  work,  but  when  the  child  is  again  in  a 
similar  condition  on  another  night  the  same  recollection  may  come  up,  and 
then  he  has  another  night-terror  of  the  same  ehamcter. 

Immediate  causes  for  some  attacks  are  satisfactorily  made  outj  for 
others  they  are  not  easily  found  or  are  not  found  at  alh  Often  there  is  a 
disturbance  of  the  dige^^tive  organs,  after  the  removal  of  which  the  attacks 
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cease.  Such  a  condition  may  be  due  either  to  a  weak  digestion  or  to  im- 
proper food.  Less  frequently  attacks  are  attributed  to  catarrhs  of  the  respi- 
ratory tract,  to  enlarged  tonsils,  to  trouble  in  the  ear,  to  morbid  excitement 
of  the  mind  during  the  day,  to  fever,  to  worms,^  to  teething,  to  alcohol, 
stramonium,  belladonna,  or  quinine,  to  irritation  of  the  skin,  and  to  ill- 
ventilated  bedrooms.     (P.  Niemeyer.) 

A  large  number  of  the  reported  cases  are  attributed  to  alarming  oocar- 
rences  during  the  day.  They  are  frequently  reported,  for  the  very  reason 
that  they  are  comparatively  of  infrequent  occurrence. 

Thus,  Wertheimber  reports  the  case  of  a  boy  who  on  one  occasion  had 
been  scolded  and  thi-eatcned  by  a  gardener  for  helping  himself  to  flowers. 
An  hour  and  a  half  after  going  to  bed  he  started  up  trembling  and  with 
open  eyes  riveted  on  the  corner  of  the  room,  screaming,  as  if  in  great  fear, 
"  Go  away,  go  away,  for  God's  sake  !"  Another  day  he  heard  his  father 
read  of  some  boys  who  had  been  ill  treated,  and  he  again  awoke  an  hour 
and  a  quarter  after  going  to  bed,  started  up  with  a  cry,  and  was  found  with 
his  hands  folded,  trembling  and  begging  for  mercy. 

Meigs  and  Pepper  report  the  case  of  a  child  who  had  been  bitten  by  a 
parrot,  and  that  of  another  who  had  been  frightened  by  a  white  dog. 

But  in  some  cases  excellent  observers  have  been  unable  to  find  any 
immediate  cause  that  could  fairly  account  for  the  attacks. 

ThiLs,  Steiner  says,  "I  have  observed  night-terrors  in  children  with 
quite  normal  digestion  and  daily  movements  of  the  bowels.  Their  appetite 
was  just  as  good  on  the  days  when  they  had  attacks  as  at  times  when  they 
had  none.  The  majority  of  ray  patients  were  children  between  the  ages  of 
three  and  six  years, — of  an  age,  therefore,  when  no  teething  is  going  on, — 
and  I  am  not  able  to  cite  a  single  case  where  the  night-terrors  could  be 
brought  into  any  causal  connection  with  worms :  in  a  word,  all  the  circum- 
stances which  are  commonly  designated  as  the  regular  excitants  of  night- 
terroi-s  played  in  my  cases  a  very  suboixlinatc  rdle  or  none  at  all.  By  this 
I  would  by  no  means  let  it  be  understood  that  certain  immediate  causes 
(the  predisposition  being  already  there)  cannot  and  do  not  have  a  partial 
influence  on  the  number  and  severity  of  tlie  paroxysms,  but  the  important 
factor  in  this  condition  must  always  Ix?  found  in  a  disturbance  of  the  nutri- 
tion of  the  brain*  Of  these  immediate  causes  the  most  important  are  a 
bad  mental  tmining,  the  telling  of  ghost-stories  to  children  before  bedtime, 
and  going  to  sleep  in  the  dark.  All  these  things  are  well  calculated  to 
stimulate  the  lively  imagination  of  children  already  timid  and  excitable." 

Nevertheless,  it  is  difficult  to  believe  that  all  of  Steiner's  cases  cxxjurred 
independently  of  any  external  stimulus,  so  strong  is  the  evidence  of  others 
to  the  contrary.  Indeed,  some  of  Steiner's  patients  were  affected  with 
scrofulous  ophthalmia  and  other  ailments,  that  seem  quite  sufficient  to  call 
out  night-terrors. 

^  Debacker  reports  a  case  cured  by  removal  of  a  tape-worm. 
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That  ill  tlie  complex  condition  of  an  appartnitly  lioahliy  child  ixTtain 
physical  disturbances  might  easily  \)Q  ovcrUmked  is  nut  imiiatiiraL 

The  writer  has  seeo  children  with  night-terrors  who  were  c^jnsideix^  by 
their  [larents  to  be  jxTfeetly  well,  but  who  weiT  apparently  ctuvd  by  taking 
only  the  mildest  IImkI  tur  their  siipiK'r, — say,  bruad  and  milk, — ^alt bough 
they  had  not  shown  any  sit^ns  of  digestive  disturlmnee. 

Still,  thei-e  is  no  (piostiou  that  in  some  mses  every  atteinpt  to  find  an 
inimeiliate  excitant  of  the  attack  has  been  fruitless,  and  we  may  well  con- 
sider whether,  as  with  epile|^y,  tlieix?  may  not  l>e  cyclic  explosions  in  die 
form  of  ni;^lit-terroi*s  for  which  the  bmtn  is  pre|>arini!:  all  the  time  between 
the  attacks^  so  that  the  attacks  take  place  not  as  the  rrsult  of  any  disturb- 
ance of  other  oi^ans,  nor  even  under  the  stimulus  of  disturttxl  nvol lections, 
but  purely  or  mainly  as  the  iTsnlt  of  a  certain  decree  of  tension  acipiired 
by  the  brain  in  this  interval. 

We  slionld  also  i-emember  that  moi^  than  one  cause  may  be  at  work, 

Soltfuanu  seems  to  have  something  like  this  idea  in  his  mind  when  he 
«ays,  **  If  we  are  convinccKj  that  the  attacks  of:*eur  without  any  outside  in- 
flijent^, — that  is,  spontantHHisly, — and  always  with  terrifying  visiims,  |)han- 
tasnis  of  sight,  with  reproduction  or  fantastic  distortion  of  pi'evious  experi- 
ences, it  then  bxxjmcs  evident  that  we  are<lf  aliui;  with  periodiml  manifesta- 
tion of  irritation  resulting  from  abnormal  excitement  of  the  prohmgation 
of  optic  fibi'es  in  the  brain, — that  is,  of  central  sensation  aR*as  (jndvinar  of 
tlie  thaiaunn  i>|>ticns,  cr>rpnm  geniculata,  cpiadrijrciniua,  and  cortex  of  t!ie 
occipital  JoW)^  which,  liowover,  in  ac^^-ordauce  witli  the  law  of  eccentricity 
are  jjiTijected  onto  the  field  of  vision*  It  is,  therefore,  a  cerebral  neurosis 
(c«rebml  hy|K4*tiBsthesia  of  tlie  optic  tract), 

"  It  seems  to  me  not  improbable  that  a  morbid  misinterpretation  of 
peripheral  simsual  excitation  can  give  rise  to  the  attacks,  when  tlie  source 
of  the  irritation  is  in  the  optic  media, — namely,  in  the  retinal  vessels 
(movement  of  blood-corpuscles)/' 

It  is  well  to  mention  here  that,  though  most  observers  have  iH?cognized 
only  one  class  of  attacks,  Silbermann,  and  atler  him  also  Baginsky  and  pcr- 
ha|>s  others*  iK'licve  that  night-tcrroi^  should  Ix^  clivide<l  into  the  idiiipatbic 
and  the  symptomatic.  Silljcrmann  holds  that  these  classes  ditlcr  from  each 
othei'  in  their  symptoms,  in  the  quality  of  terror,  and  in  the  kind  of 
children  aflret*t<Hb  He  says,  **  In  the  idiopathic  form  tlie  jiatieiU  gazes  in 
horror  at  ati  ima^rinary  object;  in  the  sym|jtonia*ic  be  is  distressetl  for 
breath,  wrings  his  hamls»  and  makes  motions  fbrdc^fence.  In  the  idrnpathic 
he  cries  out,  *  The  l>ladv  cat  f  *  The  black  dog  !'  etc.  In  the  sy  in  [»ti  una  tic 
he  makes  only  short  ejaculations,  *  Ach  T  *  Ach  !'  *  Weh  !'  *  Web  !'  The 
idiuj)athic  attacks  are  exiMvssious  of  olijective  terror;  the  symptomatic,  of 
subjective  ten'or.  The  idioji^ithic  is  a  tmnsitory  hallucination  of  the  sight; 
the  symptomatic,  a  sensation  of  distress  arising  from  digestive  disturbance 
wiiicli  through  the  agency  af  the  vagus  nerve  gives  rise  to  dyspniea/' 

He  calls  the  idiopathie  tbrni  '*  a  tmnsitory  hallucination  of  sight,  an 
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expression  of  imagery  of  terror  (objective  terror)  caused  by  abDormally 
increased  irritation  of  the  brain  (cortex),"  while  the  symptomatic  form  he 
r^ards  as  "a  reflex  neurosis  of  the  pulmonary  vagus  resulting  in  dyspnoea 
and  thereby  in  a  sensation  of  terror  (subjective  terror)."  Idiopathic  attacks 
occur,  he  thinks,  always  in  children  that  are  delicate  and  excitable,  and 
without  any  exciting  cause  in  any  other  vagus ;  while  symptomatic  attacks 
occur  only  in  strong  and  robust  children,  always  as  the  result  of  a  digestive 
disturbance. 

It  is  hard  to  convince  one's  self  that  there  are  two  classes  so  definitely 
separated  from  each  other.  It  is  true  that  between  two  individual  cases 
there  may  be  a  vast  difference  in  all  the  particulars  mentioned  by  Silber- 
mann,  but,  taking  all  cases  together,  the  degrees  of  difference  are  so  slight 
that  it  is  almost  or  quite  impossible  to  draw  a  line  of  demarcation.  At 
least  it  is  often  observed  that  nervous  and  excitable  children  have  an  attack 
brought  on  by  a  definite  cause,  and  equally  tliat  children  apparently  per- 
fectly well  have  attacks  for  which  no  cause  can  be  assigned. 

When  an  attack  of  night-terror  occurs,  the  question  naturally  comes  up, 
how  likely  is  it  that  this  attack  is  connected  with  any  serious  cerebral  or 
other  disease?  There  is  no  doubt  that  attacks  which  cannot  be  distin- 
guished from  harmless  night-terrors  occur  as  a  result  of  febrile  affections, 
and  as  symptoms  of  epilepsy,  of  tubercular  meningitis,  and  perhaps  of  other 
diseases. 

The  statement  that  night-terrors  purc  and  simple  sometimes  turn  into 
epilepsy  should  also  be  considered. 

Wood,  in  his  "  Nervous  Diseases,"  says,  "  In  a  large  majority  of  cases 
night-terrors  are  not  connected  with  any  organic  disease  of  the  brain,  or 
with  epilepsy."  "  Night-terrors  which  are  the  outcome  of  serious  brain- 
disorder  are  i*arc,  and  not  to  be  positively  distinguished  by  their  symptoms 
fix)m  those  of  less  serious  import.  They,  however,  frequently  recur  several 
times  a  night,  and  continue  for  many  weeks,  whilst  the  night-terror  of  irri- 
tation usually  happens  only  once,  and  extremely  rarely  more  than  twice,  in 
a  single  night,  and  does  not  continue  to  recur  for  weeks,  except  it  be  at  con- 
siderable intervals.  Moreover,  the  serious  night-terror  is  almost  invariably 
accompanied  by  the  other  manifestations  of  disorder  of  the  brain's  action, 
whicli  point  out  its  true  meaning." 

In  the  Medical  and  Surgical  Reporter^  December,  1889,  Wood  says  (if 
correctly  reported),  "  Night-terrors  are  not  rarely  the  precursors  of  epilepsy." 
He  was  describing  the  case  of  a  boy  who  screamed  at  night  from  the  age 
of  three  to  nearly  eleven.  The  boy  was  wakened  witli  difficulty,  and  some- 
times had  a  condition  of  perverted  consc'iousness  in  which  he  recognized  his 
parents  but  believed  himself  beyond  their  help  and  sympathy.  Then  for 
six  months  he  had  attacks  of  running  in  a  circle  and  falling  unconscious. 
After  that  he  had  a  tremor,  and  a  little  froth  was  noticed  at  his  mouth. 
Meanwhile  the  night-terrors  had  ceased.  Wood  believes  the  trouble  in  this 
case  to  have  been  epileptic. 
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Soltmunn  says,  "  Attiieks  [of  uight-terrors]  are  oWrved  to  go  over 
iotn  qiile|w,  ,  .  ,  and  there  are  ease^  where  it  is  im|K>ssible  to  say  whether 
a  given  attack  is  nip^lit-ternir  or  e|iilepsy." 

MrHzanl  C]iiotes  Jules  Simon  as  hav!ii«:  .seeu  several  eases  where  epilepsy 
oceurrtd  in  the  fonn  of  liallnei nations  and  niLrht -terrors,  and  as  haviii^r  re- 
port4x1  a  ease  where  ej>ilepsy  followed  night-terrors,  Moizartl  also  qnotcs  a 
case  of  Deha^'ker  wheiT'  the  iTdlowinir  sneeession  was  noted  :  night-terrors 
at  the  ontset,  then  hallnrHiatfiMis,  somnarnhnlisra,  and  e[»ilepsy.  One  of 
Moizard's  own  ease's  had  a  similar  eonrse. 

Henoch  rejunls  a  rase  where  niglit- terrors  took  the  irlaee  of  <:|iile]isy. 
A  ten-year-old  girl  had  had  a  gn?!it  many  epileptic  attacks  at  intervals  three 
years  before,  then  after  an  interval  she  had  several  more,  which  were  soon 
after  a^st)t^iate<l  with  halhieinations  and  screaming,  and  a  month  kter  these 
epileptic  attacks  entirely  disapiH-artHl,  and  thi'ir  plac^  was  taken  l)y  night- 
teriH)i-s,  which,  however^  st»nietimes  iXTurrcd  twice  in  one  night, 

Lyman  says^  "  Insanity,  hyst^^rta,  ncnrasthenia,  e]iilcpsy,  chorea,  and 
nervous  dys|>epsia  arc  often  dis^xivert^l  among  their  near  r(4ativcs,"  West 
says  that  long-continued  attacks  may  Issue  in  serious  dtsense,  and  Bonchut 
almost  the  same. 

Money,  also^  says,  "  Night-terrors  are  a  species  of  reflex  eortica!  epilepsy." 

This  is  the  evidentx*,  sue  h  as  it  is,  on  the  eoiHrtvti<m  Ijetwcen  Tiight'ter- 
TOTS  and  epilepsy.  But  it  is  notiwable  that  of  rlif?se  authors  Wood  cites 
but  one  cas4\  MtiizaRl  tlnve,  and  HeurM*h  one,  the  rest  of  the  statements 
being  quite  general.  Although  Holtmanu  s|jeaks  of  epilepsy  in  the  ailicle 
on  night-terrors,  ho  does  not  speak  of  night-terrors  in  the  article  on  epi- 
lepsy, which  immediately  priK-edes  it  and  which  treats  of  epilepsy  at  great 
length.  At  least  eiglit  writem  in  treating  of  night-terrors  do  not  mention 
epilepsy  at  alL  Xor  am  I  aware  of  any  article  on  epilei>sy  which  mentions 
tills  connection  between  the  two  affections.  Ki>ilepBy  tx-eurs  e^rly  in  the 
morning  more  often  than  at  ni«:ht,  and  tlie  hour  usually  varies  in  a  series 
of  attacks.  Altogether,  the  txmnfK^tion  lietwec^n  night-terroi*s  iind  epilepsy, 
ID  so  far  as  tliey  are  separate  disea^s,  is  no  clearer  than  that  bt^tween  any 
two  of  the  neuroses  ;  and  yet,  inasmuch  us  attacks  closely  i*escnil>ling  night- 
terrors  are  occasionally  cady  symptoms  of  epilepsy,  it  is  well  to  wateh 
carefully  for  a  time  liefore  da^iding  that  epilepsy  is  not  pres<?nt. 

Prog"no8i8. — The  prognosis,  so  thr  as  tfie  night-terrors  themselves  are 
concerned,  must  be  regards!  as  good,  even  though  the  attacks  last  for  a  great 
many  years.  It  must,  however,  not  (m*  forgotten  that  in  a  gi^^at  majority 
of  cases  thev  are  symptoms  of  a  neurotic  condition,  and  that  the  same  in- 
stability which  g:xve  rise  to  them  is  likely  to  show  itself  in  other  i'orms  of 
nervous  dist-ase  and  in  general  lack  of  vigor. 

Persc:ms  thus  affef*ted  are  likely  to  be  candidates  for  hysteria,  neurasthe- 
nia, and  analogous  disc  list's.  On  the  other  hauil,  it  must  be  said  tliat  matiy 
children  who  are  Hul>jc^'ts  of  night-terrors  are  at  the  time  in  good  health 
and  remain  so  during  their  whole  lives,  and  that  many  who  are  in  delicate 
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health  at  the  time  that  tliey  have  the  attacks  grow  up  to  have  avera^ 
strength. 

When  the  attacks  are  only  symptoms  of  epile|)sy,  rabies,  or  some  other 
disease,  of  course  the  prognosis  depends  on  that  disease. 

The  possibility  that  night-terrors  will  turn  out  to  be  the  precui^sors  of 
epilepsy  and  other  diseases  has  l^een  spoken  of  already.  Certainly  the  pro- 
portion of  c^ses  that  turn  nut  in  this  way  is  very  small. 

Treatnaent, — The  treatment  of  tlie  affection  must  he  directed  to  the 
source  of  peripheral  irritation,  if  one  c^au  be  ft>und,  and  to  the  general 
Ji(i^lth»  including  the  a«Y|nirement  of  a  stiiblc  brain.  Disturbauces  ansiug;J 
from  iiidigestion,  from  catarrh  of  the  mucous  membranc^i,  from  enlargement" 
of  the  tonsils,  fvoui  worms,  from  teething,  or  from  other  analogous  disturb- 
ances, naturally  cal!  for  their  appropriate  treat meut.  My  ex|x*rien€H?  has 
l>een  that  sweets,  jellies,  jams,  etc,,  taken  at  supper  are  more  likely  to  cause 
sueh  disturlmnces  than  fowls  of  any  other  one  kind  usually  found  in  an  ordi- 
nary diet,  even  in  cases  whei'e  there  is  no  special  evidence  that  the  digestion 
k  ont  of  oixler.  Cases  have  been  reported  where  the  removal  of  tonsils,  the 
relief  from  worms,  or  the  develnpmeut  of  teeth  was  followc*]  by  relief  from 
night-terrors. 

No  doubt,  as  has  been  said  in  regard  to  frights,  greater  emphasis  is  laid 
on  these  disturbances  as  (^uses  of  the  disease  tlian  on  the  more  e*iiumuu 
ones,  for  the  very  reason  that  they  are  nneommon. 

Various  remedies  have  been  used  with  sureess  for  the  general  healthy — 
iron,  phosphorus,  cod-liver  oil,  salt-water  bathing,  fresh  air  in  tin*  ll*^dnK>m, 
light  gymnastics,  etc. 

When  the  attacks  ofvnr  fivrjnently,  it  is  well  to  give  bromide  of  sodium 
or  of  potassium,  in  dose^^  of  frtjui  two  to  ten  grains,  either  at  night  or  three 
times  a  day,  in  order  to  bi^^ak  up  the  habit.  Chloral  also  may  Ik*  uscxl  iu 
siuall  doses  for  a  similar  purpose,  especially  when  the  early  jmrt  of  tJie 
night  is  disturbed  and  restless,  and  it  may  be  combined  advantageously 
with  the  bromides ;  but  this  drug  should  be  given  with  tlie  greatc^st  care,  as 
children  readily  become  aocustomed  to  it. 

It  seems  almost   unnecessary  to  suggest  the  avoidance  of  ghost^storie^J 
and  other  exciting  tales  at  IxHltime;  on  the  other  hand,  going  t4>  IkmI  in  the 
dark,  which  fias  been  regarded  by  many  as  a  serious  evil,  will  hardly  be  so 
eousidcrtMl  iu  this  i-ountrv. 

Wertheimber  praises  the  use  of  quinine,  and  thinks  it  has  a  direct  seda- 
tive action  on  tlie  cerebral  celb, — an  explanation  which  seems  to  be  con- 
trary to  the  geiiend  reputation  of  qui  nine.  Jaeobi  ^  also  ir)>orts  a  ease  of 
cure  by  cpiinioo  (or,  more  strictly  S|K'aki ng,  by  sidphateof  cinchonine)  wbea 
he  thought  the  affi'ction  was  due  to  intermittent  fe%'er. 

A  digestible  and  nutritions  but  uot  stimulating  diet  should  be  rccom- 
meuik*il. 


*  American  Medical  Monthly,  1861. 
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DREAMS,  NIGHTMARE,   SOMNAMBULISM. 

As  regards  tlieir  nature  and  <*niKsation,  nnidi  tlmt  liiiis  hwti  sakl  of  night- 
terrors  applies  aUu  to  dreams^  nigljtmare,  and  bumuauibulistii.  They  are 
not  pre-eminently  aifectious  of  childhood, 

I>re^ins  are  not  at  all  iineoramon  among  children  :  even  in  quite  young 
infants  a  smile  or  a  frown  is  often  seen  to  jmss  over  the  features  in  sleep, 
showing  that  part  of  the  bmin  is  active;  and  from  the  time  that  chil- 
dren are  alile  to  distinguish  the  experiences  of  the  night  fwm  those  of  the 
day,  they  often  relate  their  dreams.  Dreams  are  known  only  as  tliey  are  re- 
p*>rted  by  the  dreamer,  vvhf>  recollects  certain  ix-currences  that  sj^-m  t<»  have 
taken  place  in  the  night.  There  is,  strictly  epeaking,  no  outward  manifesta- 
tion of  them,  for  when  drciims  give  rise  to  any  rnotur  action  they  are 
properly  to  be  classed  under  the  head  of  nightmare,  somnaml>ulistic  attacks, 
or  night- terrors. 

Nightmare  may  l>e  considered  a  {>eeuliar  kind  of  dream^  in  which  sen- 
sations of  distress  are  coupkil  with  a  iceling  of  inaliility  to  move  or  save 
one's  self  from  some  terrible  sit  nation,  or  similar  symptoms. 

Somnambulism,  though  litemlly  meaning  si eei>- walking,  slionhl  properly 
include  all  motor  action  in  sleep.  In  sumnambulistic  attacks  the  patient 
while  still  asleep  walks  alxiut^  or  [>eribrms  various  other  aets^  such  as  he 
might  have  j>erformeil  in  the  day, — sometimes^  also,  acts  which  he  could 
not  have  pi^rformc*!  in  the  day,  such  as  climbing  on  dangerous  ledges, 
hanging  out  of  windows,  etc. 

Although  adult  somnambulists  have  done  intellectual  work  which  they 
could  not  have  |ierlbrmed  in  the  day,  this  does  not  seem  to  have  been 
obst*rvLil  in  children. 

The  jiaticnt  when  awake  has  no  knowledge,  or  only  a  dim  recollection, 
of  what  has  happennl  in  a  somnambulistic  attack. 

If  we  regard  as  somnambulism  everything  in  which  cerebral  action 
results  in  motor  action,  we  must  include  under  it  night-terrors,  which  are 
distinguished  from  somnambulism  mainly  by  the  fact  tlmt  it  implies  also 
emotional  distress  in  a  t*oudition  of  jmrtial  sleep. 

These  aifections  are  chjscly  related  to  wich  other  arid  to  uiglit-terrors, 
inasranch  as  tlicy  too  depend  on  suspension  of  certain  cerebral  fonrlious 
and  undue  activity  of  others. 

They  seldom,  jwrhaps  never,  give  rise  to  serious  disturbances,  but,  on 
the  other  hand,  they  oftt^n  indicate  that  the  general  licalth  is  more  or  less 
im[KiirtHl.  In  the  mm  eases  where  they  rcfjuire  any  special  interfeix^nee 
they  can  Ix*  treatcnl  on  tlie  same  general  principles  as  night-terrors.  The 
warning  that  they  give  of  some  jxissible  impairment  of  the  health  must 
not  be  overlooked. 

INSOMNIA. 

Instminia  occurs  in  children,  though  much  less  often  than  in  adults. 
It  is,  however,  for  the  child  a  more  serious  affection  than  it  h  for  the  adidt. 
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No  child  can  lie  awake  for  several  nights,  or  even  for  only  a  considerable 
part  of  each  night,  without  suifering  seriously  from  it. 

The  causes  of  insomnia  are  often  the  same  as  are  found  in  adults,  bat 
the  most  common  of  them  are  indigestion,  over-fatigue^  and  nervous  excite- 
ment. Parents  and  nurses  are  more  responsible  for  the  sleeplessness  of  the 
child  than  they  are  likely  to  be  aware  of.  It  may  be  obser\'^ed  that  from 
earliest  infancy  certain  nurses,  without  any  apparent  eifort,  bring  about  a 
great  deal  of  sleep  for  a  child,  while  other  nurses  unwittingly  keep  a  child 
awake  and  on  the  qui  vive.  Infants  that  are  habitually  put  into  the  cradle 
asleep  and  snatched  out  of  it  as  soon  as  they  wake  do  not  feel  as  much 
at  home  there  as  those  that  are  put  in  awake  and  left  to  lie  awhile  after 
waking.  When,  therefore,  infants  thus  trained  awake,  they  are  startled 
at  their  unexpected  surroundings,  and  sometimes  not  readily  put  to  sleep 
again. 

The  treatment  of  insomnia  in  infants  and  children  is  similar  to  that  in 
adults,  but,  while  the  number  of  ordiuar}'  causes  for  insomnia  is  fewer  in 
children,  the  influences  that  bring  it  about  are  often  slight  and  difficult  to 
discover.  I  have  already  spoken  of  the  influence  which  a  nurse  may  have, 
without  knowing  it,  upon  a  child's  sleep.  Insomnia  may  be  caused  by 
hunger  or  by  an  overloaded  stomach.  It  is  due  sometimes  to  cold,  but 
much  oftener  to  heat  and  want  of  ventilation.  Children  require  even 
more  ventilation  in  the  night  than  in  the  day,  because  the  doors  are  not 
opening  and  shutting  in  the  night. 
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The  various  ^rmles  of  mental  defieioney  abuser vwl  in  cliildren  are  usu- 
ally grun]Hil  miller  the  twii  lumh  iiVutcy  mid  iinlK'cility,  with  the  owa- 
sioiml  adilitioii  of  a  thinl  term, — ieeljle-mindediioss.  These  terms  repi'esent 
varietlt!8  of  iiieiital  |M)\ver  and  aetivity  in  an  ascending  t^-ale,  iVuin  the  idiot, 
the  re]>rt^>k*ntative  uT  the  lowest  exin*essiun  ot*  linmaii  iutellii^eiKx-,  to  the 
cliild  whose  mental  powers  am  not  markedly  deficient,  Imt  in  whom  there 
am  nevertbeles!^  evidences  of  mental  enfeehltMiient. 

Idioiy  may  l>e  defined  as  tntMital  defieieni'V  i>f'  varying  grades  down  to 
extmnie  stnpidity,  resulting  from  imiwrfect  development  or  disease  of  the 
nerv'ous  eentms,  either  pre-natal  or  t>ec*nrring  before  the  evolution  of  the 
mental  laenkies  in  ehildhoixb 

\Miile  iditHn'  and  insanity  are  usually  regained  as  distinct  conditions, — 
the  former  due  to  taulty  development,  the  latter  an  acquired  oonditiun,^na 
momentV  ennsidemtion  will  sliow  that  the  fimtrary  pro|>ositinn  is  frequently 
true*  The  mural  inilicnile  has  his  et  nil  iter  jKirt  in  the  ease  ui'su-calleil  mciral 
itisanity,  and  the  erratie  eundiK-t  and  oue-sideduess  <>f  the  feebh'-minde<l 
child  are  but  earlier  manift'statious  of  the  **  ]Kinial  insanity/'  **  [winmoia,** 

**  primiire  verriicktheit,"  or  *'  folic  h/'rcilitaim,''  of  later  tlevelojjmeiit. 

H  It  seems  within  the  bounds  of  mtidem  teaching  to  say  that  the  meiitnl 
disturbaufvs  wliieli  ntay  oecur  at  tlie  eriti<'al  perimls  of  life,  pnlx^rty  ami 
the  climacteric,  and  which  are  so  commoidy  ibunil  to  l)e  a^nsiR-iated  with  a 
family  history  of  some  form  of  neurosis,  are  in  many  instanwH  the  re&nlt 
of  an  ini]KM*ft»ct  nervotis  orgaiiizatiini  which  has  given  way  under  the  gerw 

•  end  pliysiult»gieal  peiturbatiuus  of  thesi^  p'rinds.  Had  tliis  defwtive  iier- 
"Voiis  organixfiti^ai  been  mure  distinctly  markixl,  idiocy  in  some  of  its  grades 
would  have  resulte4l ;  under  the  conditions  whicli  did  exist,  the  nerve-c^^n- 
tres  pcrfncnuxl  their  functions  witli  sufficient  cnrmctness  until  an  unusual 
strain  addr-d  n  new  factur  to  the  pr<tblciu. 
■  Etiology ,^ — In  a  broad  sense  eticJogically  idiocy  may  l>e  said  to  be  due 
U)  detcvtive  liniin-devch*pmeut,  Tlie  etiology  of  the  defective  deveh^pmeut 
mnst  Ik?  sought  for  in  tlie  lifc-bistory  of  tlie  prew^Jing  genemtion  or  of 
preceding  generations,  paternal  or  mater  nab  or  Ixitlu  The  hysteriml,  the 
aeurotie,    the  eaeht^tic  (syphilitic,   tubercular,  etc»],  tlie  insane,  and  tlie 
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dmnken  ancestry  of  kliotj?  arc,  in  nmiiy  instanr^s,  tbe  sources  to  which  we 
niu.st  louk  for  etiological  in  formation,  In  the  variety  of  idiocy  known  as 
ci'ctioiFm^  heredity  and  environment  are  almost  the  only  factors  which  need 
to  be  dealt  with  in  a  eon?^ideration  of  its  ennsiition. 

8tatistii'S  gathered  in  Euro|>e  show  tliat  male  idiots  are  more  nnmerous 
than  ibmale.  This  dis-parity  has  been  cxpkined  by  the  greater  liability  to 
injury  of  the  male  h(^id  at  delivery  from  forc*cps,  prolonged  pressure  in  the 
inaterual  parts,  ete,,  owing  to  iti^  greater  size. 

Injuries  to  the  fcetal  head  during  the  |>erif>d  of  utero-gestation  play  a 
not  imimp*)rtant  i>art  in  the  production  of  idioey,  and  ai'e  to  be  eongiidered 
etiologieally  in  eonj unction  with  possible  head-injuries  during  prolonged 
labor  or  from  ft>rcci>s  deliver}'. 

Bhuttlcworth,  8U|M?rintenclcnt  of  the  Royal  Albert  Asylum  for  Idiots^ 
England,  states^  tliat  ])rolongi*d  labor,  without  instrumental  interference,  is 
the  asstgne<l  riiusc  of  idiocy  in  twenty-nine  |Xir  cent,  of  the  cases  admitted 
to  that  asyluuL  He  is  of  the  opiuion  that  judicious  iugtintmental  inter- 
ference will  in  many  mses  jtrcvent  the  evils  of  iiw*  protracted  e*>nipi'ession. 

Down  ^  states  tiiat  in  twenty  {ler  cent,  of  two  thousand  idiots  examined 
by  him  there  were  marked  symptoms  of  suspended  animation  at  birth. 

Crichton  Browne*  lias  contril>uteil  two  valuahle  jiapcrs  ujHin  the  agency 
of  protraeted  and  abnormal  labors  in  the  [jrtxluction  of  idi(K*y  and  other 
meutal  diseases.  He  is  of  the  opinion  that  with  advancing  civilization 
there  has  lieen  an  increase  in  the  size  of  tlie  human  head  without  a  pro- 
portionate increase  in  the  pelvic  diameters.  To  this  he  attributes  in  some 
degi'w  the  preponderance  of  idiocv  in  eivilized  over  savage  naticais. 

The  health  of  the  mother  during  the  pcricHl  of  prt^nancy  and  the  am* 
dents  incident  to  that  period  iiave  more  or  loss  rntluenee  in  the  production 
of  mentally  deficient  *>11  spring.  Down  (o^>.  ri(.)  staks  that  in  twenty  per 
(*ent.  of  the  cases  which  he  observed  there  was  a  history  of  disturbance  of 
the  mothers  physical  health  during  pregnancy.  In  many  other  cases  there 
were  histories  of  ihlls,  hemorrhages,  etc.  The  nervous  state  of  the  mother 
at  this  period  doubtless  hjis  scmie  influence.  The  same  observer  found  in 
thirty-two  pvv  cent,  of  his  ciises  a  history  of  great  anxiety,  emotional  ex- 
citement, or  1  right  on  the  part  of  the  mother  during  pii^gnancy.  It  may  be 
questioned  how  much  of  t!iis  nt^rvous  and  emotional  <listurbance  was  hat 
the  expression  of  an  unstable  nervous  system  in  the  mother,  which,  being 
transmitted  to  the  child,  resulted  in  idicKT. 

Carjienter"*  records  s<jme  remarkable  results  of  fright  and  auxietr  ia 
pregnant  women  as  observed  in  ninety-two  children  born  in  Landau  shoptlj^^ 
after  its  siege.    Sixteen  were  still-born  ;  thtity-thi-eedied  within  ten  monthd^ 


'  A  rite ^  vol,  ij,  p.  279. 

*  Britisli  Me<3icftl  Jotirnwl,  Jantiary  30,  1886. 

^  Tninstictinns  of  the  Obgtoiriciil  Society  of  LondoHj  December,  1876,  vol,  xvili, 

*  Won  Kidinc:  I^unatic  As^yliiin  Mtdlcal  Kei>ortH,  voU.  h  Htid  ii. 

*  Human  Pby&i.>Iogy,  Philud<^lpliiii,  187C,  p.  921, 
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etgn^were  idiotic,  ami  diiKl  Wfoix*  tlu'  iv^v  of  five  y<?ars ;   and  twci  had 

*Diinierou8  fi-actun^s  of  the  lionei*  of  the  limbs. 
Griesinger*  says,  **  Violent  shook  and  grief  during  pregnancy  apjiear 
not  to  be  without  influence"  as  a  cause  of  idi(x^y.     TliLs  author  also  lays 
some  stress  upon  great  antemia  of  the  nititlier  usi  a  aiusal  clement. 

Intern jK?ranc!e  in  one  or  Ixtth  ]>arents,  and  eqiec^ially  intoxication  at  the 
time  of  conception,  is  regiirtUxl  l>y  many  aa  a  fruitful  source  of  mental  weak- 
nes8  in  the  ofl^prinj^^. 

The  ioHiiencc  of  consanguinity  ia  a  point  m  much  disputed  that  the 
subject  has  Ijecome  a  diffir-nlt  i>ne  to  dis^niss,  AcTOi-ding  to  Mr*  Alfred 
Huth,*  the  data  are  misleading  and  dcfix'tive.  However,  the  consensus  of 
[♦o|nilar  opinion  is  unduulitiKlIy  agaiiLst  consanguineous  maniages.  Mr. 
Huth  is  of  the  opinion  that  mere  consanguinity  lias  little  or  notliing  to  do 
with  the  questiun,  and  that  such  marriagt^s,  where  tlieie  is  no  ianiily  predis^ 
position,  are  harmless.  It  seems  certain  that  when  there  is  a  family  defect, 
neurotic  or  otherwise,  a  union  of  two  elements  of  the  same  stcwk  wc*nhl 
be  more  liable  to  residt  in  a  dcfet^tive  oflspring  than  in  cases  where  one  of 
the  parents  came  of  a  distinct  and  pt>ssibly  stronger  stock.  Between  per- 
fectly healthy  persons  of  good  family  history,  such  marriages  are  prolmiily 
harmless* 

Dr.  F,  Nortrm  ^ranning  pi*esents  some  valual)h^  data  in  an  article  en- 
titled **  A  Contribution  to  the  Study  of  Henxlity/*  "*  bascfl  n|Kin  a  study  of 
fifty  idiot  and  imljocnle  children  under  care.  These  fifty  children,  twenty- 
nine  males  and  twentv-*jne  females,  iK-Ituigixl  to  twenty-one  families,  In 
which  there  were  eighty-two  children  in  all,  forty-tMght  males  and  tliirty- 
four  femak»s.  He  divides  these  twenty-one  families  into  four  groups.  In 
the  first  group,  iuclniiiug  three  families,  in  which  there  were  no  cousauguin- 
ity  and  no  known  insane  relatives,  there  were  six  children,  four  nuiles  and 
two  females,  all  imbecile.  The  second  group  consisted  of  only  one  family, 
in  which  there  wei^  eight  cfiitdnMi,  of  whom  three  were  most  unmistakably 
imbecile,  as  the  result^  it  is  assei'ted,  of  accidents  to  the  mother  during  pre,^- 
nancy.  In  the  tlu'rd  gruup,  in  which  twelve  families  aix*  represented,  forty- 
four  children  arc  included,  twenty -six  males  and  eighteen  females.  In  this 
grruTp  there  was  no  consanguinity  of  parents,  but  there  was  marked  insane 
and  imbecile  heredity.  In  five  of  the  families  there  was  insanity  on  botli 
sides,  and  of  the  eighteen  children  of  these  families  twelve,  four  males  and 
eight  females  (all  the  females),  were  imbecile  or  idiotic.  In  the  ivmaining 
seven  families  insanity  was  present  on  one  side  only.  Of  the  twenty-six 
children  of  this  gmup,  sixteen  males  and  ten  females,  fourteen,  six  males 
and  eight  females^  were  idiotic  or  iml)ecile.  The  fourth  group  cruitatned 
five  families.  In  three  of  these  families  the  parents  were  brotlier  and  sister, 
in  the  remaining  two  they  were  first-cousins.     Of  the  twenty-four  cluldren, 
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fiftotn  males  and  nlnv  ft'niaU'8,  fil^con,  thirtiHi'n  males  and  two  femalSf^ep 
itlic^tie  or  iaibet'ile.     Of  the  «^venteen  ehiklren  whose  |>arents  were  brothers' 
and  sistersj  nine  only  wei"€  idiots,  but  thev  were  profoundly  so;  while  of 
the  seven  children  \vhu:«e  jmrent8  were  c^imins^  six  were  imbeeiles  and  idiots 
In  these  instances,  however,  thei^e  was  a  family  history  of  insanityj  several' 
eousins  of  the  parents  l>ein;r  insane. 

The  eases  above  rtM?(>rdc^I  ejchibit  in  a  striking  way  the  inflnence  nf 
hen:^lity  and  in  a  mtmsare  the  results  of  eonsangnineims  marriages,  ahhongli 
detliirtions  drawn  from  these  eases  alone  might  be  misleading. 

An  example  of  the  misapplieation  of  faets  is  shown  by  the  frequent 
qnotaliitn  of  tlie  statistics  of  Dr,  Howe  l>y  writei'S  who  wish  to  demonstrate 
the  harm  fulness  of  eonsanguineiuis  marriages,  Dn  Hriwe  savs,'  ^*Thesta-' 
tisties  of  the  seventeen  families,  the  beads  of  whieli,  lieing  blood-rrdatives, 
intermarried,  tell  a  fearful  tale*  Most  of  (he  parents  were  intemj>erate  or 
scrofulous;  some  were  both  the  one  and  tlie  otiier ;  of  eoursc*  there  were 
other  causes  to  inci^ease  chances  of  infinn  offspring  l>esides  that  of  the 
intermarriage.  There  weiv  born  unto  them  ninety-five  children,  nf  whom 
forty 'four  wei^  idiotic,  twelve  others  were  scrofulous  and  puny,  one  was 
deaf,  and  one  was  a  dwarf.  In  some  oases  all  the  childrc*n  were  either 
idiotic  or  very  scrofulous  and  puny.  In  one  family  of  eight  children  five 
were  idiotic."  Writers  who  quote  this  jjassa^re  h»se  sight  often  of  tJiej 
qualifying  clause  which  Dr.  Howe  introduces. 

The  elements  of  drunkenness  and  scrofula  would  alone  aeetiunt  in  a 
large  measure  for  the  degenerate  offspring.  Indanl,  it  has  long  been  ob- 
served tliat  the  parentage  of  idiix-y  is,  as  a  rule,  of  a  degt^ner-ate  and  ^ 
weakly  order,  to  which  the  scrcjfulous  and  tuliercular  belong. 

When  iiW  the  etiologicjd  factors  of  which  we  have  any  knowh^lge  have 
been  considerc*l, — the  degeneracy  of  families,  consanguinity,  ill  health  or 
accidents  during  pr<^nancy,  heredity,  etc., — we  are  still  met  by  eas««  that 
cannot  be  explained  liy  any  of  these.  Parents  with  excellent  fannly  his- 
tor\\  not  even  remotely  relattxl,  with  other  children  mentally  and  jihysicidlyi 
sound,  otx^asioualty  give  birth  to  idiotic  children.  Such  accidents  aiv  oftc 
wholly  iuexplimble:  we  can  only  conjecture  that  in  some  w^y  the  cerebral 
development  of  the  child  in  ntvro  was  arrested,  with  the  natnnd  result, 
defi(*ieut  mental  power. 

A  consideration  of  the  etiology  ivt  idiocy  would  be  hieoniplete  wiiicli 
made  no  reference  to  ihim^  forms  of  mental  <lefe<'t  it-sulting  fmni  arrestc 
development  during  iuiancy  and  early  cbihllnxxl.  Doubtless  many  of 
these  cases  in  their  remote  origin  are  due  to  muses  above  enumerated, 
which,  howes'er,  do  not  l>ecome  fully  oj)erative  until  extra-uterine  life  has 
advanced  to  some  degi*ee.  Other  cases  are  purely  accidental  in  origin, 
arising  from  the  diseases  and  aoeidents  of  infancy  and  childhood.  Such 
are  the  eases  of  idiocy  arising  fVom  convulsions,  epileptic  or  otherwise,  from 


IDRMTY   AND    UfBEClLlTV, 


1023 


ti-auma,  meningitis,  atxjuii'cxl  hydnx-cplialn^,  rarliitis,  etc.  Thri^^  varians 
c^iuse*  will  \xi  more  itiUy  enunitTattxJ  antl  dirfinissiKl  in  ref taring  tu  the 
various  forms  of  idiocy.  As  has  l>een  said,  some  causes  are  {inrely  acei- 
dental,  preventing  the  develt*|jinent  of  a  perfa-tly  liealtliy  In^in  in  a  child 
of  niiexeeptionable  heretlity,  while  other  apparent  causes  are  bnt  exciting, 
setting  in  motion  latent  elements  or  pnxlncing  the  strain  which  overthrows 
a  %vcak  nervous  organization. 

Statistics  as  to  the  rehitive  frtHjuency  of  idiixy  are  unsatisfactory  and 
often  misleading.  Those  coUtH-ted  in  foreign  countries  are  iuap|>liatble  to 
the  ei:>nditions  of  life  in  America. 

The  census  of  the  Unikxl  States  f  jr  1880  returns  70,895  idiots— 45,300 
males  and  31,580  feoialt^s— in  a  population  of  50,155,783.  Of  th<ise, 
03,811  were  native  %vliites,  4007  were  foixngn  whites,  and  9577  belonged 
to  the  colored  nices.  The  ratio  to  piipnlatinn  is  1  to  052,  These  statistics 
prot^iably  appn*ximate  the  truth;  hut  the  natural  hesitancy  of  parents  to 
report  idiotic  children,  and  the  confusion,  even  in  professional  minds,  be- 
twt»en  dementia  and  idiocy,  have  donhdcss  l*een  the  cause  of  many  erroi'8 
and  omissions. 

The  mental  and  ijliysii-al  condition  of  idiots  varies  with  the  individual. 
Idiocy  of  the  lower  grades  is  usually  asstxiated  with  aome  physical  mal- 
formation. Congenital  idiots  very  ftx-qnently  exhibit  a  deficient  physical 
as  well  as  mental  organization.  This  is  not  so  often  true  of  those  eases 
which  are  occasiom^l  by  an  arre?^t  of  the  mental  growth  during  inlaney 
or  early  cliildlioiKl,  A  reference  to  s<jnie  of  the  more  marked  jihysical 
deftH*ts  will  l>e  made  when  considering  the  forms  of  idi(X'y. 

In  many  crises  muscular  co-oixlinatiou  is  impaired  ;  the  bodily  move^ 
ments  are  awkwanl,  irregular,  and  occiisii>nally  clioreiform,  Sjmm>i'!i  is 
disturbed  in  some  instances,  in  stmie  cjist^s  being  wln^lly  unintelligible,  in 
others  the  voice  being  hai'sh  and  ill  m^Klulat^xl. 

Among  imlx.»cilcs  arc  found  ocitisi tonally  the  soM-alled  itUot-Havantx* 
^Gottfried  Mind,  an  iml)ecile  cretin,  was  one  of  this  class.  So  skilful  was 
!  as  a  delineator  on  canvas  of  cats,  singly  and  in  groups,  that  lie  came  to 
be  known  as  the  Katzeu-Raj)har'I, — the  **  cats'  Raphael/*  The  writer  saw 
in  the  Royal  All)crt  Asylum,  in  England,  an  imbecile  youth,  who  had  only 
sufficient  mental  caimcity  to  tlo  simple  errands,  yet  who  ccudd  without  hesi- 
tation tell  the  day  of  the  week  upon  which  any  date  fiir  years  past  or  to 
come  would  fall.  I  have  now  under  observation  an  imbecile  of  rather  low 
grade  who  has  a  rcuuirkable  niennuT  for  dates,  H**  is  al*le  to  tell  the  anni- 
versaries of  the  birth  or  d*3ath  of  innumerable  jioets,  authoi^s,  and  statesmen, 
and  can  give  at  once  the  dates  of  many  of  the  great  events  of  the  workPs 
history.  He  has  also  some  ability  in  acquiring  languages,  knowing  some- 
thing of  Greek,  I^itin,  French,  German,  and  Scandinavian.  An  idea  of 
his  general  jntelligencc  is  given  by  his  estimate  of  the  cost  of  a  building 
which  lie  had  watched  during  its  construction  for  some  months,  the  cost  of 
which  was  several  thousand  dollars.     When  asked  its  probable  co^t,  he 
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replied,  *^One  hundred  and  fifty  dullai's,**  aud,  stH^^ing  a  look  of  incr^idity 
to  his  questioner*^  Jacti,  quickly  lovvt*red  liis  estimate  by  twenty-five  dollarg. 
Blind  Tom  also  belon^^ed  to  this  oi*der. 
4i 


Diagnosis. — In  many  instant-es  dia^no8i5j  h  not  difficult,  e\*eo  in  the 
earliiwt  stagt^d  of  inliiney,  but  in  ijtbens  it  is  no  easy  matter  to  decide,  until 
ooiiftidenible  time  has  elapsed,  whether  we  have  to  deal  with  a  case  of  slow 
development^  a  haekwanl  eliilil,  or  a  4"ase  of  mental  eufeeblement. 

The  development  of  normal  eliildren  is  by  no  means  in  accordance  with 
any  fixed  rule,  nor  does  it  proceed  by  regular  gradations.  Impaired  or 
deficient  nutrition,  acute  diseas<?s,  and  other  causes  hinder  and  even  at  times 
set  back  the  physical  and  mental  development  of  infants,  and  should  Ix* 
borne  in  luind  in  forming  an  u|iinion.  Defet^ts  in  tlie  sense-organs  should 
l>e  Kxikcil  for,  especially  deafness,  as  these  may  Imd  to  a  diagnosis  of  deficient 
brain-iM)wcr  which  does  not  exist. 

If  there  are  other  cliildren  in  the  family,  the  historj^  of  their  mental 
development  and  the  progress  of  their  physical  attainments  will  form  the 
best  standard  for  comparison  that  can  \x'  obtaineth  At  wliat  age  did  they 
appear  first  to  notice  mother  or  nurse?  when  did  they  first  attempt  to  talk? 
when  did  tliey  begin  to  creep  or  stand  or  walk? 

There  ai*e  children  who  are  liackwaRl,  who  develop  slowly,  both  bodily 
and  mentally.  Deutitfon  is  delay etl,  they  do  not  attempt  to  stand  or  walk 
until  long  after  the  usual  period,  speech  is  slowly  developed,  and  in  every- 
way they  retain  the  appearance  and  manners  of  infancy  until  well  advanced. 
Such  children  often  cause  great  anxiety  to  parents  lest  this  mental  and 
physical  hebetude  be  continued  through  life  and  idiocy  or  imbecility  result. 

Of  such  children  Seguin  long  ago  said,  '*  The  idiot  even  in  the  slightest 
degree  presents  an  arrest  of  development  l)oth  of  body  and  of  mind ;  the 
backward  child  does  not  remain  stationary,  but  his  development  goes  on 
more  slowly  than  that  of  other  children  at  his  age," 

The  hark  ward  child  at  f.>ur  or  six  may  represent  in  general  intel- 
ligence the  ordinary^  child  of  two  or  three,  but  repeated  examinations  and 
the  statements  of  jmrents  wnll  show,  if  it  be  a  case  merely  of  retaitled 
development  and  not  one  of  idiocy,  that  in  many  ways  it  is  in  advance  of 
the  child  of  younger  years.  There  will  be  a  history  of  both  intellectual 
growth  and  physical  growth,  slow^  to  be  sure,  but  I'egular  and  cons -stent 
the  one  with  the  other,  wfu'ch  cannot  he  shown  in  the  idiot  or  imbecile. 

Many  cases  of  iditx'y,  where  tlicre  is  but  slight  defect,  do  uot  show  it 
until  the  age  of  two  or  thrt^e  years.  Deficient  phys'unl  ixjvvcrs,  incoordi- 
nate movements,  and  an  ungainly  aspect  may  excite  fears,  which,  as  die 
period  at  which  ^jreatcr  mental  and  physical  ability  is  expected  is  reached, 
are  confirmed.  Where  but  slight  degrees  of  mental  deficiency — imbecility 
or  feeble-minded  states — exist,  the  diagnosis,  esj>ecially  in  the  early  years 
of  childbrnxl,  is  difficult.  The  physical  powers  may  be  normal,  the  body 
well  formed,  the  expression  pleasing  and  intelligent.  In  these  ca.^es  it  is  only 
as  time  progix'sses  that  the  mental  defect  becomes  manifest.     Some  show  it 
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at  the  sclioul-age,  other.-^  at  puberty,  and  still  f^tliors  later  io  life.  In  these 
latt<*r  the  defect  in  usually  in  but  one  or  tvvii  direetions,  a  one-side<l ness  of 
(chameter  whieh  attracts  attention.  Ireland  ^  says,  **  I  have  seen  individuals 
who  had  suHieicnt  mental  jwwer  to  pass  college  examinations,  take  degrtni'S, 
and  even  gain  prizes,  u  lio  were  so  manifestly  an  tit  to  conduct  lliemselves  in 
the  ordinary  affah's  of  life  that  they  were  the  laughiog-stock  of  tlie  most 
ignorant  pc*oide  around  them.*' 

To  this  class  belong  tlje  moml  imbeciles,^  ehildiTvn  who  early  show,  amid 
the  best  surroundings  and  tmining,  a  jjerveited  moral  sense,  exhibited  by 
wilful  disi»lxilientx%  plicnumenal  crurltyj  or  systematic  memiacity. 

In  some  of  these  rases  it  is  difficult,  as  Hpitiska  says,  to  distinguish 
between  states  of  inherent  mental  weakness  which  may  l>e  properly  tuilled 
imlRtnlity,  and  similar  states  which  are  more  correctly  classed  as  insanity. 
The  clininil  and  etiologitsil  resemblance  of  the  various  states  of  arn*sttd 
mental  devcloinneni  to  the  degenerative  insanities  has  already  been  referred 
I  to  at  the  iK^giuning  of  this  article. 

Claseificatioo. — Various  classifieatians  of  idiocy  and  imbexnlity  have 
been  proposed.  As  will  I'cadily  be  conje^-tured,  an  ideal  classification  is 
impossible.  If  it  is  based  ni>on  etiology,  the  same  case  may  belong  in 
two  or  more  sulxlivisions;  if  upon  mental  cai>acity,  it  is  difficult  to  fix  a 
standard  of  comparison. 

The  classification  of  Dr.  Kerliu,  tlic  able  medical  superintendent  of 

tlic  Pennsylvania  Institntion  for  Fccble-Mindtd  Cliildrcn,  is  as  follows: 

I.  Idioi'V  :   (a)  apatbetie ;   (b)  excitable.      II,   Idii>imi>ecility.     III.  Im- 

ibecility  :  (a)  lower  grade;  (fj)  middle  grade  ;  (c)  high  grade,    IV.  Juvenile 

[insanity, 

Dr,  Sfuittlewortb,  a  well-rcn>gnizcil  Knglisli  authority  in  this  field,  and 
[the  mediail  snjx^rintendent  of  the  Royal  Albert  Asylum  for  Idiots,  Lan- 
Bi\  England,  proposes'  the  following  classification  ; 

CLASS  A  ^CONGENITAL. 

Micrm-epbaltc.  Tj.    Primarily  ntnimtic. 

Hydnx*i*plialic  (also  non-congen-     ti.   Paralytic  (also  non-congenital), 
ital).  7.  ChoiTic  (also  non-wngcnital). 

13.  Scrofulous — **  Mongol  type.''  8,   Cretinoid  :    (a)  sporadic,   (4)  en- 

|4.  Sensorial  (al.s<i  non-congenital).  dcmic. 


9.  Eclamptic. 
10.  Epile|)tic% 


CLASS  B.->NON.CONGENITAL. 
a.  Developmental 

n.  Syphilitic. 

1 2.  Post-febrile  (also  decidentftr). 


*  ItJiocy  nnJ  InilHxility, 

'  Kerlin,  Modicfil  News,  March  19,  1S57;    Blandfordj  Tn-^nniiv  tind  iu  Trwatmeni,  p. 
I;  8iiviig«,  Insanity  nod  AlKed  Neuro^es^  p.  272;  BpHzka^  Imanityf  lU  ClassiiloftiioQy 

*  British  Mf*dieal  Jotirnftl,  Jonuarj'  SD,  1886. 
Vol,  IV.— G5 
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6.  Acddeidai  or  Acquired. 

13.  Toxic.  15.  Emotional. 

14.  Traiiinatic.  16.  From  mixed  causes. 

Dr.  Shuttleworth  confirms  by  this  classification  what  has  been  said  as  to 
cases  belonging  in  more  than  one  subdivision  of  the  classification.  It  will 
be  observed  tliat  he  makes  a  broad  general  division  into  congenital  and 
non-congenital.  He  remarks,  in  the  course  of  the  lecture  in  which  this 
classification  is  proposed,  that  the  subdivision  "  developmental,"  which  he 
places  under  the  head  "  non-congenital,"  might  w^ith  some  propriety  be 
retained  in  the  congenital  group. 

While  the  idiocy  in  these  cases  may  not  be  developed  until  childhood 
is  somewhat  advanced, — the  first  or  second  dentition,  for  example, — ^tliere 
can  be  no  doubt  tliat  in  many  of  them  the  cause  of  the  mental  catastrophe 
is  innate. 

Dr.  Langdon  Down  ^  has,  owing  to  a  resemblance,  observed  by  him- 
self and  others,  of  certain  idiots  to  the  varioas  itices  of  men,  proposed  a 
grouping  upon  an  ethnological  basis  into  Caucasian,  Ethiopian,  Malay, 
and  Mongolian  types. 

Dr.  Ireland,  the  most  recent  English  author  on  the  subject,  proposes, 
in  his  work,*  the  following  classification,  >vhich  has  been  adopted  in  this 
article :  I.  Genetous ;  II.  Microcephalic  ;  III.  Eclamptic ;  IV.  Epileptic ; 
V.  Hydrocephalic ;  VI.  Paralytic ;  VII.  Cretinism ;  VIII.  Traumatic ; 
IX.  Inflammatory ;  X.  Idiocy  by  deprivation. 

Genetous  Idiocy. — As  the  majority  of  cases  of  idiocy  are  congenital, 
the  use  of  this  term  by  Dr.  Ireland  is  perhaps  unfortunate ;  but  he  dis- 
tinctly excludes  from  this  class  those  cases,  though  congenital,  whose  pa- 
thology is  apparent,  as  microcephalic,  hydixxjephalic,  etc.,  and  includes  all 
those  of  pre-natal  origin  whose  cause  is  not  well  made  out.  These  are  the 
cases  in  which  the  force  of  heredity  is  most  marked,  and  among  them  are 
included  those  occasional  instances  of  idiocy  which  seem  to  mark  a  com- 
mencing diminution  of  vital  force  in  the  parents,  the  idiot  being  the 
youngest  of  a  large  family,  or  the  child  of  parents  of  whom  one  or  both 
are  of  advanced  years. 

Plithisis,  scrofula,  and  rachitis  are  found  in  these  children,  and  many 
of  them  eventually  snccnmb  to  these  diseases.  The  general  bodily  condi- 
tion is  usually  below  par,  the  skin  is  cold,  the  circulation  feeble,  and  sensi- 
bility impaired.  These  patients  seem  to  have  received,  w^th  the  heritage 
of  a  defective  brain,  a  feeble,  dwarfed,  and  crippled  body.  The  fingers 
and  toes  are  shoit  and  w^ad-shaped,  the  feet  or  hands  may  be  deformed,  and 


*  Observations  on  an  Ethnic  Classifiotition  of  Idiots,  Reports  of  London  Hospital, 
186«,  vol.  iii. 

2  Idiocy  und  Imbecility,  by  William  W.  Ireland,  M.D.  Edin.,  Medical  Superintendent 
of  the  Scottish  National  Institution  for  the  Education  of  Imbecile  Children. 
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vision  or  hearing  defective.  Not  infrequently  there  is  some  defect  in  the 
ocular  apparatus :  the  cyelasiieB  may  be  alisent  or  iuvertaJ,  i»r  tht*  lids 
may  be  everted,  and  eoloboma  iridis  is  oocasionally  presc^nt,  NyetaiJiiniis 
and  strahlsnius  are  not  unrrjnjnion.  The  cai^s  are  occiasiuoally  niiH&ihapeu 
and  shrivelled.  The  teetli  appear  hite,  aredefet^tive,  and  den 'ay  early.  The 
Hps  ai*e  thickened  and  often  fissured,  and  the  saliva  dri bides  away.  Owing 
to  the  iraix^rfeet  muscular  control  o%*er  the  lips  ami  ttnii^ut^  there  is  often 
defective  and  stammering;  s|>eech  in  those  eases  in  which  the  sjK-i'eh- faculty 
IS  not  wholly  wanting.    ITare-lip  and  cleft  [jalate  are  occasionally  observed* 

In  many  of  these  cases,  as  in  some  other  forms  of  idiocy,  a  high  and 
narrow  arch  of  the  palate  is  prest^ut.  The  arch  is  usually  nan'ower  behind 
than  in  front,  and  in  some  instances  thei*e  is  a  narrow  fnrrow  running 
ftlong  the  middle  of  the  arch.  Dp,  Ireland  says  of  the  high  narrow  arch, 
"It  mio'ht  be  com [>a red  to  the  inside  of  a  saddle  viewed  from  Ik'Iow,  the 
p>mmel  l^'ing  turned  backward,  fur  the  aix'h  is  sharper  beliind  than  in 
front/' 

In  live  hunditHl  and  stH'enteen  cases  examined  l>y  Dr.  Howe,  twenty- 
one  wei'e  blind,  twelve  were  deaf,  tAVeiity-thr*'e  hail  some  defect  altont  the 
mouth  or  nose,  fifty-four  had  deformed  hands  or  feet,  and  in  ninety-six 
I>aralysis  of  one  or  more  nuisdes  was  observwl. 

It  is  among  idiots  of  this  class  that  the  Mongolian  antl  other  ethnic 
forms  are  foimd.  Of  these  the  Mongolian  ty|X!  seems  to  l>e  the  most  com- 
mon. The  folli>vving  is  Dr.  Down's  description  of  the  Mongolian  Jtljut : 
**  The  hair  not  black  as  in  the  retd  Mongid,  but  of  a  brownisli  color, 
straight,  and  semity  ;  the  face  flat  and  broad,  and  destitute  of  prominence ; 
the  cheeks  rounded  and  extended  laterally ;  the  eyes  oblifjoely  plaet^l,  and 
the  internal  mnthi  more  than  normally  distant  from  one  anutlier  (the  ej)!- 
eantiiic  lohl  often  abnormally  large);  the  palpebnd  fissure  very  narrtiw^ ; 
the  forehead  wrinkh^d  transversely,  iroin  the  constant  assistance  which  the 
levatorcs  palpebmrnm  derive  frtmi  the  ixx-ipito-frunialis  niusi'le  in  the  open- 
ing of  the  evi' ;  the  li|)s  large  and  thick,  with  transverse  fissures;  the 
tongue  long,  thick,  and  much  roughened  ;  the  nose  small ;  the  skin  has 
a  slightly  dirty,  yelhAvish  tinge^  and  is  deficient  in  elasticity,  giving  the 
appearance  of  l>eing  too  large  tVir  the  Ixjdy. 

** This  type  oecum  in  more  than  ten  i»er  cent,  of  cases:  they  are  always 
congenital  idiots ;  they  have  eonsidenible  jjower  of  imitation ;  they  ai*e 
humorous;  they  are  usually  able  to  speak;  the  co-ordinating  faculty  is 
abnurmal ;  the  circulation  is  H:*t4jle ;  thr  impnjvemcut  whidi  training  clfctrts 
is  greatly  in  excess  of  what  won  hi  W  predicated  if  one  did  not  know  the 
ohanfcc*teristie8  of  *his  tyiM- ;  the  ltte-cx|HH'tan<y  is,  however,  far  Ix-low  the 
average,  and  the  tendemy  js  to  tnlKvivukisis/* 

Among  genetons  idiots  are  R)me  of  the  most  favonible  cases,  so  fiir  as 
tl*aining  is  ctjneerntHi,  and,  cm  I  lie  other  hand,  some  of  the  most  hopeless. 

MiCROCEXUiAiJc  IiHO(  V. — The  impressiun  prevails  to  a  great  extent 
that  idiots  ha^'C;  m  a  rule,  small  ht^ds,  but  observation  shows  tliat  this  is 
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not  the  case,  the  mierocephales  forming  but  a  small  proportion  of 
whole  number  of  idiots  and  imlxxulas.  The  skull  in  idiocy  ghow6  fn^ 
qiiently  lack  of  symmetiy,  but,  excluding  the  two  varieties  microoephales 
and  hydrocephales,  it  will  \ye  found  that  the  skull  of  the  idiot  has  up*jn  an 
average  nearly  as  great  a  eircumference  as  that  of  the  normal  eliild  of  the 
same  age  or  general  physical  development. 

Spnrzheim,  Gall,  Comhej  and  othei^  attempted  to  demonstrate  in  a  meas- 
ure the  truth  of  their  phi^eoologii-^al  doctrines  through  oliservations  made 
among  idiots  in  whom  certain  mental  faeulties — as,  for  example,  meraory 
— were  prominent;*  but  their  views  have  no  influence  U[x>n  the  present 
opinions  as  to  the  causes  and  pathology  of  idiwy.  A  perfectly-fonned 
erauluni  often  contains  a  brain  almost  wholly  incapable  of  mental  function* 

Iixdaud  considers  that  a  crauium  below  seventeen  inches  in  circum- 
ference is  inaimpatible  with  active  meutal  powei's,  and  as  a  matter  of 
convenience  he  fixes  this  as  a  standard  of  mieroeephaly. 

In  the  majority  of  instances  the  skull  of  ihe  mien^cephale  is  oxyce- 
phalic. Few  eases  reach  ordinary  stature,  and  not  infrerpieutly  a  dwarfitl 
bixly  IS  associateil  with  micrt>c*ephaly.  Oetjusionally  these  unfortunates  are 
exhibited  as  relics  of  a  lost  raee,  as,  for  example,  the  scMalled  Attec  chil- 
dren who  are  fignriHl  and  described  in  Dalton's  Physiolc>gy,  They  wem 
a  boy  and  a  girl  aged  resjiectively  al>out  seven  and  live  years.  The  lx>y 
weigheil  twenty  pounds,  and  was  two  feet  nine  and  three-fourths  inelies 
high.  Tlie  a ntero- posterior  diameter  of  his  head  was  four  and  one-half 
inches,  the  transverse  less  than  four.  The  girl  was  two  feet  five  and  one- 
half  inches  high,  and  %veighcd  seventeen  pounds.  The  antero- posterior 
diameter  of  her  head  was  four  and  one-thii\l  incLes,  the  tranavei'se  only 
three  and  tJireivfoiU'ths  inches. 

MicnK'ephales  aw  active  observers  of  what  goes  on  about  them,  ure 
frequently  restless  and  active,  sometimes  irritable  and  pugnaciuus.  They 
are  not  n>tentive  of  impressions,  and  are  therefore  not  capable  of  mom 
than  the  simpk^st  training  and  instruction. 

The  brain  of  the  mierocephale,  aocoiding  to  Gratiolet,  has  "stopped 
growing  too  soon,^^  and,  while  there  is  some  question  as  to  the  cause  of 
microcephaly,  it  seems  very  evident  that  the  real  c<jndition  is  one  of  arrested 
development  (pre-natal)  of  the  cercbml  hemispheres.  Virchow,  and  others 
following  his  dictum,  have  advant*ed  the  thcor\"  that  microcephaly  is  due  to 
premature  synostosis  of  the  cranial  bones ;  but,  while  this  cx>nditjon  has 
been  found  in  certain  cases  (Bai larger  reports  several  instances,  thit*e  in 
one  family,  in  which  the  fontanels  were  closed  at  birth),  it  cannot  be  re- 
garded as  tlie  cause. 

Post-mortem  examinations  show  that  the  smallnesss  of  the  brain  is  at 
the  expense  of  the  cerebrum,  the  cerebellum  being  much  larger  in  projKir- 


tlom  on  the  IN^mnged  Manifestfttioiis  of  the  Mind,  p.  119  et  ssq. 
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usually  diminished  in  size,  sometimesi  \mng  quite  riidimetitiiry,  leaving  tlie 
deeper  fohljs  and  striietiires  t»t'  the  bniiti  tmerivered. 

Eclamptic  Idiocy. — ^This  form  of  Idiocy  is  one  that  ocears  during  the 
devehfpment  of  the  child  after  biilh,  and  h  due  to  (lie  e<invukive  stnzures 
of  that  perimb  Epik*ptic  eonvnlsions  are  not  iufliideil  in  (he  eaust^  of  thii^ 
form  of  idioey,  as  they  relate  to  another  variety. 

In  regajxling  tn^lampsia  as  a  muse  of  idicKy  it  is  well  to  bair  in  mind 
that  it  may  Ik*  in  niome  instances  merely  concomitant,  the  result,  rather  than 
the  eiui»e,  of  a  brain-defect  wliicli,  jmssing  beyond  the  convulsive  sti^e, 
results  \i\  idicx-y. 

In  projKirtion  to  the  large  numl>er  of  infants  and  young  eliildren  who 
sniler  fr*»m  oinvnlsions,  few,  fortunately,  become  idiotic  or  irnlx'cile. 

Teething  forms  the  most  prominent  cause  of  infantile  c^^nvulsions.  In- 
test i nal  dist^sc^s — const i [lat ion ,  ex bausti ve  d iarrbc ea,  i ntest iual  worms —  and 
anaemia  are  also  ennmemtetl  among  the  exciting  causes. 

An  unstable  nervous  organization  seems  to  be  the  heritage  of  some 
families,  the  majority  of  the  ehildren  at  some  period  of  early  life  Ijeing 
subjects  of  eclampsia^ 

At  the  Earlswood  Asylum,  England,  fourteen  jkt  cent,  of  the  atses 
were  ascTit>ed  to  convnlsions  due  to  teething.  Convulsions  are  sometimes 
folhnvt^l  by  hemiplegia,  and  a  form  known  as  jwimlytie  idiocy  may  result, 
as  will  be  shown  farther  on  in  this  article. 

I'^^hmiptie  idiots  are  not  hopeful  teases  in  the  way  of  instruction,  and 
in  those  instances  in  which  the  ei'lam|>sia  is  but  an  early  symptom  of  ad- 
vancing lunin-change  of  a  degenerative  type  they  pass  into  the  lo\vest  order 
of  mental  deficiency. 

Epileptic  Idioc^'. — The  natural  tendency  of  epilepsy  is  towards 
mental  deterioration,  and,  as  Ei-lieverria  has  said/  **  the  earlier  the  age  at 
which  epile|>sy  springs  up,  the  dee|>er  it  undermines  the  organic  and  moral 
oonstitutiou,  and  the  nif>re  disa.striMis  are  its  results.*^ 

In  et'himptic  idiiK-y  the  convulsions  start,  or  are  the  first  elements  in,  a 
series  of  changes  w^hieh  result  in  a  cessation  of  mental  development,  ainl 
not  iufrequcutly  in  a  retrognule  movement.  The  convulsions  eaise,  and 
are  not  further  eom|jlications  of  the  case.  In  epileptic  idiijcy  the  auise  be- 
comes also  a  com[)lication,  and,  as  time  progresses,  an  aggravation,  of  the 
mental  deficiency. 

Bearing  in  mind  EsfpiiroFs  very  graphic  distinction  between  idim\v  and 
dementia, — the  {lenient  **  was  a  rich  man  who  bius  lH?crmie  poor;  the  idiot, 
on  the  wntrary,  has  always  been  in  a  state  of  want  and  misery,** — it  is  easy, 
from  the  history  of  the  tu*^e,  to  distinguish  between  those  eases  of  profound 
dementia  which  result  tRViisioually  from  epilepsy,  and  deficient  mental 
development  which  it  also  causes. 

*  AmericRii  Journal  of  Insanity,  July,  1878. 
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Ireland  is  inclined  to  fix  the  age  of  seven  as  the  period  before  which 
if  iiiental  impairment  Results  he  would  call  the  ease  one  of  idiocy.  It  is 
apparent  that  it  i.^  impjaslblp  to  draw  any  hard-and-fast  line  which  shall 
sepimte  mental  impairment  fmm  hindered  mental  development.  I  am 
ineliiKxl  to  place  the  age-limit  considenibly  in  advance  of  this  line.  An 
epileptic  idiot  is  one  whose  mental  devekipment  was  ari'este*!  or  prnventitl 
by  tbe  occurrence  of  epilepsy  in  infancy  or  childhood.  Fmm  this  clafisiH- 
cation  wonid  he  exeliuled  all  those  eases  in  whieli  epih-jiny  is  develo[Kxl 
subseqneiuly  to  observed  mental  defect.  In  tliesc  eases  the  epilepsy  is  a 
eomplit^tion,  and  may  Ik*  expected  to  increase  the  mental  defect, 

Ptlii  mat  anil  grand  ma!  are  botti  observed.     Tlie  former,  as  is  the 
in  epileptic  insanity,  is  as  harmful  as  the  positive  convulsions  in  producing ^ 
idicK^y,  if  it  is  not,  as  ass<?rtetl  by  some,  moix»  active.     The  earlier  the  e]u- 
lepsy  li^ins,  the  more  profound  and  hopeless  the  idiocy.     If,  as  stilted  by 
Reynold??,  licrixlitary  ei>ilei>sy  begins  earlier  than  non-hereditary,  it  would 
\iv  natunil  to  expect  among  epileptie  idiots  a  family  history  of  epib'iisy  or! 
other  neurosis. 

Teething  apjix^ars  in  statistif-al  tables  as  an  active  eanse  of  infantile  epi- 
lej)8y.  West'  tmt  nf  Forty-one  cases  rcfORls  twenty  in  which  epileiiey  l>egan 
at  teething.  Ttn^'thing  can  hartlly  Vw  eousidered,  however,  the  sole  cause, 
but  nither  is  to  be  looke<l  upon  in  sncli  «^scs  as  the  spark  which  explodes 
the  mine  of  an  unstable  nervous  organization. 

Epileptic  idiots  are  irritable,  often  intractable,  and  hence  not  easily  man* 
aged  or  trained.     They  are  apt  to  iTtrogradc  rather  than  improve  in  mental d 
capacity,  and  in  many  cases  when  the  epilepsy  ap|iears  during  early  child- 
hood, after  thei-e  has  l>ef*n  some  mental  devehjpmcnt,  the  intelligence  already 
acquiretl  is  in  large  part  or  wholly  lost.  i 

Owing  to  the  impromising  nature  of  these  cases,  they  aix*,  as  a  rule,  ex- 
cluded from  public  institutions  for  the  training  of  idiots  and  feeble-minded. 
The  prognosis  is  by  many  anthorities  considei'ed  almost  universally  un- 
fa voraldc,  and,  if  the  nic^li<^l  attendant  can  maintain  the  patient  in  a  fair 
degi'ee  of  bodily  healtti,  control  the  frequency  of  the  convulsions,  and  pre- 
vent  further  rapid  mental  deterioration,  he  will  accomplish  all  that  can  be 
hoped  for. 

There  are  some  wlio  dissent  from  this  somewliat  sweeping  assertion, — 
among  others  the  late  Dr,  W*  A.  F.  Browne,  a  distinguished  Scotch  alienist,' 
and  a  no  less  distinguished  authority,  I>r»  Kerlin,  of  the  Pennsylv^ani 
Institution  for  Feeble-Minded  Children  at  Elwyn,  The  latter  has  ?een  in 
his  own  practice  several  cases  in  which  with  an  ameliorati<m  or  cessation  of 
the  convulsions  there  has  been  an  improvement  in  the  mental  status. 

I  liave  elsewhere  I'epoHed  tlie  case  of  a  child  of  six  and  a  half  years 
in  whom  epilepsy  was  devcloj>ed  at  the  age  of  five.     When  seen,  she  had 


^  LcetLitfts  on  the  Disease?ii  i*f  Infiinev* 

*  Epileptics:  thuir  Mentul  Condition,  Journal  of  Mental  Soicnce,  vol.  xi.  p.  X'iS. 
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yr^tteni  her  name,  and  lm*l  !r*st  U)  some  extent  her  power  of  «;p<:^cch*     Her 

I  gait  \va8  ft-eble  antl  uncertain,  gi^asp  awkwanl,  and  muscular  mt»vcments  in 
general  inajortlinate.  8he  was  untidy  in  her  habits,  and  her  expression 
ira8  listless  and  stupid.  She  had  been  ^ituratetl  with  tfie  bn  mi  ides,  which 
were  di^^f^jntinurd,  and  iron,  cml'liver  oil,  and  out-of-door  air  and  exercise 
»nbstitute<L  At  the  end  of  nearly  a  year  slic  rcnKinbert>tl  the  nanus  of  her 
physician  and  friends,  spoke  plainly  and  moit;  fluently,  and  had  better  con- 
trol over  her  muscles.  Attheaj^c  of  nine  she  remained  cpilcpti(%  hut  the 
etmvnlsions  were  h\ss  free  pi  en  t,  and  there  liad  beivn  sliglit  pn*gn'?^.s  in  mental 
development.  Her  parents  were  of  opinion — and  their  jndgmejit  apjjeared 
eorrtH't  to  me — that  she  had  not  n^gained  tiie  intelleotual  c^aiiacity  present 
at  the  age  of  five,  when  the  fits  comnicnctMl.  There  had  been,  however,  no 
Wiitematic  mental  training. 

A  case  now  nnder  my  nire  exliibit8  the  dt^teriorating  influen(^\s  of  epi- 

^B  lepsy  np<m  Ixilh  the  mental  and  the  physieal  expression.    The  patient,  a  man 

^f  Rged  thirty-eiglitj  lias  been  an  epileptic  s$inee  the  age  of  three.     As  a  child 

he  was  regarded  as  feelile-mindc*!,  but  went  to  school,  and  could  read  and 

had  an  elementary  knowhxlge  of  arithmetic.     As  the  convulsions  continued, 

he  l^'canic  more  dull,  was  irritable  and  at  times  violent  towards  his  teiichers 

antl  friends,  and  at  the  age  of  tw^enty-five  was  for  a  while  in  an  institution 

^Lftir   the  irjsane.     He  was  again  taken  home,  where  he  remained,  sirdiing 

^^gradually  into  fatuity,  until  the  age  of  tldrty-five,  when  it  again  Ix^mme 

iieoessary  to  place  him  under  chaise.     When  admitted  to  the  hospital  there 

^^was  mnrkeil  loss  of  mental  jtower     He  tvjold  not  i-ead,  and  was  able  to 

^"  e«jinpivheud  only  the  most  simple  things.     His  language  and  manner  were 

childish.     He  had  hallucinations,  esixxially  af1:er  convulsive  seizures,  and 

^bnras  and  is  at  times  violent  under  their  influen(^\     He  lx»lieve.s  that  he  is 

^^^naultiHil  in  his  fits  and  that  he  is  calhxl  o[>probriotis  names.     He  is  very 

^Heahy,  his  face  has  lost  much  of  its  human  expn^ssion,  ami  wlien  excited 

he  appears  almost  bestial,  with  his  protruding  jaws  and  thick  lips. 
^H       His  cranium  is  well  shapal  and  fairly  symmetrical.     It  has  a  cirmnu- 
^Bference  of  twentv-three  int^hes,  willi  an  antero-iMjsterior  diameter  of  seven 
and  five-eighths  inches  and  a  transverse  diameter  of  five  and  six-eighths 
inches. 

The  medical  treatment  of  epileptic  idiots  is  the  treatment  of  epilepsy 
in  general,  plus  the  endeavors  to  train  and  develop  the  mental  faculties.  If 
there  is  any  one  thing  upon  %vhich  stress  should  be  laid,  it  is  attention  In 
diet  and  nutrition.  A  word  of  caution  may  not  be  out  of  place  against  t«Mi 
great  and  routine  irliance  upon  the  bromides.  Among  the  insane  I  have 
seen  serious  and  sometimes  lasting  harm  i*esult  from  prolonged  use  of  the 
bromide  salts. 

Hydrocephalic  Idiocy. — The  majority  of  cases  of  congenital  hydro- 
cephalus die  early.  In  those  who  survive,  mental  development  is  very 
fre<piently  hinderetl,  in  s<ime  cases  almost  wholly  preventfxl.  In  a  few 
instances  the  hydnx5ephalic  condition  docs  not  increase,  the  brain   jmsses 
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through  the  normal  stages  of  growth  and  developraent,  aod  but  Tttilr 
raental  impairment — in  some  none — is  obsen^ed  in  after-life. 

Ilydrrx-ephalys  n^ulting  in  iditx-y  may  he  either  ecjngtaiitftl  or  llot[UIftd 
The  acquired  form  is  most  frequently  observed  from  the  third  Uj  the  Umtb 
year.     Aeconlino;  to  Steiner,*  the  majority  of  ca»e»  oeenr  lH»fiH.     '  rth 

year.     In  acute  hydrorephaliis  the  termination  is  bo  coranionly  it  id 

can  l>e  but  an  infrecjuent  cause  of  idiocy.  Some  few  cases  {insd  iJito  i 
chronie  form.  As  a  rule,  they  art*  feeble,  serofnlous,  raehitic,  or  t«Vif*rrntkif, 
and  die  early,  Chmuie,  shiw-developiug  hydnx'ephalus  is  the  form  m»>i 
eoramonly  productive  of  idiocy.  The  family  histor)'  of  theso  caw*  will 
usually  show  the  presence  in  direct  or  remote  progenitors  of  tubrretiiif, 
scrofulous,  or  syphilitic  diseases. 

The  diagncisis  of  hydrocephalus  is  cinlinarily  easy,  but  it  may  bfCWi* 
founded  with  hypertrophy  of  tlie  brain,  and  its  presence  is  mH  fdways  pro* 
d  net  i  V e  of  a  n  c  nl  argcd  era  n  i  u  m .  G  r-ies  i  n  ge r  ^  poi  n  t s  ou  t  t h at  hy d  n  lei*] ibftltw 
may  he  present  in  a  crauium  considerably  Ix'low  the  normal  sirjts  Inlaod 
calls  attention  tc»  the  same  feet. 

In  hypertrophy  f)f  the  brain  thei'e  is  eolargeraent  of  the  ^knll^  hut  \h- 
enlargement  is  most  prominent  on  each  side,  alxive  the  sup-iviliarj'  n^iim, 
while  in  hydr(»eephalu3  the  incr^Lse  is  most  prominent  at  the  trmph<!<k,  nod 
there  is  commonly  a  greater  distance  between  the  eyes.  In  nist's  r*f  liyctr'> 
cephalus  without  cranial  enlargement,  the  expectation  would  In*  that  tU* 
brain,  being  wliolly  subjected  to  the  pressure,  would  i?ufler  grieau-f  di^ 
turlmnce  of  function  than  in  cases  where  the  bones  of  tlie  sktdl  yit*I(W* 
Deafness  is  not  infiTqiiently  associated  with  hydi*oeephalus,  and  in  j^utop 
instancies  blindness. 

Hydrocephalic  idiots  are  gentle  and  trusting  in  their  maunens  and  ai» 
of  the  more  fav(»rab]e  cliLss  as  i\^gartls  the  results  to  l>e  hKiktHl  for  fitJH 
training  and  etlucation.  The  ami  plications  to  be  eacpectcd  an*  the  uDWt  of 
general  tubercular  disease,  epileptic  convulstone^  which  ttsually  <nx*rtlu«f 
the  etfeets  of  training,  and  scrofula. 

Paralytic  lDif>o.— Infantile  paralysis,  whether  of  congMtital  iwigb 
or  ap]>earing  in  ehildhooil^  is  in  a  certain  proportion  of  cases  fullownllif 
idiocy  or  imbecility. 

Osier  ^  -'^ys>  "  A  lesion  so  serious  and  extensive  as  that  wlurh  is  an^ma* 
ated  with  infantile  hemiplegia  may  seriously  interfere  with  eervl)nil  lievelop- 
ment,  and  among  the  most  common  sequences  we  find  varioud  aoomalii 
of  intelligence.'* 

Dr.  Oster*s  book  is  based  upou  one  Jiiindred  and  fifty-one  iiw«*,  IvfClT* 
three  being  fmm  the  Pennsylvania  Institution  for  Feeble-iliiHh'd  Cliildr!fi 
at  Elwyn.     Of  the  remaining  ca-^s,  mental  defects  were     '  I  ta  but 

twelve,  bat  the  author  calls  attention  to  the  fact  timt  the  ni:*  \vf*rr  am 
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early,  before  mental  development  would  be  retarded.  The  greater  uumljer 
showed  jmralytic  symptoms  before  the  fourth  year  of  life. 

Tlie  iulluenee  of  abiii>rniiil  labors,  instrumental  dt-Iivery,  ete,,  in  the 
produetion  of  idiocy  has  already  bec^n  referred  to,  and  Osier  makes  mention 
of  these*  as  causjitive  in  infantile  (X^rebral  palsies.  The  disi*ases  of  ehildhooil 
ai*e  sometimes  folio weil  by  jwiralysis  of  eerebrul  origin,  as  mea.sles,  scarlet 
fever,  espei-iatly  cases  with  renal  lesions,  diphtheria,  and  whooping-cough. 

The  pathology  of  these  east^  is  yet  to  be  worked  out.  Osier  in  his 
book  |jMjiuts  out  tlie  eonditious  which  have  been  obsorvcd,  but  rails  atten- 
tion to  the  lack  of  observations  in  C3is<^8  which  have  proved  fatal  s^jon 
after  the  onset  of  the  paralysis.  In  some  iiistant^^s  the  paralysis  is  con* 
genital,  and  dne  to  fanlty  development  of  the  motor  zone^  or  conducting 
tracts  or  to  diseases  or  injuries  during  intra-uterine  life.  Cerebral  hemor- 
rhage occurs  in  children,  as  also  embolism  or  thrombosis  of  the  cerebral 
vessels.  In  the  sixteen  casi^  reportetl  by  Osier  in  which  these  conditions 
were  found,  but  one,  exchidi ng  three  congenital  canes,  was  nndcr  three 
years  of  age,  while  ten  were  over  six.  Atrophy  and  cerebral  sclerosis  have 
been  found  in  seveml  instances.  Wilmartli  at  the  Pennsylvania  lustitution 
for  Feeble-Mi nded  Children  has  collected  a  remarkable  and  iut<.'resting 
series  of  brains  showing  sclerosis.  Porcncephalus  has  been  found  in  a  few 
autopt^ie^i  of  paralytic  idiots. 

Cases  of  paralytic  idiocy  usually  improve  mentally  under  t mining, 
unless  tlic  fatuity  is  profound.  The  paralysis  will  rec|uire  giT^at  patience  in 
its  treatment,  without  much  hope  of  favorable  results.  The  leg  usually  re- 
gains much  of  its  lost  power,  but  tlie  arm  remains  weak^  ami  contractions, 
choreiform  movements,  and  convulsions  are  among  the  Ht^qnche,  The  use 
of  supporting  apparatus  is  not  infrequently  rcndered  im[M)»sible  or  futile 
througli  lack  of  intelligent  co-oju'i-atiou  on  the  pad  of  the  jjatit^nt, 

CllETlMSM,  the  seventh  in  oixlcr  in  this  elassitieatiun,  has  already  been 
exhaustively  treated  by  Dr.  Judson  S.  Bury.' 

Traumatic  Idicx^y. — Idiots  whose  condition  is  due  to  traumatism  may 
be  included  in  some  of  tiie  varieties  already  mentioned, — e^^/.,  echimptic  or 
paralytic, — or  in  the  class  immediately  following  in  Iivlaiurs  classification, 
— infUirnmatory.  Tiiere  are  some  ciiscs  in  which  the  mental  state  appears 
to  be  wholly  due  to  traumatism,  which  may  occur  during  intm-uterine 
life,  during  deliver)^  as  in  the  ]miTiIytie  teases  referreil  to  above,  or  during 
childhood ;  but,  unites  the  history  of  the  ease  is  very  clear,  it  will  ollen 
be  extremely  diftieult  distinctly  to  separate  tmumatie  cases  fn.im  others. 

Savage  (op,  rtL)  is  of  the  opinion  that  in  purely  traumatic  cnses  it  is 
the  sudden  injury  that  producses  harmful  results,  and  that  injuries  oceun'ing 
in  the  fii^st  thrw  or  four  years  of  childhood  are  more  commonly  foHowed 
by  arre.sted  brain-development  than  those  occurring  during  intra-uterine 
life  or  ijarturition. 

*  Anitf  vol.  11,  p,  279. 
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There  are  no  distinctive  featiire«,  outeide  the  history  of  the  esse,  U^ 
diHtinjruisli  a  fUHo  of  tratimatie  idioey  from  certain  olher;*.  Tlie  derive  of 
iiieutal  dt'fif'ieney  h  lialile  to  lye  uf  tlie  tiatuit*  of  imlx'tMlity  ratU^T  than  ^*f 
the  profounder  state  of  idiocy,  unless  the  traimiatiBm  sets  up  seriuiis  iiiftaro- 
mator}'^  or  dt^tnu-tlve  brain-t'hancres,  in  whieh  case,  life  being  S|ianHl,  \hf 
degi'ce  of  mental  impairment  may  Iw  pmfound.  Some  of  tlie  t!aj«e»  ftsscribil 
by  parents  to  accidental  injury  may  pmve  upon  inquin'  to  bo  cofigenitAl* 
the  very  injury  to  whit'li  tlie  idiocy  is  aserilied  being  due  to  the  cltild'it 
defective  ability  to  walk  or  otherwise  care  for  itself 

Inflammatory  Idiocy. — Instances  of  imiiatred  or  arn^Unl  mental 
develcipmeut  fulluwing  iiitlaniniatory  distnrlianees  of  the  brain  are  met  iritl» 
among  idiots  and  inilKH^ilcn,  and  pn>{x*rJy  Ijelonj^  under  thi>*  diviHiou.  Ct^* 
tain  ras(\s  am<Jiig  congenital  i<li(»ts  are  doubtless  due  to  inflamrtrntloii  of  the 
brain  or  its  membmn^  before  birtli,  but  nothing  in  the  i^mdition  of  (li* 
jiiitient  will  permit  ns  to  diagnose  tlie  catiF^^  during  life.  In^V 
may  extend  to  the  brain  from  aural  or  nasal  discasi%  and,  whil'  - 
ai^e  usually  fatal,  idiocy  may  follow  in  some  instances  in  the  few  wh<i  wtf^ 
vive.  Under  this  bead  belong  those  cases  of  hyj>eilrnphy  <»f  the  brain  Hiib 
mental  enfivblement  wliielj  are  *jeeasiomdly  obscrvtHl.  The  diugntie?lic  dif* 
ferences  iM^twcen  these  cases  and  hydrocephalus  have  been  referre*!  to  uiirlrf 
Ilydrorciilialie  Idi^ny.  The  by|K'rtrf»phy  Is  largely  due  to  eoanecii\T*ii3trtie 
rluuiges,  and  tlie  mental  detcrioratiou  to  distnrliance  of  braiu-function  fnrni 
prcissure.  Such  eases  are  usually  progressive,  ai-e  ho|>eIc^^8»  and  ihr  chil- 
dren genertdly  die  young,  from  paralysis  or  convulsions*  In  »ome  eiwpst  thf 
brain  prist  mortem  has  hwu  found  to  be  very  heavy.  In  one  case  n^prtifd 
l>y  Spitzka  the  l)rain  weighed  sixty-eight  ounces, 

Tdio(7Y  by  Deprivation, — ^This  is  the  condition  which  n-snlt*  whmi 
child,  eitlier  eongenltally  or  in  early  life  befon^  the  mental  faenl  ,iiw 

velui>ed,  is  deprivwl  of  siglit  and  hearing,  and  is  thus  in  a  i^usi  "ff 

frrmi  the  world.  The  well-known  case  of  Kaspar  Haasor^  who,  tlioii|li 
possc^ssed  of  his  senses,  ^vas  for  some  mysterious  reason  dcprivcti  of  iba 
j>ower  of  exercising  them,  lielimgs  to  this  order. 

While  these  |x*r8ons  dither  from  true  idiots,  the  diflTerenw,  antil  nuani 
were  devised  for  Kliu-ating  them,  was  in  kind  and  not  in  degRw  The  idi*, 
bv  reason  of  bmin-4left>ct,  is  delieient  mentally  because  his  brain  in  ta  a 
gn^ter  or  less  dt*gree  incapable  of  receiving  and  recording  im |in»sii«iii» 
M'hile  these,  whose  brains  are  capable  of  receiving  and  storing  up  tmpreh 
sions,  ai-e  dcpnveil  of  two  of  tlie  most  ini|iortant  channels  tliniugh  wliit* 
the  impressions  must  come.  Thus,  in  early  times  df*af-mutes,  who  wrrp 
eonsideretl  ineaiiable  of  edut^tioDj  were  in  law  regarded  as  idiots^  ino^ttbtr 
of  holtlirig  prnperty,  execnting  contracts,  or  testifying  in  c^mrtu  (if  l«»^ 
Since  deaf-mutes  have  been  educated,  these  restrictions  liavc  been  removnl 
Dr.  Howe  has  shown,  in  the  famous  case  of  Laura  Bridgman,  what  n» 
be  done  in  such  easels,  denn)nstmting  that,  except  when  neglected  and  !»• 
ediie-itecl,  l\\ey  ate  wqI  \xw^  \S:\Qi\.%» 


IDIOri'  AND    IMBECILITY. 


1035 


Mental  Disturbances,  etc. — Tdiuts  occasionally  have  attacks  of  mental 
disturbauw,  which  may  bo  of  an  exritixl  or  Jepi^essed  cliaracter,  or  may  be 
aastjciatifl  witli  active  hallucinations  or  delusions.     Tlit-v  arc  alsfj  suliject 

PI  delirium  from  fever,  meningeal  inflammation,  etc.,  like  fjther  chililrcn. 
ai*»on,  of  Syracnse,  has  reported  a  r^se  of  oj>inm-lial>it  in  an  idiot  wlio  at 
ke  age  of  s(!ven  tiKjIc  ten  gmins  af  mtUd  opium  in  twenty-four  hours. 
Growth  and  Weight  in  Idiots. — After  a  careful  inquiry  and  extended 
^     examination.  Dr.  TarWIl,  of  Boston,  annount^ed  the  t)dh>w!ng  e«(nclut^ions, 
at  a  mwting  of  the  iletlieiil  Officem  of  Amerif-au   Institutions  for  Idiots,* 
First,  idiotic  an<l  ftTlihvuiiudcH^l  children  are  two  inches  shorter  and  nine 
l^btounds  lighter  thaJi  normal  cJiildren  of  their  age.     8eoi:jnd,  the  relative 
^Bra/(?  of  growtli  of  the  two  sexes  in  itiiots  eorresj^onds  very  nearly  to  that 
^Bbf  the  two  sexes  in  normal  children,  and  is  subject  to  the  same  variations 
at  the  age  of  puberty. 

Dr.  ShuttlewfKrth,  r*f  (he  R<iyal  Albert  Asylum,  Ijancastcr,   England, 
inouncBcs  aWnt  the  same  conrlusion:^,  in  a  paper  presented  to  the  same 
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Pathological  Anatomy. — The  patliology  of  t!io  variou^i  forms  of 
idicK^y  has  Ixt^n  briefly  referR'd  to  under  each  class,  where  it  s<^'med  neces- 
sary- It  remains  to  be  said  that  the  statement  of  Gricsinger  (op.  CiL)  may 
be  adopted,  that  **  there  is  scamely  any  portion  of  the  brain  which  has  not 
been  found  citlier  altogether  absent  or  quite  rndimentary  in  these  creatures." 
The  mieroseopieal  appcarana'S  of  the  idiot  brain  have  been  as  vari(\]  as  has 
lieen  the  gross  anatomy. 

Education  of  Idiots. — The  practical  questions  whieh  will  l>e  (lut  to 
ihysieians  by  anxious  parents  and  gnartlians  will  relate  to  the  probability 

possibility  of  improvement  in  the  ceases  brought  Uy  their  attention,  and 
to  the  best  means  of  bringing  this  about. 

Though  8t.  Vineetitde  Paul  gatliered  a  few  idiots  about  him  and  stmve 
to  improve  their  condition,  the  first  real  attempt  to  train  an  idiot  may  be 
said  t(i  date  from  the  experiments  of  Itard  in  1801  witli  a  being  whom  he 
considered  a  savage,  but  ^vlio  was  really  an  idiot*  While  Itanl  never 
continnetl  his  attempts  in  a  second  case,  his  jwimphlet,  **  De  I'fidueation 
d*im  Homme  sauvage,**  was  found  by  those  who  followed  him  to  be  full 

»of  suggt\stive  idcjis. 
At  tlie  present  time  dl  civilized  nations  [my  more  or  less  attention  to 
the  care  and  training  of  these  unfortunate  lx!ings.     After  the  earlier  and 
regular  attempts  at  tmning  and  education  of  idiots  made  in   France  at 
e  Bicetix'  and  La  Salpr'triOre,  the  first  systematic  cffoiis  in  this  direction 
ere  made  in  the  United  States ;  and  the  schools  of  this  eotmtry  have  since 
deservedly  Ix^n  models  for  imitation  by  otlicr  countries. 

Education  and  training  must,  in  the  nature  of  things,  |}ave  small  begin- 
nings wHth  some  idiots.     In  many,  habits  of  neatness  form  the  necessary 
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startiug-poiiit.    In  others,  the  use  of  the  hands,  feet,  eyes,  and  t 
Ik*  taujL^ht  hy  shnv  and  jwitif'iit  training. 

The  idiot  oi'ten  duis  not  know  liovv  to  eo-onlinate  hia  movemeDte.  Hii 
motions  are  awkward  and  rude.  As  far  as  possible  these  mit^t  be  corredel, 
as  the  very  groundwork  for  future  effort. 

The  leading  prineiplc  in  the  education  of  idiottj  demands  tliai  «ieli  cut 
be  studied  by  itself,  and  the  training  adapted  to  its  ])ectiliiir  mcnt«l  soil 
physiml  deficiencies*  The  genenil  In^alth  must  be  improvixl,  cofivitUioiy, 
a^  far  as  possible,  controlled,  and,  when  o]>emtive  interferenei*  or  orthopmlir 
ai>paratns  axn  be  called  to  the  aid  of  niallorme<l  or  |mralyzed  cxtmnitir*, 
the  relief  to  Iw  aH'i>rdcd  will  ix?  found  a  valuable  aid  in  «eciiring  fitrtbtf 
physical  imprnvcment.  Opemtiv^e  interfereuee  u]xin  these  t^jses  mu;?^!,  how- 
ever^ l>e  undertaken  Avith  caution.  The  deformed  and  paralyzeil  mifulw 
are  often  so  defective  in  innervation  and  nutritiou  that  reparative  pfocmef 
take  place  slowly  or  not  at  all.  It  will  thus  be  seen  that  ihe  work  of  ibf 
teaclicr  must  Ijc  directed  by  the  knowle<lge  and  judgment  of  tlif  phr- 
siciau. 

No  rule  can  be  RxkI  as  to  the  age  at  wliicli  training  can  be  oam  i 
Much,  when  these  cases  are  recognize],  can  be  done  by  jmliciutis  pi; 
home.     These  unfortunates  must  oflen  be  taught  with  gn.'at  ]mih  - 
normal  children  will  aet|uire  by  natuml  observation  and  imtlation  :  and  li 
this  is  iuipn-ssed   upon   parents  the  subsequent  work  of  the  k^cher  vill 
often  l>e  much  easier. 

Removal  from  home  to  institution  life,  even  for  children  of  the  wcaliliy, 
offers  the  Ix^st  pros|3eets  of  improvement.  Association  with  childi«i  of 
similar  defects  is  not  lianuful,  while,  on  the  contrary,  if  there  be  irtlwT 
children  in  the  family,  the  effect  of  constant  association  witli  an  idiol  miy 
be,  bad  fijr  them,  and,  unless  carefully  guarded,  the  weak  one  is  aptlolv 
im poised  upon  and  tyrannized  over  Ijv  the  others. 

As  a  result  of  education  and  training,  a  small  proportion  may  he  jwr* 
mauendy  imjirovcil,  so  as  to  take  care  of  themselves  and  earn  rheir  owd 
living.  Others^  in  larger  numl>ers,  will  be  able  to  supjwirt  themselvp* 
under  suitable  guaRlianship  ;  while  a  still  larger  proportion  will  wn-if 
advance  beyond  a  certain  jxjint,  will  always  remain  liable  lo  frtrogrnfc 
changes,  and  will  demand  ctintinuous  supervision. 

Anguste  Voisin/  Liebault,^  and  others  have  made  use  of  hypnotism  If 
8Uggt*stion  in  the  treatment  of  backward  and  imbecile  children,  i^peciilk 
cases  in  which  there  si^med  to  be  moral  jx^vcrsitm, — maurtttjt  mtfdM,  m 
Voisin  calls  them.  They  have  sueeeedKl  in  prtxlucing  a  change  to  ik 
habits  and  general  mental  state  of  several  of  those  caecs^  vthwh  has  ii  i 
few  instances  continued  for  tliree  or  four  ycATB,     The  patients  mrc  hTp* 

»  Revue  de  rHjpnotisme,  Koveinber,  1888,  and  Juni?,  1889;  BritSili  Mcdioa  JfMii 
September  21,  18S9. 

*  Emploi  do  la  Suggestioii  bypnotique  pour  r^ducation  dea  Enfasitaelds  j 
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notized,  and  while  in  the  hypnotic  state  their  bad  or  perverse  traits  are 
enumerated  and  the  "suggestion"  of  a  different  course  is  made.  Sev- 
eral seances  are  required  in  the  more  perverse  cases,  according  to  these 
authors,  while  in  some  the  "suggestion"  is  effective  if  made  but  two  or 
three  times. 

In  some  cases  of  moral  imlxxjility  life-detention  will  be  necessary,  and 
no  less  an  authority  than  Dr.  Kerlin  believes  that  the  ordinary  routine 
of  education  should  be  denied  them,  as  by  education  they  will  simply 
attain  greater  exi)ertnes8  in  crime.'  Such  cases  should  be  trained  to  useful 
employment,  and  thus  rendered  as  far  as  possible  self-supporting. 


1  Medical  News,  March  19,  1887. 
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Infantile  mental  disease  offers  some  of  the  most  important  prob- 
lems to  the  psediatrist  and  pedagogue.  The  often  unseen  or  too  tardily 
recognized  seeds  of  insanity  in  the  adult  are  frequently  sown  and  nurtured 
during  infancy  and  adolescence.  In  this  regard  the  subject  before  us  might 
well  merit  separate  volumes  for  discussion,  covering,  as  it  does,  a  large 
share  of  the  general  subject  of  the  etiology  of  insanity.  In  this  article  it 
is  not  the  intention  to  cover  so  wide  a  ground,  but  to  limit  ourselves 
strictly  to  those  forms  of  mental  disorder  which  are  peculiar  to  childhood. 
The  related  subjects  of  idiocy  and  imbecility  are  discussed  in  another  part 
of  this  volume,  and  hence  are  not  considered  in  their  important  relations 
to  the  inherited  forms  of  mental  degeneration  here. 

Thus  limited,  infantile  insanity  is  a  mre  disorder,  and.  as  the  material 
for  its  study  is  seldom  to  be  obtained  in  asylums  for  the  insane,  the  litera- 
ture of  the  subject  owes  more  to  the  general  medical  writer  than  to  the 
psychiatrist.  Of  1532  insane  individuals  statistically  studied  by  Hagen,* 
27  are  recorded  as  congenital ly  insane  and  32  as  having  acquired  the 
disease  during  childhood.  Inasmuch  as  of  500,000  inhabitants  of  the 
same  district  149,850  (29^^^^  per  cent.)  were  under  the  fifteenth  year,  he 
arrived  at  the  conclusion  that  one  in  70,684  children  annually  became 
insane,  excluding  those  born  so.  It  is  difficult  to  obtain  correct  figures 
showing  the  frequency  of  infantile  insanity,  for  the  reason  alx)ve  stated. 
Thus,  Moeller  in  1867  found  not  a  single  insane  infant  in  the  asylums 
of  Saxony;*  in  1871  he  found  seven  accumulated  in  the  mean  time,  to 
which  small  number  one  was  added  up  to  1875.  But  during  the  same 
pericKl  there  were  in  the  same  country,  outside  of  its  asylums,  122  cases 

*  See  also  Koster  and  Tigj^es,  Geschichte  und  Statistik  der  Westphalischen  Provinzial 
Anstalt,  Marsberg,  supplement  to  Zeitsolirift  fiir  Psychiatric,  vol.  xxiv.  p.  255,  and  J.  L. 
Koch,  Zwicfaltens  IrrenpflegeansUilt,  zur  Statistik  der  Geisteskrankheitcn  in  Wiirtemberg, 
Stuttgart,  1878.  The  above  and  Uagen's  contribution  are  summarized  by  F.  Moeller 
(Heppenheim),  Beitrag  zur  Lehre  von  dein  im  Kindesalter  entstehenden  Irrsein,  Statis- 
tische  Untersuchungen  iiber  Gkisteskrankheiten,  Erlangen,  1876.  The  statistics  of  Olden- 
dorff  ure  not  cited  here,  as  they  take  no  account  of  the  insane  outside  of  asyluois,  and  do 
not  discriminate  between  insanity  and  idiocy. 

*  Imbecility  and  idiocy  were  strictly  excluded  from  this  computation. 
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re^fstcri'cl  up  to  1867,  38  from  1867  to  1871,  ami  34  from  1871  to  1875: 
iu  all  104  erases  residiug  with  their  familieg,  aiul  but  8  in  a^syhims.  The 
reluctauoe  of  parents  to  mibmit  infants  and  eliildren  at  a  t^^nder  age  to 
asylum  treatment,  and  the  lesser  liability  of  insanity  in  a  child  to  lead  to 
open  iMinfliets  with  stx'ial  usages  and  eriiniiml  law,  explain  this  great  dis- 
erepaney  between  the  proportion  of  adult  and  infantile  asylum  residents 
ft^  txmtnisUxl  with  the  eorresjiondiug  non-asylum  population.* 

On  i-arefully  examining  the  antecedent  history  of  the  adult  inn^ates 
of  asylums,  it  is  fi'equently  jxjssible  k*  trace  the  premonitory  signs  and 
even  \\ell-markixl  outl>rfaks  of  insane  behavior  to  ehildh<iod.  In  our 
exjx^rienee,  limiting  the  term  insimity  so  that  it  dm^s  not  inelude  mivre  singu- 
larity of  l^eha\^or,  but  sueh  acts  and  symptoms  as  throw  the  individual  out 
of  sane  harmony  with  his  surronudiugs,  over  four  jx^r  cent,  of  3244  ailnlt 
reeordtnl  private  t^ses  may  l>e  justly  regard wl  as  having  l)een  insane  in  child- 
hood, while  l>nt  12  patients  atllictt^ti  with  infantile  forms  of  insanity  eame 
under  our  observation  during  their  infancy.^  Just  as  thei^  are  more  i>er- 
sons  insane  in  the  )>opidation  of  the  same  age  wdio  have  passed  the  furtietli 
year  than  among  tbiis.c  wlio  have  pisse^l  the  tliirtieth,  wj  theiT-  are  more 
insiine  among  those  betwet»n  tlie  twentieth  and  twenty -fifth  years  than 
among  those  who  are  under  twenty,  twice  as  miuiy  insane  among  tht»sc 
l*elween  the  fi ikHnith  and  twentieth  years  as  among  those  under  Jifteen, 
and  murly  four  times  as  many  insane  1x4 ween  the  fifth  and  tenth  years  as 
among  tl»os<:'  in  the  first  half-decjide  of  lite,  Tht^se  figures  fi fid  their  exjjla- 
nation  in  the  increase  of  injurious  influences — vicissitudes,  intoxicants, 
wear  and  tear — with  advancing  age.  That  there  exists  any  insfuiity  in 
ehildhoiHl  whatever  is  but  an  illnstnition  of  the  inmui lability  of  tlie  laws 
of  henxlitary  transmission  on  the  one  hand  and  t*f  the  vulnerability  of  the 
growing  brain  to  nutritive  dis^u'ders  on  the  other,"* 

Another  reason  for  the  rarity  of  denionstmble  mental  disoixler  in  chil- 
dren is  the  slow  development  of  the  human  mental  functions  where  these 
aix*  yet  rudimentary  ;  the  building-material  far  such  complex  mental  dis- 


^ 
^ 


*  In  WuiiemWr^,  of  104  infantile  limiitics  24  wpru  rt'aideni  in  mid  80  aut  of  naylumfl, 
the  total  nutnlxT  of  iti^ant*  of  n\\  a^(*s  \n  ilm  cimntrv  being  3946.  It  ebould  l»<*  ntiWl  llmt, 
smong  the  ndult  insane^  in  380  the  disorder  could  he  ascertained  to  havi?  ronourm^^d  in 
childhood. 

*  Pnvcirnocfiirtmii  nnd  cKrehml  exhiiuftion,  ttlthouijh  discu*4*cd  in  this  urticle,  an?  nut 
includ^l  in  this  computatictn.  Fmrn  a  atrietly  sciimtific  point  of  view  the  mentJil  phenom- 
etm  of  febrile  doltria  and  tb(!  somnolence  attendant  on  cerebral  diphtherilic  infection  are 
iti»«<p)ii-»ttle  from  other  mental  disorders.  Fur  pructieal  rea^^ns^  the  term  insanity  is  hero 
U*ed  in  \U  popular  st'nse. 

*  Choreic  nnental  disorder,  epileptic  mental  state*,  and  the  mental  features  ftBSooiiited 
with  cardiac  le^ionn^  ttilkert-ular  and  f>ther  forma  of  menintjitia,  are,  t»  avoid  repetitiun,  not 
di»(*UJ»5cd  here:  they  will  be  found  df^^crihed  in  connection  with  the  corre-pondiniif  fiinda* 
menUd  disorders.  The  eaa*^  of  '*  retlex  insanity'*  (furor  with  amnesia)  tjaujietl  by  splinters 
in  the  feet  (Jdrdens),  head-injuriea  (Savage),  wh*'ther  by  forcepn-appti cation  or  olb'*r 
lraumnti»^m,  amt  intestinal  wurm^  (c^ausini^  ecstas\%  hallucinatory  mania,  etc.),  pro})erly  are 
disciu»ed  in  Hsaocintion  with  *'  reflex  epilepy"  and  *' eclanapjia." 
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tnrbauees  as  deliisions  and  morbid  projects  is  lac^king,  and  hence  thor 
ayoijitom^  do  not  oi\tn  develop.  It  is*  cooct^vable  that  a  brain  may  lie  pn^ 
destined  to  iaaaiiity  even  before  the  facidtiea  of  language  and  facial  lacpn*- 
sirm  Lave  become  manift^st,  and  it  were  jiiist  to  pronounce  its  Inttrcr  icMiM 
if  other  means  of  so  proving  him  existed*  than  tiiosc*  words  and  artioai 
which  tlie  immature  miod  has  not  yet  attained  the  faculty  of  e%*uU*iii|». 
Under  these  eiretinistauees  advanee  in  eihieation,  with  the  jv)w**rs  and  prir* 
ileges  it  confers,  also  extends  the  s<jil  on  whieii  the  dread  hnr\*<"St  **(  maod 
obliquity,  illogieal  construction,  morbid  fancy,  and  brooding  meliinehul/ ll 
to  be  reajicd  in  distress,  disaster,  often  in  suicide  or  crime^  and  uUituotdjr 
in  tlie  dereUet  accumulations  of  our  numerous  asyhims, 

Deliria  Ijcfore  the  speec*h-fiieulty  is  developed  are  oonct*ivablc,  but  tiic^' 
are  not  demonstrable.  Halluei  oat  ions  must  oecar  even  in  the  infiml  at 
tlic  breast,  when  the  vascular  current  rushes  over  the  cortictd  rv'giiittittiiir 
mosaic  laden  with  the  toxic  elements  of  zymotic  disca.se  !  But  tbeiv  b 
ueither  power  to  enunciate  nor  system i zed  memory  to  recollect  llic  phimtiff 
magoria  of  infantile  ilhisions  and  halhiciuatiuus.' 

From  i)irth  and  np  to  the  end  of  the  first  month  of  life  the  central 
nervous  system,  commensurate  with  the  immaturity  of  the  higher  timcts,'  » 
eapalvle  of  mediating  only  rcflex  and  crude  eo-ordinatixl  acts.  It  is  chuiiiad 
that  taste,  touch,  and  smell  precede  sight  and  hearing,  but  even  taste  b 
so  undiseriminating  that  the  most  nauseous  articles  are  swallowed  by  Uh 
fants,  if  not  with  relish,  without  apparent  disgust.*     As  regards  toncli^  it  il 


1  The  bniin  of  &n  elirht-mDntlia  old  child,  whose  &ther  i^  a  pamnoijie  ind  whm 
(tuberculous)  muthcr  i^  of  an  iud^xnt;  t»trH.-k,  u  ai^ymmetrical  in  weight  of  heniiipbeni  ift 
the  bas^Unr  parts  and  it^vmmetrieAl  iis  well  rb  atypical  in  the  iryri.  ReiimrkAbltt,  ihoiigb  » 
inexplicable  u»  noteworth}^  is  the  fact  that  lher«  I*  a  i^uperticial  re^embUuic*^  bHweea  H  aal 
the  brftin  of  H,  J,  Boldt's  case  of  acromegaly  which  I  have  in  my  keeping.  The  fttypicd 
bmin  of  Muhr'^  claaaiciil  t'ase  iind  those  of  three  similar  one«  in  our  pnumt'wm  w«et  • 
nlyi>ifaj  in  tht)  mrtiney  of  their  oiit'C  possessors  nsi  they  now  are  f«mtid  to  be 

^  Nutritive  braln-disiorders,  as  far  aa  theso  merit  a  discuj^ion  »r'|mmt4^lx  fS>ni  tbi  o*- 
deriving  diseases  which  b*jid  to  theirip  are  di^cuissed  in  this  paper.  Pnicwdent  teetua  k> 
justify  Uie  disctis^ion  of  imamiia  and  hypera^mia  of  the  bralo  in  childretu  A*id»  tnm 
bypenemia  and  aniemia  inrident  to  other  di*eiL«eM  with  which  they  are  dt'KntiMd  Ul  ttim 
parts  of  this  work^ — a'^,  fi^r  exiiinple^  hydrenc<ephjiloid  in  conjunction  with  choleim  iiitetviiii 
— there  arc  no  diiiitiBctive  eoiiditiona  in  ehildri^n  jusiifyingj  the  dtf&i^naliiiiiA  of  c«»lqi 
anjeraia  or  hyperemia,  pure  and  eimple.  Tho«e  rare  condiUoai  of  which  r««rukr  ar 
nutritive  conditit>n^  of  the  brain,  and  of  the  brain  ulimty  ape  the  important  paibolofiiaj 
factors,  arc  discns^i^d  herein.  For  reasons  opposing  the  now  nearly  obiatoto  f^ltin  of  «lifr 
writ^'r^  on  IhiK  hctul,  !ie<;  the  writ^^r's  article  im  Anaemia  and  Hypenmim  of  tiw  Bnfts  &A 
Pepper'*  i^ystem  of  Medieine,  \o\.  v. 

*  Who«se  myelin  ib  not  yet  developed :  the  associating  tracts  still  hmre  lli«  appuvvt 
vascularity  and  trani^lm-ent  grayish-reddish  tinge  of  the  embryonic  period.  Thu  coc^cal 
oerve-elenicnt'i,  especially  the  largo  pyramids  of  the  paracentra]  region  (B^ts)^  Bit  ate 
as  yet  undcv^^loped. 

^  In  alLcmptingf  by  means  of  a  liberal  application  of  aMfeiida^  to  rliiiclc  ill*  tbiM^ 
eucking  proclivities  of  an  infuntt  the  experiroent(?r^»  attention  waa  ludii^rottiljr  diffiiii4  ^ 
the  possibility  of  inculcating  any  drug  habit,  provided  it  be  bc^oii  «aHy  vooQgb.    I7p^ 
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mauy  months  l:)efore  the  s[>at3L»-9c»ose  k  eveu  <?riulely  develyi>ecl.*  Whether 
the  new-lx>ni  iiiiiint  diytiugiiishfs  light  aud  darkness  is  a  question  :  it  cer- 
tainly  d^jes  not  ac'qniro  the  association  whicli  enables  it  to  follow  a  light 
with  its  eye  Ijefore  the  seventh  or  ninth  day,  while  less  brilliant  objects 
are  not  fixated  prior  to  the  tenth  or  fonrtef*ntii  day.^  A  bjiig  and  twlions 
apprenticeship  must  be  served  by  the  limb«,  the  eyes,  and  the  equilibrium- 
centres^  Iwfore  distance,  {XTspective,  aud  diixHi'tion  become  even  the  *Tnde 
and  unconscious  eonct*ptions  they  are  in  tlie  two-year-old  ehilth  Of  hear- 
ing no  evidence  c^u  be  obtained  during  the  first  days  ;^  during  the  following 
weeks  a  reflex  coutnicture  of  the  eyes  is  nnttd  after  loud  uoih*^*}^,  but  it 
is  not  before  the  second  auil  sometimes  Dot  before  the  ibuith  mouth  that 
infants  learu  to  appreciate  the  direction  of  a  sound. 
I  Emotions  are  at  first  limited  to  pleasure  in  its  most  animal  form  (during 
"suckling),  and  pain  (undit^ert^ntiattxl  as  ix'gards  its  quality  or  iutcrpretatiou 
of  cause).  Ol>servers  like  Darwin  state  that  fear  is  the  first  eniotiun  mani- 
fest^J;*  This  is  not  always  the  case;  but,  be  it  as  it  may,  anger,  the  next 
emotion  to  develop,  is  in  some  infants  a  reaction  from  fear,  in  others  an 
ex  press u >n  n f  d i sappoi n  t  men  t  i  n  o b tai  n i  ng  a  co  vetted  ol >j ee t .  1 1  i s  u  nd er  1 1 lo 
latter  circumstances  that  the  watchful  parent  or  guaixlian  may  do  much  in 
properly  moulding  a  cliamcter  inclined  to  morbid  egotism. 

During  the  first  few  niontlis  of  life,  some  infants  exhibit,  to  careful  ol>- 
Ifervers,  singular  and  iso]ate<l  manifestations,  indicating  that  the  crude  func- 
tional impulse  ocx^siooally  falls  into  a  pre-existing  rut,  fniguientary  tliough 
it  be.     Pecidiar  haluts,  movements,  and  grimaces  of  the  parent  can  thus  be 
^•ognized  in  the  cliild.*     Good  observers  believe,  with  some  reason,  that 


nnd  bt^yond  tbt*  eig^htb  nmnth   the  child ^-an  iutt'llijtjent  one,  and  since  become  a  good 
dkcri initiator — wti^  ntyi  broken  of  the  htibit  by  this,  a  priori  one  would  suppose,  radical 

^  The  reader  is  r<*lerrt»d  to  M^ynert'e  ftiac  inn  tint?  and  pbilosophicftl  description  of  the 
iiial  development  of  t)io  i^(*nae  of  pcrsonid  idifntity  and  difterentiation  of  the  outer 
'^  world, — two  of  this  fundHmenUl  factors  of  heiilthy  individunlity, 

'  An  etiornirms  individual  ditference  exUis.  in  this  n^pt^ct.     As  Durwin  has  shown, 
uricisity  ia  the  untlerlyinjy^  incentive  to  higher  intellfctiuii  drveloptru-nt,  und  it  i*  not  diffi* 
ult  to  rt^ad  lh*ji  honjspfipe  of  children  who  fuil  tu  flxaii^  objects  an  lute  as  the  eighth  or 
tenth  week  of  life. 

*  Th«  puthetic  tale  of  the  deaf-mute  mother  who  raided  n  rwk  and  lot  it  full  near  the 
iint,  in  order  to  test  its  htMiriniji  and  wik^  overjoyed  at  the  rfsnlt,  U  apocryphal. 

*  We  bavii  an  observatinn  of  a  child  at  the  fteeoiid  mouth,  who§e  firel  emotinn  was  an 
unoontrollabiti  outburst  of  laughter,  in  conKequence  of  an  impatient  movement  of  a  ludU 
croii8  character  on  the  part  of  the  nurae,  which  the*  child  prr>voked  again  and  again,  U»  in- 
dulge in  the  f<ame  caehin nation  cat^h  time.  The  same  child  at  tour  months  while  fitting  on 
the  rarfjet  was  suddenly  attacktid  by  a  young  fleecy  dog ;  he  started  back,  trembling  in  hi» 
hands  for  a  moment,  and  tben^  tlu»hinLf  up,  threw  himself  forward,  gmsped  the  dog  on 
both  sidea  by  th*^  neck,  held  bim  there,  and  brr>kt?  out  in  exclamationa  of  anger. 

*  A  child  of  Gcnnan  parentage  agtni  nine  wrecks  in  our  presence  t^aid  "  Gockelgodc," 
but  no  ehihi  of  German  pnrent^  w«tuld  ever  be  capable  of  Baying,  a6  a  child  of  Bohemian 
inattimtt}' aaid  at  the  eleventh  week,  also  in  our  preaencct  ^^Tszatz,'*  In  both  cuiica  the 
occurrence  was  isolated,  not  preceded  nor  followed  for  montha  by  a  Bimilar  one. 

Vol.  IV.--^a 
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imperative  oooceptions,  niorl)i<l  i^ars,  and  iraperative  movements  may  be 
forcsliadowt'd  at  this  early  period.^ 

The  first  ediieational  step  iu  the  civilized  infant's  career  is  the  inculca- 
tion of  eh^aalines.s.  A  fair  estimate  of  a  child's  ancestry  may  usually  be 
deriveti  from  it.s  tolerance  or  intolerance  of  a  soiled  or  wet  diaper, "*  One 
of  the  most  marked  antipathies  shown  by  the  child  of  fiLstidious  parents  at 
the  early  age  of  a  tew  weeks  or  montlis  is  to  moisture,  and  symlmlic  ex- 
pi'essions  of  this  dislike  lead  the  watchful  nurse  to  establish  the  first  itapt 
of  mental  discipline. 

Dislike  to  fellow-ci-eatui*es,  manifested  by  aggressive  pushing  or  passiv? 
]K>Mting,  is  not  usually  showu  before  the  tenth  or  twelfth  month,  and  \^ 
often   as  apparently  inexplicable  as  the  ao-called  instinctive  aversion  or 
attiicliment  of  animals.     These  apparently  trivial  acts  merit  more  careful 
study  than  they  have  yet  obtained. 

As  with  animalsj  the  ix>wer  of  the  infant  to  understand  words  and  short 
sentences  exceeds  the  |K>wer  to  express  them.  With  the  (x>mj>letion  of  the 
first  ymr  the  child,  rising  erecl,  passes  rapidly  through  that  gvi^X  step  in 
evolution  accomplished  hy  its  ancestry  slowly  and  gnidually  in  the  geologi- 
cal pist,  and  wnth  a  wider  horizon  of  vision  and  the  added  gauge  of  its  owo 
nnfettenxl  steps,  its  ability  to  react  on  the  impressions  niade  by  its  surround- 
ings increiis(^s  mentally,  week  by  wtt^'k,  iu  a  progressing  ratio.  Tliat  it  is 
the  bearer  ui^  tlie  vices  as  welt  as  of  the  viitues  of  a  long  ancestry  it  now 
manifests  by  devehjpi ug  self-i:ousciousnes.'^,  obstinacy,  and  egotism, — i>r, 
rather,  Imrn  and  naturally  developing  as  an  egoist,  it  soon  learns  the  im- 
mtxliate  profit  to  be  derived  from  low  euimiug  and  simulation.  To  steal, 
to  lie,  to  hi<le,  and  to  sham  are  as  iiatuml  acts  at  this  age  as  any  act  of  self- 
preservation,  aggressive  or  defensive,  is  iu  the  lower  animals.  Here,  again, 
the  nui*se  may  lay  an  important  foundation  by  teaching  the  egoist,  through 
reward  and  punislunent,  a  higher  t^oism,  of  which  truthfulness  and  hon» 
esty  are  inseparalJe  elements.  And  at  this  pericxl  also  the  outc^-roppings 
of  the  imitative  tendency  cannot  be  neglLM^Ied,  either  by  the  moralist  who 
knows  the  great  force  of  example,  the  sociologist  who  appreciates  the 
iiiflueut'*^  f^f  euviroument,  or  tlie  alienist  who  sees  their  tragiml  influence 
when  tif  a  bad  (*luiractrr  iu  eomiimnicated  insanity.^ 

From  the  end  of  the  first  to  the  thiixl  year  the  hand  of  the  child  is  used. 
Murh  miH'e  than  theorists  admit  rests  on  the  proper  employment  of  that 
woiiderl'ul  nie<?hauism,  to  the  overgrowth  of  one  part  of  which  qiad  owesi* 


*  In  pseud o-hypertKjphic  muscular  Atrophy,  a  disease  frequently  found  in  ramllia^ 
jifliicted   witb  neuml  degunpnitioiit   wr-   have  i^wu   iinpeiritive   movements  of  o    peculii^ 
ebttmcter.     In  one  ca-se   thifi  movement  wus  n  unUutem]  running  of  the  index  knuekli? 
HCixw^i  the  tip  Ait  the  na*e^  and  hiid  been   noticed  sintG  the  child  was  able  to  i*it  Up,  iin^ 
Cintinniw  nuw  to  his  seventeenth  year, 

"  Curious  estimates  liavn  Ixen  made  as  to  the  period  when  LbU  iiilolerane<*  is  first  m*iii- 
fcsted,  varying  eo  much  thitt  we  miist  attribute  them  to  the  varying  ciistami»  of  diffenyni 
natioiiulitieti. 

^  Mental  coiitiigion^/aJM*  d  deax^/otie  eommuniquee. 
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his  snpenority  to  the  tro^l<xlytf*  apes/  Evtni  a  (lefet'tive  or  lethargic  eliiki, 
UA  the  older  St'guiii  deinrm.stmtetl,  euii  Ix*  niiKh  mental ly  brighter,  u  viva- 
cious nut  I  even  a  useful  member  of  the  commuuity,  by  drilling  this  im- 
|Kirtaut  instrument, — in  4>ther  wuiils,  refurming  the  mechanic  by  adjusting 
aud  adding  to  liii^  instruments^, 

lu  addition  to  the  predli^jxising  causes  of  insanity  in  children,  thcin:'  are 
a  nnniL>er  of  exciting  ones,  differin*;:  in  the  intensity  of  their  operation  fmm 
the  eorrtspinding  eauses  in  tlie  adidt.  Among  these,  sudden  changes  of 
tem|M_'rature  are  remarkable  in  that  they,  uneomplicatetl  by  any  other  eanae, 
may  pmvoke  transitory  furor  and  acute  delirious  states.  This  is  ecjually 
true  of  both  extremes  of  temjx^rature.  Over-exposure  to  the  sun  *  and 
jMiTniitting  infants  tn  sltvp  with  the  unproteettxl  heatl  exjKised  to  a  hot  stove 
have  been  declai*^!  responsible  for  the  siinie  acute  ^lelirious  i^r  furious  out- 
breaks that  Reich  observfHl  in  ehildren  who,  having  b«'n  long  ex])OBed 
to  severe  wintry  <*oldj  snddeidy  entenxl  a  ^varm  room. 

Of  other  accidental  causes  oi>erating  directly  on  the  nerve-centres  or 
their  envi^lopes,  head-injuries  are  nntoriims  fur  their  dire  effect  in  children. 
As  a  rule,  they  tause  various  forms  of  idiocy  and  indjecility,  whicli  are 
treated  of  in  another  part  of  this  work,  or  appear  as  eonij>lications  of  epi- 
leptic  states.  In  some  exceptional  instances  acute  or  protmetKl  maniacal 
e:{eitement  has  ensuetL  Here,  as  elsewhert^,  it  is  noteworthy  that  infantile 
insanity  difi'ers  from  the  in.^tiity  of  the  a*lult  when  provoker!  by  the  same 
causes,  by  prrjdncing  a  blinderj  more  instinctive  and  impulsive  fury.  In 
several  of  the  reconled  (Vuid  rare)  castas  the  maniacal  excitement  recurred 
at  intervals  of  M'eeks  and  inonihs,  the  intelligence  remaining  unall'eetetl  in 
the  intervals,  and  eventually  a  jx^riodical  j>sychosis  develojKHl. 

Injuries  U}  the  perlplicnil  nerves  liave  betm  crc»dited  with  prrxbKting 
mania  in  ehildR*u,  Ijut  in  most  instances  uf  this  chameter  the  cumplete  am- 
nesia of  tlie  child  and  the  disappearance  of  the  attacks  on  the  removal  of 
the  tmisc  demonstrate  that  tlie  mania  was  a  psych iwd  c<|uivalent  of  a  reflex 
epilepsy.^  That  exti*cme  jwiin  alone  does  not  pnRluee  delirium  or  mania 
more  tmpiently  seems  remarkable  when  we  bear  in  mind  the  sensitivenesa 
and  mobility  of  the  infantile  nervous  me<?hanism.  Even  tlie  intense  and 
agonizing  j>ain  acc*ompanying  disiiLse  of  the  middle  ear  is  mrely  pnHluctive 
of  al»normal  mental  states,  autl  tlie  evil  influent^e  of  ear-disea^'  on  the  mind 
of  the  developing  child  is  usually  *d*  a  negative  cliaraeter,  operating  as 
would  the  cutting  off  of  any  other  ehannel  of  stmsory  training, — through 
the  ensuing  deafness.* 

Dist^asi^i  of  tlie  throat  and   nose  rarelv  lead  to  noti^worthv  mental  dis- 


1  Sir  CharU'.'*  Bull,  Th*^  Uunmn  Hand. 

•  Steineft  Comppndium  d^r  Kindf'rkmnkhoitt?n»  and  A.  Vogel,  KindurkninkhGiteii. 

*  As  111  the  cUfwit^l  fiiHOd  of  Tord^TUi  joid  Entrelken,  where  the  cau««  were  respectively 
A  gltmn  «plinU*r  in  one  i^rcut  toe  und  a  vurhms  U»lh.  Pressure  on  the  t/^  in  i\w  former 
ca»e,  Hnd  attetiipt.^  to  oxtmct  the  kjoth  itj  thr*  Ifttter,  pruvoked  acute  nientjtJ  disiurbunee* 

^  Smu  D€af-Mulit?in,  iu  Dr.  Burnett's  ttrtiele  on  Dhoiisvs  of  the  Ear,  antcj  p.  liO. 
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turbancf.  Chrotiic-  nasal  catarrh,  throiigli  the  associatecl  headache,  otten 
caiis€^  diiln(^38,  which  interferes  with  mental  crmt^ntrdtifin  and  consequently 
mth  the  education  of  children  thus  afflicted.* 

Abnormal  states  of  t!ie  digestive  apfmratus  art*  frequently  aei'used  of 
causing  mental  diHturbaiKH^s  iu  children,  chieiiy  liypochondriacal  in  cliurao- 
ter.  There  is  a  [xvuliar  c^mdition  observed  in  girls  about  tlie  period  of 
puberty,  which,  whatever  its  original  cause,  is  intensified  and  modifieil  by 
the  state  of  the  stoniat.4i.  TIjis  state  does  not  appear  to  be  continuously 
imthologiciil,  for  even  whei*e  deatli  from  starvation  has  ensued  the  stomach 
was  found  normal  in  structui-e.  It  seems  to  be  rather  a  functional  pcTver- 
sion.  A  patient  of  this  class  develops  a  slight  dysijepsia,  and,  rendered 
morbidly  sensitive  by  an  existing  nervous  predisixisition,  exaggerated  hy 
the  pubescent  state,  she  contracts  a  positive  dislike  for. food.  Improper 
foixl — for  injudicious  parents  attempt  to  humor  the  patient  with  pies,  jms- 
tries,  and  candic:^— causes  further  distress  ;  then  tonics,  appetizing  ajrdials, 
and  chalylx^atc^,  with  which  a  mistaken  if  well-intentioned  therapeusis 
drenches  her,  increase  the  dislike,  which  ultimately  becomes  metamorphc 
into  tlie  conviction  that  all  food  is  injurious.  The  patient's  energies 
become  devoted  to  the  one  fixed  purpose  of  resisting  its  introduction,  and, 
if  the  religious  training  Ix^  of  a  certain  kind,  the  delusion  may  develop  tha 
eating  is  sinful  and  that  (Wl  luis  iorbrdden  the  patient  to  eat.  Meanwhile,"^ 
the  stomach,  originally  jx^rhiips  but  slightly  diseasetl,  cease-S  to  present  any 
active  signs  of  gastric  catarrh  ;  yet  the  patient  does  not  resume  eating,  but 
lives  for  months  on  an  occasional  sip  of  tea  or  broth,  and  is  visited  by 
crowds  of  marvel -lovers,  to  l>e  canon  izctl  as  a  **  fasting  girl/*  The  pmper 
place  for  such  a  child  is  the  asylum,  where  the  apparatus  employed  for 
forit?d  feeding  with  digestible  and  assimilable  focxl  would  soon  overeorm 
the  star\'ation  and  the  delusion  which  first  gi-cw  out  of  and  latei-  main 
tained  it* 

Much  interest  attaches  to  the  intlncuw  of  intestinal  imrasites  in  insanitv* 
That  these  are  aimjwtent  to  provoke  a  variety  of  nervous  troubles,  such  as 
eclampsia,  epilepsy,  chorea,  hemiplegia,  and  pampli^gia,  is  admitted,  but  few 
authors  I'ecognize  tliat  actual  insanity  may  thence  ix?sult.  The  rapid  cure  < 
a  maniatml  delirium  after  the  expulsion  of  asca rides,  in  several  cases,  pro\'< 
that  tin's  etiological  assiguinent  is  a  correct  one»^  As  a  rule,  the  ment 
disoixlei^  thus  caused  are  of  an  acute  type  and  often  associated  with  eclamp- 
sia. Those  parasites  which  have  their  seat  low  down  in  the  bowel  or 
rectum,  such  as  the  oxyuris,  have  a  less  dirtMit  relation  t<j  mental  disturh- 
ancse,  when,  as  in  not  a  few  cases,  they  provoke  masturbation,  either  by 


*  There  is  no  juatiflcntJoii  f«r  the  crefttion  c»f  a  special  clinical  type,  "Aproeexin  nasalis/^ 
&$  Guye  (Allgemoinc  Zeitschrift  fiir  Psyehiatrie,  1888,  p.  537)  dalms.  Thi«  writer  seems 
to  ignore  the  frequnnt  presence  uf  thickening^  and  varicoeu  developmeatfi  of  tht^  nasal^ 
mucous  membrane  in  mH>turlmt^>T«. 

'  How<?ver,  cjire  shoiiKi  i>e  tjikert  not  to  confound  the  results  of  puriuitk  irritation  witli 
thofte  due  to  the  drug  employed  in  removing  it. 
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the  scratching  of  tlic  anus  thoy  a\iise»  or  hy  waudering  into  the  genital 
|>a8sages. 

Self-ahuse  bcai*s  stich  intimate  relations  to  the  prmluction  and  clinical 
niotlitic^ation  of  mental  disejisc  in  ehiklreu,  tluit  it  re(|niix\s  a  sc^parate  ron- 
sideniliun,  togetlier  wilii  the  sjjeeial  ibrm  of  insanity  it  eaiLsts  and  modifies. 

Febrile  and  other  acute  disiorders  sometimes  caiiBe  serious  and  incurable 
insanity,  usually  eombineil  with  more  or  less  arrest  of  develojnnent. 
This  result  is  most  apt  to  ffdlnw  when  some  moral  cause,  such  as  a  sliOL'k 
or  friglit,  is  sup€*raddetl.^  iVnthors  attribute  from  ten  to  tlurty  per  cent, 
of  infantile  insanity  to  the  acute  diseases  of  ehiidhtxid^  the  overwhelming 
majority  thereof  l>eing  sefjuelie  of  the  exanthemata.  Exeludini;  those  cases 
iul lowed  by  simple  imbecility,  amuesia,  a|ihiL*^ia,  and  dementia,  the  writer 
finils  but  seven  per  cent,  of  hia  cases  to  be  attributable  to  these  causes. 
This  low  jM're(*ntage  may  be  iw^eounted  fiu'  by  the  ftu-t  tlint  the  writer's  i\g- 
uivs  do  utjt  ini'lnde  those  casi's  which  terminate  fatally,  nur  thos<?  ephemeral 
deliria  whieh  s^imetimes  in  cliildreu  replace  malarial  attacks,  and  which  are 
benign,  self-limiting,  and  not  apt  to  fall  under  the  ken  of  tiie  alienist,  like 
tile  more  serioas  and  |)rotmetetl  mental  <-om plications  of  the  paludal  dya- 
crasia^  which  may  attain  the  dt*grc^e  of  a  jjst^udo-eretinism* 

Aside  from  a  few  cases  of  hallueiuatory  delirium  eomplicating  pertussis^ 
which  natumlly  takes  the  form  of  precordial  terror,  it  is  s<;arlet  fever, 
measles,  typhoid,  and  acute  articular  rheumatism  which  are  most  to  lye 
dreadt^  in  reference  to  their  imnKniiate  and  remote  mental  sequelae  It  is 
particularly  the  thii'd-namefl  whieh  exerts  a  disastrous  elfect  on  the  devel- 
oping mind.  Tlie  bright  cliild  btx-omes  a  laggard,  the  brilliant  ineinory 
enfeebled  and  obliterattxl,  and  the  nmral  uature  apparently  revolutionized. 
That  it  is  to  tlu*  acute  disoixler,  autl  tc>  no  predisjwjsitiou,  that  this  dire 
result  is  attributable,  is  jirovKl  in  every  physieian's  ex  peri  t*nee  with  families 
of  excellent  physical  aud  mental  health,  of  ivhom  the  single  dullartl,  luna- 
tic, or  black  slteep  has  l>e<:ome  su*'h  after  a  typhoid,  a  typhus,  or  a  scarla- 
tina. It  is  not  yet  determiuKl  whether  these  psyehiaU  results  arc  due  to 
the  sjwcificdisKise-germ  and  its  direct  noxious  influence  on  the  nerve-centres, 
or  are  pnxhu^ttl  moix?  iudireetly  by  the  pwfound  nutritive  disturbance. 
The  former  is,  htnvever,  tlie  more  prol)abli^  hypotlu^is.  It  is,  in  tin*  writei-'s 
opinion,  l)a.sed  on  the  fiillowi ng  series  of  facts:  1st  Analogtms  affections, 
such  afi  the  progre^^sivc  fatal  sopor  following  dijjlitheria,  are  accom]>anied  by 
evidenoea  of  microjiarasitic  invasion  of  the  nerve-centres*.'     2d.  The  jisy- 


^  A  flifttrPB*iinp:  c«se  of  this  kind  U  tlmt  of  Ijoiiijiii  W.,  demon-itnited  hy  the  writer 
before  the  New  York  Ntnirolnj^irHl  Society  (AriicrieiKn  Journal  of  Neim4o|?y  ai^d  Psychia- 
try, 1882,  vol.  i.  p.  502).  She  diHCovorefl  htT  bpnher'js  denth  from  t^ctirlntintt  while  herself 
ill  on  the  thinl  d»y  after  the  outbreak  of  the  dUeii^e  m  her,  Kpileptiform  attucki;  and 
I  mflniiicii)  fiiror  alternated,  und   left  her  in  a  denmiitt'd  i?tiite,  in  which   s^he  crmtinually 

repeHled,  **  My  nitiiie  i^  Loiiisia  W and  Pjipi  W and  Miimiiia  W and  Baby 

W ."     The  latter  refern?<jl  to  the  decease<l  brnther. 

'  Letiterieh,  of  Bnimwiek,  Gerinany^  in  I  he  ra*e  of  hiR  own  ehild^  found  the  |>eriviyi- 
cular  and  pericelluliir  spacer  of  the  cerebi-ul  cortex  e^jwded  with  ink'roeocci.     I  have  found 


1046 


IKSANITY. 


cliical  resulLs  of  post-febrile  insanity  are  different  from  tlitise  resulting  from 
sim])le  nutritive  disturbanw.  3d,  Tlie  oi^nic  nervous  diseases  exception- 
ally following  essential  and  exandieniatous  fever  are  usually  raultilocular/ 
and  inditnte  the  oi^ratiou  of  an  irritant  distinct  fri>m  a  mere  deprtvatiOQ 
of  ntitri merit. 

Nasse*  elassifies  the  febrile  insanities  according  to  their  period  of  de- 
velopment :  .4.  Coincidiug  with  the  fever  v^  to  time,  and  ranging  from 
delirium  to  outspoken  insanity.  i>*.  I>eveIoping  as  an  ap|mreut  eontinua- 
tion  of  the  specific  somatic  disorder,  so  that  a  true  convalest^enoe  cannot 
be  spoken  of.  This  is  often  ass<x*iateil  with  hyp?rthermic  states.  C,  De- 
veloping during  c<juvalescence.  The  latter  group,  in  the  writer's  opinion, 
belong  to  a  different  claas  from  the  otlier  two ;  tliey  are  probably  merely 
anaemic  or  adynamic,  and  are  much  moi\^  benign  In  character  and  prospect 
The  first  tvvo  groups  are  more  frcrpu^nt  iu  children^  the  third  is  more  often 
found  in  adults. 

Of  moral  cnuscs,  friglit  is  the  most  influential  in  producing  menud 
aberration, — as,  indeed,  it  is  with  regard  to  the  ueu roses  generally.  Its  fre- 
quent rok  as  an  imp>rtant  acct^ssory  factor  in  febrile  and  post- febrile  infan- 
tile insanity  has  been  referred  to.  ludcpeudently  of  somatic  complications, 
sadden  terror  seems  ct^>m|K'tcnt  to  unbalance  even  the  healtliy  infantile  mrod  ; 
and  many  morbid  fears,  imperative  coneeptious  and  acts,  which  torture  the 
individual  throughout  an  otherwise  healthy  career,  ha%'e  unquestionably  their 
origin  in  the  earlier  jjeritKls  of  life.  Anxious  mothers,  in  impressing  their 
young  with  cjiution  regarding  real  and  imaginary  danger's,  are  apt  also  to 
impress  them  with  a  morbid  anxiety  anent  the  latter.  Ghost-stories  have 
been  responsible  for  numer<jus  cases  of  neurotic  discuiler,  and  silly  jokes 
pei*petrated  by  thouglitk^ss  adults  ou  timid  children  have  prLxluccd  most 
serious  results  as  regards  their  mentality.  Lyssophobia  with  a  fatal  termi- 
nation counts  more  victims,  particularly  among  the  young,  tlian  real  rabies.^ 
The  somatic  signs  of  terror  and  fear  in  children  ai'c  in  their  higher  grailes 
evidences  of  a  serious  disturbance'  of  innervation.  Restlessness,  rejxdling 
motions  to  strangei's  and  even  parentisi»  tearing  oft' of  the  clotliing,  vague  de- 
structiveness,  are  acconipanied  by  pallor,  cyanosis,  diminution  of  conscioua- 


n  aimibir  c;ondition  in  a  cnse  of  ervMifjeliis  with  d^'Iirumi,  uiid  one  ciise  of  invitSTon  by  »ri 
unidentiUtM]  mici-o-orgimism  in  a  putient  <lyiiig  with  aij^ns  of  tkiirium  fjrave,  MentttJ 
disorder  can  be  ppudiiced  by  experimental  intn^ulation  nf  ihe  bruin  in  nnim&U  witliout 
demonstrable  orgiinie  D^action  of  thut  orgim  or  it*  tncmbraue*  (MulJenhjiuer,  Journal  of 
Nervous  and  Mentiil  Diseas*:*?^  Septeniber^  18t>0). 

*  Multifile  sclen.^is  following  variola,  sciarlutinii,  etc.,  accord infj  to  We^tphal. 

'  Allgenieine  Zeitschrift  fur  Psychiatrie,  1870;  se«  alao  Atiiericua  JaumHl  **f  Neurui- 
ogy  ftnd  Psychiatry,  18^5,  p.  206. 

'  A  distinguished  phywioian  of  New  York  City^  beintr  caUed  to  a  bc*y  acred  eleven  ye«!» 
who  hud  h^en  frighte!i<xl  into  lys^nophobia  by  bia  iMtnrjidK'i*  and  by  some  adult  per^Mns  and 
wbu  already  pre^nt»^d  biryngpal  ^pagmp,  tMkl  him  that  if  ht*  ptissed  the  ^U^risis/'  pfv<ltct«d 
I  to  occur  at  exactly  nine  o'clock,  he  would  be  fiufe.  The  boy's  expectant  attention  thus  di- 
lected  to  the  minute-hand  of  the  clock,  instead  of  to  his  ^en^Mitions,  he  recovered.  Xeed 
the  writer  stale  what  the  result  would  have  been  if  any  other  coun»(3  had  been  foUowed? 
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tlilatatinn  af  the  pupil: 


1(1  increased  and  intermittent  hmrt-artion. 
arc   suinKitiics  aeconipaiiii'd   l>y  diarrliuni,  and 


Attacks  of  this  clianictcr 
usually  foUowed  by  copious  discharges  of  urine  ptjasessiug  the  hysterical 
character.  lutcrcurrcnt  with  the  distnrl)t»d  consciousness,  incompix'licnsiljly 
strange  acts  are  iioticeil^ — incaningh'ss  laughter,  rhythmical  sing-8uiigj  and 
wikl  ex]Josious  of  passionate  attachment  to  the  parents  or  other  ivlatives, 
in  singular  ct»utmst  with  the  pret^iug  and  ensoiug  defensive  and  rejjelHug 
acts  and  erics. 

Children  affected  with  organic  cardiac  disease  or  defect  are  particularly 
liable  to  these  distressing  results  of  fear  and  terror,  and  a  fatal  result  is 
exceptionally  rec«»Rlal  in  ctises  which  have  become  liistorital.  A  dis- 
tressing form  of  mental  alierration^  yxjiror  noetunm^itj  to  which  also  healthy 
children  are  liable,  has  l>een  in  st^veitd  of  thet^e  instances  the  apparent 
aiiisc  of  death.  This  ]KM*oliar  disturbanee  may  be  disposed  of  at  this 
p>iut :  a  child,  as  the  result  either  of  a  sudden  frightj  or  of  the  repnxlue- 
tion  of  that  fright  in  the  form  of  a  dream,  awakes  suddenly,  exhibits  the 
signs  aln'ady  dctailt*il,  and  after  full  return  of  consciousness  liecomes  calm 
and  gt»es  tu  sleep.  The  atta(*ks  under  prujK'r  dietetic  tix^atruent  and  moral 
management  become  less  and  less  frecpient  and  severe :  the  importance  of 
early  instituting  tliese  latter  is  not  to  Ix*  nndernitcfl,  ihr  in  the  author's 
experience  two  eases  have  occurred  in  which  true  epilepsy  developtd  from 
what  originally  was  a  simple  jt^ayor  nociumit^} 

Masturbation  is,  of  all  atxess<^»ry  causes  of  mental  disorder  in  children, 
the  one  whost^  influence  is  most  readily  i-ecoguizt^l,  although  a  small  minority 
of  writers  deny  altogether  its  power  for  doing  such  evil.'  Tlie  classical 
writers  regardtnl  it  as  an  imjwrtaut  and  fre^iuent  etiologiml  factor.  Some 
attribute  as  high  as  twenty- five  per  c^uit,  of  all  cases  to  this  caust^  (Ellingcr). 
Luther  Bell,  who  furtiishes  onet^f  the  earliest  and  best  pictui-es  of  this  con- 
ditioUj  gives  as  its  leading  features  loss  of  self-respect,  a  mischievous,  dan- 
gerous disposition,  and  a  tendency  to  dementia.  Griesinger  adds  that  the 
majority  of  c^ses  arv  nuirked  by  a  profi»und  dulness  of  sentiment,  by  men- 
tal exhaustion,  and  by  religions  delusions,  with  hallucinations  of  hearing. 
^\'hat  the  writer  regards  as  the  typictil  mastnrbational  psychosis  occurs 
between  the  thirteenth  and  the  twentieth  year.     In  younger  subjects  the 


*  In  one  case  the  cliild  hud  ht^en  liberally  dofted  with  whiskey,— »  p4inttee«,  aii  I  nm  in- 
formed, evf?n  amaniT  cr^mpnnitively  wcll-^tiraled  people*  in  wrliiin  districta  of  Abibunia; 
in  th*»  other,  ij^rojiji  di+'leiie  frrore  were  jwrmitted  atiw  tm  uliirm  (jcctiiiiiomHi  by  fi  Hglitning' 
stroke.  In  the  latter  *'>i^f  the  juitient  Imd  t>e*^n  psyehiLiilly  shoeked  only,  und  the  trnns- 
formation  to  n  true  epitope)'  wtfurt'e^l  over  three  months  nft^T  th**  «jritrintd  frij^ht, 

*  I  Wlievt'  but  a  hltii^h  one,  MobiuSj  who^  in  ♦Sehmidt*8  Jtihrhiicher,  in  reviewin<^ 
the  writer**  monoifniph  (Journiil  of  Mental  Si:i<?nee,  18H7,  ISHH),  asiBert^  thut  the  vice 
never  cuu^if^s  insanity  I  It  is^  but  jujitiee  to  this  distintfuiiihed  neurrdnt^i^t  to  ndd  ihiU  in 
mnkin^  thia  st^itenii'iit  he  believed  bini,self  to  vaiee  the  upiiiKm  of  all  (jennan  wlienist^j 
iind  it  U  due  to  thu  large  and  erudite  body  of  Oemmn  iilienistB  to  state  tiiut  Mobiua 
litt*or<*d  under  u  inisennteptkm  of  his  representnlive  piJHition  when  he  indulged  in  thla 
pronunt  iuincnto. 
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8yin]>toms  imwd  Wtwcvti  tlit^se  a^es  are  sildnm  devdi>|KMl,  thi?  At 
is  not  so  peoiiliarly  variaf)le,  and  is  moi"Hi  like  a  tnie  irabec'ility.  In  addi- 
tion, infantile  insane  niasturbators  ai'e  more  liable  to  epileptiform  rtimplii^ 
tions  and  blind  ijni>ulHive  outbiii-sts  of  maniacal  fun*.  B*>th  these  IkUami 
are  eliaracteri.stic  of  other  forms  of  insanity  in  the  very  yonng. 

The  progress  of  this  disoitler  is  characteristically  variable.  l>e«tni<<ivt 
and  agtjrt^ssive  tendencies  preponderate  at  some  periods,  depn'ssion,  anxiety^ 
and  mental  ami  pliysieal  letliargy  at  others.  As  a  rule,  there  is  a  gradoAl 
deteriomtion,  internijited  by  abrupt  t'erapjrary  improvement  and  t^nallj 
abrupt  descents,  attributable  to  ix^missions  and  exacerbations  of  the  iiudrr- 
lyin*^  viee.  These  more  rapid  dianjj^es  on  the  background  of  the  gt^enil 
decline  mainly  inv«)lve  the  nicniory  and  the  moral  sense. 

The  variability  in  the  int<^nsity  and  nature  of  the  S}^ropt<ims  is  so  gnat 
m  to  l>e  ni>tic(tiblc  even  witlifn  the  tx>nfines  of  a  single  day.  The  Ixn*  who 
rises  eonfnscfl,  with  an  af>sertt  expression,  or  listlessly  remains  in  beti^  nuv 
im|irove  iis  the  day  advanf^es,  and  be  vivacious,  intelligent,  and  iieti%T  ii 
the  afternorHK  This  is  attribntable  to  the  direct  eft*et*t  of  siny:li%  an  thf 
more  j>rolunged  conditions  above  alludetl  to  are  to  serial^  excesses.  The 
act  is  more  apt  to  be  practised  during  the  night,  involuntary  himea  to  occur 
towanls  morning,  and  the  effect  is  notieeal>le  on  rising,  ^\s  the  day  pnh 
gi-esses,  t!ie  rccn|)erative  jxiwers  of  the  youthful  organism  siieecitl  in  oblit- 
erating these  innncdiatc  ctlix?ts.  As  long  as  these  etlbrts  of  struggling  natnit 
are  notiwable,  re<^over>'  is  |Ki«aible,  provided  the  liabit  and  its  immediate 
se<]i!ehe  l>e  ehei'ked*  In  the  later  peritKls  of  the  oonlirmed  dtaeasef  in  thoi^e 
ea^es  where  the  habit  has  btH»n  dist*ontinne<l  In^^iuse  of  impotence,  an  typpf- 
site  condition,  of  sinister  import,  is  found :  the  patient  awakens  CQiii|iani- 
tivcly  bright,  cohcix^nt,  and  active,  as  the  day  wanes  he  beccMiiiS  tralabb 
and  silly  l>y  spells,  and  in  the  evening  lie  is  the  dement  of  the  ereatii|(  pci^ 
vious.  Til  is  indicates  an  extreme  exbaustibility  of  the  nervooa  efwttam^ 
which,  rcfn^hcd  by  sleep,  is  not  sufficiently  so  to  bear  the  strain  of  con- 
tinual etibrt,  thus  leading  to  an  anergic  stuiK»r,' 

Cesidt^  the  type  of  mental  disorder  to  which  the  name  masturbalioQll 
is  properly  given,  other  forms  of  insanity  may  ap|>ear  in  ma^turhatiEig  ttoi* 
dren.  Thus,  simple  mania  and  melancholia  are  refM>rted  to  hnve  tkil§ 
oiK*urre<L  It  is  nut,  however,  et^rtain  that  delirious  episodi«  of  other  dit- 
eases  and  maniacal  or  dcprt^sixl  phases  of  hetieplirenia  have  not  been  oca^ 
fonndixl  therewith.  Ini|H'rative  omceptions,  morbid  fitins  and  faSt  dn 
fkmft'  are  frc^pient  in  infantile  niasturbators,  and,  as  already  staled,  Aoe 
conditions,  tliough  usually  noticed  only  in  more  advancetl  life,  probabtr 
owe  their  lirigin  to  neni-otie  cans*^  o|>crating  in  childhiXMl  ur  adoleittnoe. 
Hypochondriacal  and  persecntional  paranoia  in  a  crude  form  ore  anihrlf 


^  In  simpU^  recovemble  stupcira  sirollar  diuriiAl  chsn^  i«  noted,  Vat  tlitfe  i» n»  it^ 
tjibility  or  j^illin^sa,  und  the  dopreaatuQ  appe&rs  At  a  later  and  lat«r  pcjiad  of  imrrmiifi  ijiji 
until  finiiUy  it  eeases  Uj  recur. 
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let^'ted  at  this  pmod.     A  most  fiivomblo  form  of  iiiontal  tlistiirliaiu-e  is 
limple  stii|Mir/  which  in  yomig  niaHtiirhators  is  j^onit'tiou's  asHwiattnl  witli 
IQxioua  or  hypochondriacal  states.     (Her  riiiirty  per  wnt.  of  this  flass  of 
recovorj  in  the  writer's  experietice. 

Few  patients  sutibrhig  from  the  ftilly-devehiixxl  niasttu4)alioiml  [jsyelio- 
818  recover.  The  most  favorable  outltxjk  is  in  those  eases  in  which  it  is 
rapidly  prfMhifx<I  as  a  crmsf^qnence  of  aceumulati>tl  excesses  extending  over 
a  brief  [wriml  of  time.  Kcuction  of  a  llivoiiible  kind  is  more  apt  to 
tKenr  under  these  circunkstanees  than  where  the  nerv*jus  systi'in  IxH^omes 
broken  down  by  slow  stages  aiid  by  R^jKiited  or  long-eontinued  assaults. 
Often  it  is  a  question,  practieally  speaking,  as  to  which  of  two  factors  docs 
pre<xde  ihe  other, — extinetion  of  st  xual  desire  by  ovemtimulation,  or  de- 
mentia. The  supervention  of  a  stuporous  state*  through  the  intense  ex- 
haustion iudm'eil  by  tlie  cxa'ss4'S  wliich  ofleu  follow  the  **fii^t  lessrm**  in 
the  habit  may  prove  tlie  j^ilvation  of  tlie  patient,  by  dii'ecting  attention  to 
the  vice  and  extinguishing  the  temptation  to  indulge  in  it. 

Of  individual  symptoms  the  most  nnfavonible  one  in  a  prognostic 
respeci  is  a  loss  of  the  sense  of  shame.'  As  long  as  sliame  is  present^  an 
incentive  to  control  the  habit  can  be  created,  provided  it  does  not  already 
exist  in  the  patient's  mind,  and  the  ability  to  refmin  from  indulgence,  after 
the  serious  conse^jnenees  are  pointed  out  or  tlie  patient's  lu'ide  is  ealleil  into 
play,  is  the  most  eliieient  guarantee  of 
^j^xrovery.  As  a  rule,  the  youuger  tlie 
child  the  easier  is  it  to  cheek  tlie  habit 
by  methtxis  purely  supervisory  and  eoer- 
ve.  It  is  in  older  hablMn  that  the 
habit  and  the  entailed  deterioration  are 
sometimes  arrestttl  l>etmuse  teniiiurary  or 
lasting    irai>otency    enforces    continen^^e.  ^CW?'' 

At  best,  recoveries  under  these  circum- 
Btances  are  but  imix^riect,  Mi  ire  fre- 
queutly  seminal  leakage,  diurnal  or  no<> 
tumal  emissions^  (continue  the  damage 
after  poherty.  For  this  reason,  the  prog- 
nosis generally  Ix'couies  more  and  moi*e 
serious  with  advancing  years. 

The  exprc^ssion  of  (xmntenanee  ehar- 
licteristic  of  patients  who  in  this  cxjudition  reach  the  period  of  puljerty  and 
continue  in  it  is  well  illustrated  in  the  accompanying  wood-cut. 

The  morbid  anatomy  of  masturbational  insanity  is  unknown  as  far  as 


Fkk  1. 


'  Not  to  he  eonfounded  with  delusional  uttipor. 

•  Inaptly  callorl  "  priiniiry  dumt^nlm*^  by  sr»me  English  writ^ers, 

•  Providini;  ulwayn  that  it  be  a  n*al  los8  of  modt^ty  iknd  alMM*nce  of  e!oatritioii,  and  not 
AH  affectntion,  !«ucb  as  maaturbators  are  apt  to  iiidulg«  in^  either  fruui  motives  of  bravado 
or  of  ooncealmt^iit. 
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the  infantile  periotl  is  foncemc'tK     Thiit  tho  nutrition  of  the  hrain  and 
gpiniil  €ord  is  seriously  iniimii\xl  hv  this  hal>it  ii^  not  alone  supjx^rtcd  by 
the  frequent  association  of  signs  uf  so-called  cercbro-spinal  exhaustion  and 
irritation  with  the  niastnrbational  neiin»sis,  but  also  by  the  profound  neerotiaJ 
|>assive   brain-ehangc8  dist^uvertil   in   one  8U^Jject  suHering  from   its  most! 
aggravated  form.^ 

The  trt^tment  of  this  form  of  mental  disorder  it  is  eustomarv  to  regard 
as  among  the  most  diiheolt  if  tUit  liupeles^  tasks  of  the  alienist.  The 
majority  of  those  who  have  interested  themselves  in  the  subjeet  are  inelined 
to  adopt  the  adage,  **onee  an  onanist,  always  an  onanist/'  or  to  fall  into 
the  still  more  disastrous  error  of  regarding  marriage,  or  what  is  its  physio- 
li»gieal  ec|uivali'nt  (if  a  sorry  moral  alternative),  as  the  paoaifu  for  all  mas- 
tnrliatory  dis<a\iers,  mental  as  well  as  physical.*  While  the  desirability  of 
permitting  the  sexual  organs  to  functionate  in  a  normal  instead  of  an  ab- 
normal direction  in  pi*ecocuous  individuals  is  evident,  yet  the  liniitjs  of  this 
work  con  tine  us  to  the  treatment  of  the  habit  in  those  who  have  not  passetl 
the  fonrttxiitli  year*  This  nuiy  be  l>riefly  epittimized  as  follows.  In  infantg^j 
painfid  corporal  punishment  shc^uld  tiJhiw  every  attempt  at  touching  the" 
privates  or  executing  thigh-frieti4m.^  To  no  other  argument  is  so  young  a 
ehild  accessible,  and  its  eHect  is  rapid  and  radical*  Nowhere  would  a  cer- 
tain kind  of  sentimentality  directed  against  corporal  punishment  deserve 
the  adjective  foolish  stj  much  as  if  exerted  in  such  a  case- 
In  children  who  have  reached  the  period  when  the  sense  of  shame  be- 
comes devclopetl,  constant  observation  to  detenu ine  the  frcfpiencv  and  ex- 
tent of  indulgeni-e  should  lie  made.  No  false  ac<'usati(>n  should  be  risked 
as  a  venture.  By  such,  attention  might  become  directed  to  the  very  point 
it  is  so  desirable  not  to  call  a  child\s  attention  to.  But  if  the  existence  of 
tlic  vice  become  establishtK^I,  a  well-acted  performance  on  the  part  of  the 
parent,  such  as  expressing  surprise  at  the  child's  bad  appearance  or  capri- 
cious apj)etite,  a  freijuent  recnriTnee  to  the  same  topir  through  the  day,  ai>d 
particularly  that  comparison  with  other  children*  which  arouses  emulation 


'  It  wiis  partkuliirlv  tho  lunilmr  spiiml  o>nl  which  exhibitt^  i^enenil  almpby  and  ( 
CHX'ipiial  lobes  of  the  cerebnifn  wlitch  .•^huwi^d  ^nlciBctttTon  and  hicun«r  sw^fV'fnii^  io  «yro»n 
metricttl  patches.     In  this  connection  the  eye^difiturbunccs  of  miiuturhators  ure  lo  be  Vjrne 
in  mind:  concentric  limitjitiori  of  the  field  of  vision  is  fountl  in  fiditJl  Buffen?rs^  and  tem- 
porary nriiblyopiu  in  youthfnl  fmbittu'». 

*  A  caije  cif  epilepfiforiii  status  foHowcid  by  n  condition  rps<»nibling  paretic  dementia  and 
reoovered  fnuiti  thitmifh  contincttce  \u  u  youth  wbif  liad  iit*v<.^r  induli^ed  in  artificial  aexual 
ftctft^  hut  who  hfld  unlirnite-d  access  tf>  the  o]>po8ite  r^x.  at  tho  Hire  of  thirteen,  and  Anoth« 
whpixi  coitUH  ttt  eleven  Wiis  foUowi^  by  semmul  U>s.s€i&  imd  diubete*^ — also  rixiivered  fronll 
through  continenc<'> — teach  u  ditTerent  lijsson.  It  i$  alB<»  to  lie  borne  in  mind  by  th<*e  who 
advise  illicit  inlercouive  for  ^^wHllcd  nioclicnl  n'tt.*ons^  that  the  «*f>ennntorrhoea>  for  which  it 
is  recommended  h  in  it  improved  by  an  iidded  gonorrhiea,  hut  apt  to  be  aggmvated  thereby. 

*  The  Uf^nal  and,  from  its  »ia;nifieance   l:»einjEr   misunderstijK^d,  most  occult  and  heoce 
most  dant^t-rouii  fonn  of  the  hiibit.     See  Jotimul  of  Mental  Science,  toe.  ciL 

*  With  this  it  is  assumed  that  the  stnndnn.k  of  comparison  shall  not  be  the  very  childivil  ' 
fh)m  whom  tht^  habit  may  have  been  acquired  by  imitution.     It  is  Mantf^azza,  the  ! 
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and  hence  intros|>e<^'tion^  may  siiffit^  to  c-heck  ttie  habit  in  sensitivt^  and 
sensible  eliildren,  whom  a  linitally  furnuikted  aeeusation  would  wrtainly 
eontirm  in  the  bail  habit  from  the  very  pen^erseness  which  grows  out  of  it» 
Should  these  indinx't  mid  dipbimatic  measures  fail,  the  direct  accusation 
must  be  niade^  aud  ma*le  by  a  strau^er,  preferably  the  physician,  still  \k'V- 
niitting  the  child  to  believe  that  its  parents  arc  kept  in  ignorance.  Thus 
we  appeal  to  that  last  ix'mnant  of  He!f-r<*s|K'ot,  and  one  wliich  involves  a 
most  p«jwerful  motive  for  self- restraint, — the  feitr  of  lxMX*ming  an  oliject 
of  contempt  in  its  own  hou^^bold  and  of  losing  the  confidence  of  its  nearest 
on  curth.  Constant  oteervation  most  be  cxintinued  at  every  sicritice,  and 
sliould  the  vice  be  repeated^  a  threat  to  divulge  the  fact,  which  is  as  yet 
kept  a  8upp»39ed  set-ret  between  pliysieian  and  child,  may  be  made,  but  if 
made  must  be  executcil,  and  mtrhanitnl  restraint  appliwl.  The  various 
forms  of  restraint  it  is  not  our  purpose  to  discMiss  in  full  here;  they  will 
vary  with  the  sex,  age,  and  character  oi"  the  child.  The  endlef^  sleeve  will 
suffice  for  the  maiuial  performer.  Thigh^friction  can  be  prevented  by 
leather  kneo-caps  held  apart  by  a  firm  w<Mxlen  rod  connected  with  the 
knee-caps  by  ball-and-socket  joints.  It  is  uce<ll(^  to  add  that  any  lo<-*al 
fiooroe  of  irritation,  oxyurisy  adherent  prepuce,  or  a(*cumnlat*»d  Hme^ma 
prsepulialh^  should  Ix^  inquired  into,  and^  if  distnivered^  removed/ 

Should  all  these  measures  fail,  and  what  is  known  as  **  psy('liif*al  onan- 
ism^'— that  is,  the  ability  to  provoke  the  orgasm  without  manipulation  or 
friction,  and,  woi-se  still,  without  ere^-tion— lx>  acquinxl,  there  is  no  either 
refuge  but  asylum  treatment.  Unfortunatelyj  we  have  in  this  land  as  yet 
DO  institutions  mlculatc^l  for  or  competent  to  treat  such  r^,ses,  and  in  Euroi^e 
there  is  but  a  single  institution,  the  **  Sledical-PacHlagoginm''  of  Gorlitjs 
(Prussia),  whose  nKnlieal  dire^ctors  devote  attention  to  this  numerous  and 
sad  class  of  invalids. 

Another  form  of  mental  perversion  occurring  in  infancy  is  a  pe^culiar 
form  of  moral  imbecility.  Morality  iu  the  higher  sense  being  an  ai^^pdre- 
ment  of  more  mature  life,  the  moral  insanity  of  children  d<x*s  nut  manifest 
itself  so  much  in  an  absence  of  that  m4»ral  sense  which  is  regartled  as  an 


beUevcA,  who,  in  hU  **  FiBinlogia.  deO'  Amare/'  says  thftt  if  an  inliaUitAnt  of  some  diatiint 
planet  were  to  visit  the  earth  and  di^cribe  the  varkms  living  forms  inhiibiting  it,  lie  could 
mA  fail  to  incorporate)  the  aiasturbatinaiil  habit  us  a  character  of  our  nice.  While  his 
eiaggemtion  n  obvious  in  m<nv  than  one  dirfictton,  yet  it  muBt  be  admitted  that  among 
males  of  civihied  races  the  habit  is  tVighlfhUy  common.  In  captivity  male  nionkt?y3, 
elephants,  bfarsT  ^^^  other  animals  freciuently  faU  victimn  to  »elf-ubuK*? ;  and  it  apjK*iii>  thut 


L  eivilizaiioni  with  its  Hftatjciatcd  nrlitifial  conditi*>aa,  b  iv^^poubible  for  the  great  preponder- 

^liiice  of  this  injurious  habit  in  tht*  nmlf  nf  rmr  own  spwies. 

*  The  exi^ijemtcd  cliiims  made  by  authority  too  *'minent  to  ottiuk  lightly,  thiil 
piinilyi>it»,  imbeL-ility*  and  t^pilt?psy  c«»nld  l>e  ntlievt^  and  euivd  by  r<>m<»vini^  prwputiul  ad- 
Iwiioiii,  have  lt«d  to  w  extrr^mf*  a  redaction.  No  doubt  exliits  to-diiy  tbitt  tho  t  Iaimi«  above 
italed  wera  bused  on  »e1f-dt<'eption,  and  that  th<iy  were  scientitlcally  indefen^ibb^  hut  it  la 
not  the  lees  true  that  a  pnitbund  influenetf  for  j^ood  t^n  tw  exerted  on  the  development 
of  A  child^  mcutully  aa  well  n&  phyj^iLally,  by  remedying  redundancy  or  adhesions  of  the 
pr«pUc6. 
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int^^ral  of  normal  atliilt  mentality^  but  in  an  al>s4?nce  of  **  good  ntiuivf 
the  child  does  not  exhibit  that  o|X'n  contidenee  towartk  itB  comfMUiiaDi,  that 
joyous  caressing  of  its  parents  and  brethren,  that  self-forgHfulneai  st  phr, 
which  form  one  of  the  chief  charms  of  this  perir»d  of  life.  In  tfiliKiegr  ttao- 
y^^  2  pulsions  or  fainting*$]X']I$are  cooMtilir 

noted;  great  irritabilitVi  pftrliculmri?i 
dentition,  and  a  tendency  to  otitbnalDi 
of  fury,  with  violent  motor  acte,  fitich  m 
butting  the  head  against  otli<*rs,  Mfiip- 
ing  on  the  fl<x>r,  are  ubsiT\'c*d,  of  mA 
severity  m  to  lead  to  the  apprebenaon 
(sometimes  justified)  that  a  uonimbiiiD 
may  close  the  scene^  Suck  (4itblm 
either  remain  eoId-hi»arted  and  aelftdl, 
or,  in  addition,  Ix^come  ac*tively  crudy 
delighting  in  torturing  animals,  destnijr* 
ing  whatever  givc«  pU^asure  to  otiias, 
and  atlcr  the  third  year  niay  devdop 
premature  sexual  desi res  leading  to  ociaih 
ism  J  indecent  exhibitions,  and,  finality 
toacfmiplif^tion  with  the  mcDtul  results 
of  self-abui*t»  already  described,  Siogo* 
lar  impul^^s  are  occasionally  developid, 
usually  growing  out  of  an  oxtravagjiiit  ibndupss  for  witnessing  some  act  of 
destruction  or  toiture.  IVnjnjauia  *  is  a  term  applied  to  one  form  of  thh 
impulse^  which  exhibits  itself  in  acts  of  incendiarism,  Jfaiming  and  cuttiiiie 
of  other  children,  even  to  the  point  of  murder,  is  the  form  taken  by  the 
morbid  impulse  iu  others*,  a8  iu  the  case  of  the  Ixiy  monster  Poroeroy.  Tbf 
difficulty  of  estimating  the  parliological  nature  of  such  impid^ed  and  tlif 
ass*x^iat<:*d  **  moral  color-blindness*'  is  enhanced  In-  the  fact  diat  the  ordimir 
intellectual  powei-s  memory  and  judgment,  while  notably  affected  in  Bjme 
of  these  children,  are  not  alone  imimpairt^  in  others,  but  even  better  dr- 
v*4opptl  than  in  average  hcattliy  children.  However,  even  wbere  thcw 
faculties  remain  intact,  as  the  child  grows  older  they  become  perverlied  to 
subserve  the  ingenious  trickcr^^  and  knavery  with  which  the  unfbrUuMfae 
being  carries  out  the  most  unprofitable  criminal  plans,  becomes  the  tenor 
of  its  fellows,  the  befe  noire  of  the  successive  schools,  ia<«titutioiliy  and 
prisons  into  which  it  drifts,  and  the  disgrace  of  its  family.  lo  sodi  acvr 
crafty  dissimulation  enables  the  child  to  deceive  even  the  expert  obaesnTi 
and  as  this  condition,  although  involving  the  fundamental  chararti^r,  i§  not 
an  unvarying  one,  the  actual  apixarance  and  conduct  of  the  subject  mar 


A 


A  subject  of  momt  imbecility,  who  at  the 
■ge  of  nine  yeATs  exhlhlU'd  grent  rni<?lty  w 
hli  broUiera,  skiers,  and  motlier,  vroA  cft&iiy 
cowed  Uy  mi  ovprlwaHng,  pamnotac  0ither, 
atid  deveIo])C'd  i^jiiftldi^mhle  artistic,  isalli* 
graphic,  aud  mui^leal  ability. 


^  It  h  manifrstly  improper  to  use  this  name^  which  merely  dwignnlei  niliiKlt  ij 
nnd  a  dagk  form  nf  morbid  impiiUe,  as  a  t«rm  deiignntin^  h  frvnn  ofinaaiiity.  Ine 
acts  not  of  tin  impulsive  natare  occur  with  other  fornu  of  mental  dJMi^,  mmI  • 

adulta. 
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105^ 


the  alienist  and 


st,  leadm^f  the  lu 


^1  it 


ennunal  jiirirft,  li^nain^  tlio  l(*riiier  to  n^pinl 
having  rettivertd,  the  latter  tu  con.'^ider  it  fitter  iur  the  reliirmatory  than  iur 
the  asyhmu* 

Among  th<?9e  cases  of  "origiiuiF^  mural  imlRn-ility  ^  there  am  many 
which  exhibit  a  tendency  to  the  formation  uf  dehisional  opinion  and  morbid 
projects.  Nothing  is  more  common  in  this  field  of  the  alienist's  exiKnnen*3e 
than  to  have  a  child,  prw<ioioiisly  bright  in  some  res[ieet^,  bnt  morally  de- 
fective, and  the  curse  k4'  the  household  in  every  other,  pick  np  somt-  notion 
from  the  daily  |>aijers  and  form  a  j^entimeutal  attachment  to  some  [jartieular 
person,  of  whom  it  is  as  extmvagjintly  t<>nd  as  it  is  cruel  and  oold  to 
others.  In  eonnt^iiion  with  such  an  attaehment,  sometimes  shown  to  a 
teacher  or  to  a  neighb(*ring  mechanic  or  official  jierwuiage,  stjme  particular 
branch  of  learning,  or,  more  often^  of  mechanical  \vXKn\  is  enltivated  by 
the  child.  If  a  lictilthy  emulation  can  l>e  excited  on  this  basis, — that  is, 
if  tlie  child  can  be  induetH.l  to  excel  in  its  iK-rformantes  in  onler  to  plt^nse 
the  ijcrsou  to  whom  it  has  formt^d  an  attachment, — a  channel  is  ojx^ned  for 
reclaiming  it. 

Usually  the  Iiome  surroundings  of  cluldn'n  i>rgauicu!ly  tainted  with 
moral  imbec^ility,  paranoiac  tendencies,  and  mental  lethargy  are  of  a  most 
unhappy  chanK'ter.  Xumerous  eases  recur  in  the  annals  of  every  asylum 
for  defective  children  and  for  the  insane  where  such  children  Itnl  a  com  para- 
tively  healthful  and  useful  life  as  long  as  they  remaintd  at  the  institution, 
and  relapsed  at  home  owing  to  injudicious  management.  An  hysterical 
mother,  a  perv^crsc*  project- ma  king  father,  or  both  parents  thwarting  each 
other,  are  nut  riilcuhited  to  ivunljat  niorijid  tendencies  inherent  in  the  in- 
fantile organism.  The  management,  contml,  education,  and  civil  as  well 
as  criminal  competency  of  such  ehildren  are  tc>|>ic^  whicli^  in  view  of  the 
approaching  ]>roblems  lik(dy  to  grow  out  of  the  thrcateued  over-population 
of  om*  large  cities,  if  not  of  the  country  at  large,  may  ncH_*d  to  be  discussed 
from  other  than  strictly  medical  and  sentimental  points  of  view. 


*  Th^7  writer  19  prepiired  to  sny  tbat  the  demomlizing  influence  of  «uch  a  child  on  other 
childrPH  is  so  ^rc*at  thiU,  if  tlw^  prineiple  «*  the  greatest  good  to  the  greatest  Dunibt^r'*  l>e 
miide  the  leadinij  oti«  m  thp  iisylums  tor  idiotic  and  defective  ehildrtrri,  it  were  better  thiit 
one  iiicufftble  unfortumilii  nbrnld  be  imprisoned  for  life  in  u  common  jail  thun  that  twenty 
ciu^ble  children  should  have  iheir  cai-es  jtaipurdizcd  hy  \mng  compelled  tti  ussociate  with  it 

*  The  writer  is  not  ticquHinted  with  any  Wtter  Ens^lijih  e*|uivjilent  far  the  word  ori^inar^ 
Hs  used  by  the  Gvrnianii,  unless  it  bu  our  familitir  term  *'•  cotigenital." 
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Amaurotii  produced  by  eryilp- 

tiei,  734. 
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witb  itrabttmui,  137. 

vertoHjriB  in,  T'U. 
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uncorrected,  144,                             ^ 

^f               riefinition  of,  493. 
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^^H 
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Anenoephalas,  728. 
Aneurism,  cerebral,  529. 
intraoranial,  654. 

causing  optic  neuritis, 

191. 
effects  of,  on  the  ret- 
ina, 181. 
miliary,  leading  to  cerebral 

hemorrhage,  528. 
of    the    retina,    capillary, 

225,  note, 
retinal,  181. 
Angina  pectoris,  massage    in, 

330. 
Angioma  of  the  choroid,  174, 
183. 
of  the  eyelid,  59. 
Angles  on   the  base  of  skull, 

Ackermann's,  734,  735. 
Aniline  dyes,  poisoning  from, 

599. 
Aniline-poisoning,  the  eye  in, 

232. 
Animal  mechanics,  261. 

motion,  264. 
Ankle-clonus  in  meningo-mye- 
litis,  649. 
production  of,  464, 459. 
Ankyloblepharon,  64. 
Anomalies  of  cornea,  congeni- 
tal, 119. 
of     retinal    blood-vessels, 
165. 
Anophthalmus,  120. 
Anterior     poliomyelitis.       See 
Poliomyelitis, 
staphyloma  following  pur- 
ulent ophthalmia,  81. 
Anthropometry,  241. 
manual  of,  250. 
Antiseptic  bathing,  337. 

processes.  See  Disinfection, 
use  of  heat,  337. 
Antwerp  civil  hospital,  411. 
Anxiety     a     cause    of    feeble 

health,  347. 
Aortic  insufficiency,  ophthalmo- 
scopic signs  of,  177. 
Aperients,  295. 
Aphasia,  462. 
ataxic,  569. 
from  brain -tumor,  563. 
from  cerebral  hemorrhage, 

538. 
motor,  569. 
Aphonia,  hysterical,  981. 
Apoplectic  clot,  history  of,  531. 

cyst,  formation  of,  531. 
Apoplexy,   525.     See    Cerebral 
Hemorrhage, 
of  the  new-l^rn,  483. 
Apparatus  for  gymnastics,  370. 
for  registering    the  knee- 
jerk,  459. 
Appetite     of     school-children, 

348. 
Apprenticeship    of    dependent 

children,  432. 
Aran-Duchenne   type  of   pro- 
gressive   muscular    atrophy, 
822. 
Arch  of  palate  in  idiots,  1027. 
Arches  of  the  foot,  263. 
Arcus  senilis,  118. 
Areas  of  speech,  570. 
Argyll -Robertson's      operation 
for  ectropion,  152. 


Argyria,  eye-symptoms  in,  233. 
Arm-measurements,  253,  254. 
Arsenic,  doses  of,  601,  608. 
effect  of,  on  the  skin,  601. 
elimination  of,  604. 
for  multiple  sclerosis,  512. 
in  breast-milk,  604. 
in  habit-spasm,  802. 
in  the  tissues,  603,  605. 
limit  of  tolerance  of,  608. 
materials  containing,  599. 
moderate  doses  of,  608. 
toxic  doses  of,  600,  606. 
Arsenic-eating  in  Styria,  601. 
Arsenical  poisoning,  599. 

acute,  606,  611,  613. 
anatomical       ap- 
pearances after, 
603. 
aniline  dyes  in,  599. 
bibliography  of,  614. 
bones  in,  604. 
jbowels    in,    602,   606, 

610. 
causes  of,  599. 
deceptive     abatement 
of     symptoms     in, 
607. 
definition  of,  599. 
degenerative    changes 

in,  603. 
diagnosis  of,  611. 

acute  cases,  611. 
diuretics  in,  614. 
etiology  of,  599. 
eye  in,  234. 
eyelids  in,  612. 
excretions  in,  604. 
Fowler's  solution,  601. 
from   medicines,    600, 

606. 
from  moderate  dosage, 

608. 
green  tarlatan  in,  600. 
intestines  in,  602. 
iron  sesquioxide      in, 

613. 
kidneys  in,  603. 
literature  of,  614. 
liver  in,  603. 
nervous     system     in, 

603,  607,  610,  612. 
obscure  cases  of,  606. 
paralyses    from,    603, 

607,  610,  612,  614. 
pathology  of,  601. 
pharynx  in,  610. 
prognosis  in,  613. 
secretions  in,  604. 
skin -disease  from,  602, 

611. 
sources  of,  599,  609. 
stomach  in,  602,  604. 
susceptibility  to,  601. 
symptoms  of,  606,  612. 
treatment  of,  613. 
urine  in,  605. 
violet-powder  cases  of, 

602. 
wall-paper     in,     599, 
600,  605,  609. 
Arterial  blockage,  275,  279. 
plugging,     by     embolism, 
532. 
by  thrombosis,  531. 
pulsation    of    the    retina, 
spontaneous,  166. 


Arterial  thrombosis  of  the  ret- 
ina, 179. 
Arterio-venous  oommanieation 
in  retinal  blood-vessels,  166. 
Artery,  hyaloid,  persistent,  164, 

166. 
Arthrogryposis,  799.     See  Tet- 
any. 
Artificial  eye,  157. 
Asepsis,  means  of,  337. 
Aseptic  bathing,  337. 
Aseptics,  chemical,  337. 
Aspergillus  of  the  ear,  12. 
Aspiration    in    hydrooephaloi, 

782. 
Associated  movements  after  in- 
fantile hemiplegia,  538. 
Astigmatism  in  sohool-obildren, 
369. 
correction  of,  144. 
nature  of,  143. 
varieties  of,  144. 
with  myopia,  143. 
Asylums,  418. 

Asymmetry,  cranial,  in  cerebral 
^Isy,  541.      • 
facial,  in   cerebral    palsy, 
541. 
Ataxia  defined,  720. 

family,  generic,  or  beredi- 

tery,      716.         See 

Ataxia,  Friedreich's. 

Friedreich's,  201,  716. 

age  aa  a  factor  in,  718. 

ansBsthesia,  muscular, 

in,  720. 
anatomical  features  of, 

728. 
ataxiagrams  in,  721. 
ataxic    symptoms   of, 

720. 
bones  in,  733. 
oases  of,  716,722. 
causes  of,  717. 
cerebellar      complica- 
tions in,  723. 
characters  of,  716. 
clinical      peculiarities 

of,  724. 
conditions  leading  to, 

717. 
co-ordination  in,  720. 
definition  of,  716. 
diagnosis  of,  724. 
diathesis  in,  718. 
duration  of,  725. 
essential  oharactera  o^ 

724. 
etiology  of,  717. 
exciting     eausea    of, 

719. 
fragility  of  bones  io, 

723. 
gait  in,  720. 
geography  of,  718. 
heredity  in,  717. 
history  of,  716. 
incoordination  in,  720. 
its  relationship  to  mnl- 
tiple  sclerosis,  508. 
lesions  in,  723. 
literature  of,  716,  717. 
locomotor  disorders  in, 

720. 
medulla  in,  724. 
motor  disturbaneei  in, 
720. 
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^M 

AtazUy  FHadT«ieb'»,  musoal&r 

Atbetoiiit,  previoui   hi.itory  in. 

Auditory  tract  of  brain  looaiedt               ^^H 

iina*!FthesiH  in,  720* 

937,  939. 

^H 

narneit  of,  716. 

primary,  940. 

Aura,  epileptic,  899.                                      ^^M 

DM.ti<iaaliiy  in,  718. 

1            prodromes  of,  039, 

Aural  hygiene,  .S8.                                         ^^H 

over  -  produotiveneis 
noiiifjMJtorin,  718, 

prognosie  in,  040. 

of  draf  ohiiarcn.  47.                      ^H 

secondary ,  0.17|  039. 

of  dcAf-Tnutctt,  45.                          ^^M 

piimljriis  in,  720. 

spaitrafT  In,  0.'j9. 

Auricle,  iibiit^ncc  of,  4.                                 ^^H 

pMhol<>>cical   anntomj 

symptomatic,  937^  930, 

^^H 

of,  723. 

»yrn]itoNifl  of,  939. 

diiwancs  of,  U.                                        ^^H 

pathology  of,  724. 

toot  in,  939. 

of  ikin  td,  5.                                  ^^H 

predtittioBing  cau§OB  of^ 

treatment  of^  940. 

trctitmcut  of,  5.                              ^^^H 

717. 

iyiies  of,  939. 

niiiUormtitiutiH  of,  4.                             ^^^| 

prodmnmia  of,  719. 

unilateral^  939. 

wouodjt  of,  6,                                          ^^^1 

progn(»i»w  in,  725. 

vanetie*  of,  939. 

AuncbueEi's  tnc  by  scope,  2ft  4.                     ^^H 

puberty  nijii,  714*. 

Athletes,  pbytical    defoctit    of^ 

Average  not  tynonyhiouii  with                ^^H 

racfl  in,  718. 

371. 

mean,  247.                                              ^^H 

rofiex«8  Ln,  72t>. 

.^thlctio  i«port«  for  girls,  2 OS. 

Awkwardnesi    from    myutooi*               ^^^| 

v&nsorv  lymptci'in^  in. 

training,  faiBtorio  (examples 

Dongenita^  949.                                          ^^H 

721. 

fhowing  its  benofiti,  277. 

Aitcc  children,  the,  1028.                          ^^H 

9ex  of    patients  with. 

AtmOi!f])ihor<a,  normal,  378. 

^^^M 

718. 

Atomiser,    uses  ©f,    in    chronic 

^^^H 

fioeial  eondilioni  favor- 

dieeaias of  the  middle  mr,  35. 

^^M 

ing,  718. 

Atrophies,  idiopathic  tfiut^cular, 

^^^M 

Fp«(5ch  in,  722. 

812. 

Back,  weakncMfl  of,  990.                              ^^H 

fpinul  cord  in,  72.^. 

myopathic,  812.    .S>«  Atro- 

Backache at  (tcihool,  351.                            ^^^| 

■tatit'  ataiiU  in,  720. 

phic*,  Primary. 

Back  ward  eh  i  1 1 1  r  en ,  hand-  train-               ^^^H 

atatio  disturbatioM  in, 

primary  t»a»oular,  812. 

ing  of,  104.H.                                        ^^^1 

720. 

olaseifleiition      of^ 

devcl^ipment    not    Idiooy^               ^^^H 

ftlipen^ioD     in     treat- 

812. 

^^M 

men  I,  72a. 

oil n  teal   types  of, 

intellect,  ini&oiigtMnent    of,                ^^^H 

fwajfing  of  the   bodjr 

812. 

^^M 

in,  72i!. 

kinds  of,  .ms. 

Ila«toria,       chemical       agenti                ^^H 

tymptomi  of,  719. 

name«  of,  812. 

againiit,                                             ^^M 

•ynonytnos  of,  715, 

tynonymMo^Sn. 

deetruction  of,  33.^.                             ^^^H 

eypbiU^    a    factor    in| 

types  of,  SI  2.    £r«^ 

by  eclUaotioo,  335,                      ^^^| 

71H. 

alio  Progressive 

by  heat,  339.                                ^^M 

temncrament  in,  718. 
tr»uing:<  tti,  721. 

MutMjular  Atro- 

in bU'pbaritis,  51.                                 ^^^| 

phy. 

in    phlyctenular   ophtbal-                ^^^| 

tmiituatisiu)  u  a  factor 

Atrophy,   Erb'a  juvenile   form 

^H 

in,  723. 

of,  817.      Set!    Mu»cabir 

in  tear- apparatus,  77,                         ^^H 

treatment  of,  725. 

Atrophy. 

in    tubercular  meningitit,                ^^H 

wftllt  in,  720. 

tipnmatouH  muneulnr,  813. 

^H 

tnuBcular,     See    Atrophiei, 

of  purulent  opbthalinia,  78.                 ^^H 

^fivric,  or  hureilitttry,  71*^, 

Mmculiir    Atropby,  and 

of  auppurntive  meningitis,                 ^^H 

AVr  Friedr«l«h'B  Alujthi. 

Prugrosaivtj  M  u  a  c  a  1  a  r 

^H 

»      hyst^ric^l*  ^7lh 

Atrophy. 

Bag    for  inflating   the   middle                ^^H 

■      in  child  r«n,  720. 

of  bulb  foHowing  opbthnl- 

20.                                                  ^^H 

W      in  multiple  core bro-i|>i ant 

mlh  iteontitorum.  8K 

Bti lance  -  walking,      borisontal                ^^H 

MleroaiJ!,  499. 

of  muscles.    Sr^  Muscular 

bar,                                                            ^^M 

Atrophy. 

Balance   of    mu»oiilar  tension,                ^^^| 

H                  from  myi'iitiA,  t^7i. 

of  the  opHo  nerve,  berc4l- 

260-262.                                                    ^H 

B            ii«  relution  to  muUiplo 

itary,         subjective 

Balls,      extraction     ofj      from                ^^H 

^L                iclcrofid,  5()i. 

jrymptomg  of,  204. 

wounds  of  head,  7^4,  765.                      ^^^| 

^bfiatic^,  72:i. 

Dolor  -  percept ioa     id^ 

Bandaging  the  eye«  ootid  cm  ncd,                ^^^| 

^HqiKlk,  in  tubercular  menia- 

204. 

^H 

^      fitiM,  51'.i. 

ophthaltiioioope        in/ 

Barking,  hysterical,  964,  97L                   ^^H 

Alaxia^rainA     in     Friedreich*! 

204. 

In  chorea,  849.                                       ^^M 

disoBAe,  721. 

Atropine  for  corneal  uloer^  108. 
In     intenititial     keratitis. 

Basal  fracture  of  eikull.  781.                      ^H 

Ataxio   paraplegia^  hereditury, 

ganglia,  tumors  of,  575.                      ^^^H 

723. 

115. 

Baaedow*!    diseaae,    952.      S«€               ^^M 

Atbcrotnii  of  eyelid,  58, 

in  ophthalmia  neonatorum, 

Kxophtbalmio  Goitre.                                ^^^| 

AiheruiiiittouM  cyst  of  eyebrow, 

84. 

Base  of  brain,  tuniora  of,  582.                       ^^B 

Atf. 

in  wnunds  of  tbe  eye,  149. 

posit iuii8  in  exercise,  304.                     ^^H 

AtbetosiB,  937. 

Attenuation  of  viruses,  334. 

Baseline,  iUid's,  771.                                ^^M 

M  a  »yitiptoro,  0.17. 

Attic,  chronic  purulenoy  of.  Id, 

Basilar     angles     in     akulKdo*                ^^H 

bibliography  nf,  fl4l. 

27.     Set  Tympanum. 

formity,  734.                                     ^^H 

bilnterat,  9%9. 

of  the  ear,  polypus  In,  23. 

kypboijta,  734.                                       ^^^H 

caunui  f»f,  SKt7. 

of  the  oar  drum,  ptirulcut 

weoingitia  coexisting  with                ^^^| 

elaaMM  of,  930. 

disease  oi;  10,  27. 

optic  neuritis,  190.                           ^^^^^| 

definition  of.  n7. 

Attitudes,  faulty,  365,  ^56. 

Batbing,  294.                                              ^^M 

diagnoiiifl  of,  V4U. 

at  school,  3;>8. 

asofitit',  337.                                          ^^^1 

etiology  of,  U.^7. 

Auditory  apparatus  of  a  child, 

habituul,  290.                                         ^^H 

fingorn  in.  0:iv». 

2. 

Beard   an    the   correlation    be-                  ^^^| 

bliitury  of,  937. 

canal,  8. 

twcen  brain-development  and                 ^^^H 

kindit  of,  0.H9. 

fracture        involving, 

body -development,  27^.                           ^^^| 

lil«raturf*  of,  OH. 

761. 

BeautT  and  deformity,  retationa                ^^^| 

pathology  of,  03S. 

defects,  fiignitieance  of,  404. 

^H 
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Belgian     desk     and    scat    for 

school,  303. 
Belladonna  in  myelitis,  679. 
Belladonna  -  poisoning     sima- 
lated  by  arsenical  poisoning, 
606. 
Beirs  paralysis,  804.     See  Pa- 
ralysis, Facial. 
Bienfaisance,    Institutions    de, 

419. 
Bilious     headache,     831.      See 

Megrim. 
Billings  on  air-supply  for  chil- 
dren, 379. 
Billings's  formula  for  the  theo- 
retical velocity  of  air  in  a 
▼entilation-flue,  381. 
Birth,  premature,  treatment  of, 

548. 
Birth -palsies,  486,  535. 

discriminated   from   polio- 
myelitis anterior,  71U. 
due  to  intracranial  hemor- 
rhage, 546. 
prognosis  in,  546,  547. 
treatment  of,  548. 
Bisulphide  of  carbon  poisoning, 

the  eye  in,  234. 
Bivalve  speculum  for  nares,  34. 
Blennorrboea  of   the  conjunc- 
tiva, 77. 
Blepharitis,  50. 
bacteria  of,  51. 
causes  of,  50. 
definition  of,  50. 
etiology  of,  50. 
eyelashes  in,  51. 
pediculosa,  53. 
prognosis  in,  52. 
simplex,  51. 
symptoms  of,  51. 
synonymes  of,  50. 
treatment  of,  52. 
types  of,  50,  51. 
ulcerosa,  52. 
varieties  of,  50,  51. 
vaso-motor,  51. 
Blepbaro-phimosis,  65. 
Blepharoplastic    operation    of 

Manner  d' A rtha,  153. 
Blepharoplasty,  151. 
Blepharospasm,  60,  801. 

relief  of,  105. 
Blindness  as  a  symptom,  452. 
due  to  the  abuse  of  quinine, 

230. 
following  hemorrhage,  181, 

208. 
following  myopia,  368. 
following  ophthalmia  neo- 
natorum, 82. 
following      scarlet     fever, 

219. 
from  brain-tumor,  559,  569. 
in  idiots,  451. 
in  whooping-cough,  221. 
in  yellow  fever,  224. 
of  hysteria,  214. 
psychical,  570. 
simulated,  239,  987. 
Blisters  in  acute  hydrocephalus, 
471. 
in    tubercular    meningitis, 
523. 
Blockage,  arterial,  275,  279. 
Blood-current  during  exercise, 
275. 


Blood-extravQsations       within 

the  eye,  traumatic,  167. 
Blood-letting  in   acute  hydro- 
cephalus. 470. 
Blood-pressure  a  cause  of  hem- 
orrhage, 529. 
Blood-vessels,  causes  of  degen- 
eration in,  531. 
oilio-retinal,  165. 
disease  of,  leading  to  cere- 
bral   hemorrhage,    528, 
529. 
retinal,  163. 

increase  or  decrease  in 

the  number  of,  165. 

thickening  of  the  walls 

of,  166. 

Blowing  the  nose,  38. 

Blows,  effects  of,  upon  the  eye, 

166. 
"  Blue  child,"  535. 
Blue  line,  631.     See  also  Lead- 
Line. 
Board  of   Health    in    niinois, 

405. 
Boarding-schools  for  boys  and 
for  girls  compared,  373,  374. 
Boards   of    Health,   duties  of, 

403. 
Boating,  training  for,  295. 
"  Body  brain-work,"  277. 
Body,  measurement  of,  241. 
proportions  of,  242,  251. 
viewed   as   an   engine  for 
converting     mechanical 
energy  into  mechanical 
force,  259. 
Body -movements    in   walking, 

266. 
Boiling,  disinfection  by,  339. 
Bone.     See  names  of  the  differ- 
ent bones, 
replacement  of,  after  head- 
operations,  779. 
replacement  of   fragments 
in  the  skull,  777. 
Bone-lesions  in  cerebral  palsies, 

483. 
Bones  considered  as  levers,  260. 

of  the  foot,  263. 
Boric    acid    in    chronic    otitis 

media,  21. 
Boston  Free  Hospital,  411. 

scarlet  fever  in,  406. 
Bowditcb    on    phthisis    among 

school-children,  353. 
Bowditch's  table  of  height  and 
weight  of  boys,  285. 
table  of  height  and  weight 
of  girls,  299. 
Boxing  the  ears,  5,  15. 
Boys,  development  of,  283. 
Boys'  heights,  248,  285. 

school,  day's  work  in,  373. 
Bradford,  Eng.,  hospital  at,  41 1. 
Brain,  abnormalities  of,  struc- 
tural, 728.     See  Abnor- 
malities, 
absence  of,  728. 
areas  of,  564,  565. 
blood-supply  of,  525. 

in  convulsions,  860. 
carcinoma  of,  551. 

its  pathology,  553. 
cholesteatoma  of,  554. 
concussion    of.     See   Con- 


Brain,   oortical   areas  of,  564, 
565. 
cyst  of,  551. 
double,  729. 
dropsy  of  the,  466. 
echinococcus  of,  553. 
finding  and  extracting  bal- 
lets from,  765. 
foetal  and  infantile,  differ- 
ences   from    the    adult 
brain  in  pathology,  483. 
glioma  of,  551. 
gliosarooma  of,  551. 
gumma  of,  551,  554. 
hernia   of,    730.     See  En- 
oephalocele,  and  Hernia 
Cerebri, 
incisions  into,  778. 
infantile,  functional  peen- 

liarities  of,  864. 
inflammation  of.    See  Cere- 
bri tis. 
irritations  of,  566. 
its  relation  to  the  muscles, 

277. 
lateral  view  of,  573. 
lipoma  of,  554. 
microcephalic,  1028. 
motor  areas  of,  564. 
myxoma  of,  554. 
osteoma  of,  554. 
papilloma  of,  554. 
parasitic  cyst  of,  553. 
psammomaof,  554. 
removal    of    ballet    from, 

767. 
sarcoma  of,  551. 
sclerosis  of,  736,  738. 
senso-motor  centres  in,  860. 
sensory -motor  areas  of,  565. 
syphilitic  disease  of,  554. 
teratoma  of,  554. 
trilobular,  729. 
tubercle  of,  its  pathology, 
552. 
its  seats,  551. 
visual  areas  of,  565. 
water    on    the,   466.      See 
Hydrocephalus. 
Brain-abscess.     See  Abscess  of 

Brain. 
Brain-affections  in  lead-poison- 
ing, 627,  630,  631. 
Brain-atrophy,  local.     See  Po- 

rencephalus. 
Brain-cavities,  482.    See  Pores- 

oephalus. 
Brain-changes  due  to  an  embo- 
lus or  thrombus,  534. 
Brain -congestion    relieved    by 

massage,  329. 
Brain-cyst,  formation  of,  531. 
from  embolism  or  thrombo- 
sis, 533. 
Brain  -  development,    how    af- 
fected by  exercise,  277. 
Brain-disease,  atrophy    follow- 
ing,   how    distinguished 
from  primary  myopathy, 
821. 
convulsions  from,  880. 
epileptoid  seizures  due  to, 

461. 
ophthalmoscope  in,  184. 
Brain -electrode,   for    localising 
the  lesion  in  Jacksonian  epi- 
lepsy, 760. 
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^^^             H 

Bmin-hy]ii9rtrophj       d  i  s  t  i  n- 

Brnin-tutiiore  in  oorpon*  quad- 

Bridgeport  IIl(;b  Sobool,  vcnti-                ^^H 

gttifhed  frum   bydmcejihtlui^ 

ri}(eininii,57-l. 

bition  of,  382,  :iS8,  3Si^.                            ^^H 

1032,  103  L 

in  cortuit  of  cerebral  bemi- 

Urigbt's  disease,  eyt^-fiymptoms                ^^H 

BrainO«f  ioD»in  tubercular  men- 

»phcrc9,  5^1,  561 , 

of,  20il,  21L                              ^H 

ingitiflf  516. 

in  orum  i  erebri,  574. 

ophthalmoAcoptc  fvnU                 ^^^| 

Br&iD-tbrinlEmgo    mnd     hydro* 

insomnia  in,  561*. 

ures  of,  208.                              ^^H 

cephalui  e%  va^tio,  465|  472. 

in     the    Sylvian     fitsuro, 

Brissaud's  apparatus  for  rcgiB-                 ^^H 

Bmo*  softening    duo    to   clut. 

571. 

tering  tbc  knet^-jerk,  450.                       ^^H 

bU. 

irritations  from,  566. 

Brocu'»  centre,  lesion  of,  560.                     ^^H 

k>Ml,  eaiudt  of,  S.'M. 

Jacksonian     t^pilcjuy     in, 

Bromides,  ill  effect!)  of,  1031.                     ^^H 

scat  of,  535, 

561. 

in     acute     bydrocepbalus,                ^^H 

Brain-sutMtaticef   ootopenBatioD 

literature  of,  588. 

^H 

after  remoT&l  of,  7fltK 

local  spasm ji  in,  564. 

in  convulsions.  540,  894.                    ^^H 

Brain  >  lurgerj,     drainago     in, 

fymptoms  of,  560. 

in  epilepsy,  010.                                   ^^^| 

7«L 

looalisatioD  of,  562. 

in  Ii/ad-poiioning,  632.                    ^^^H 

a»e  of  the  eyrtoiueter   iot 

location  of,  572. 

in  sick  headache,  792.                   ^^^^^1 

774. 

mental    activity    in,    558, 

telanu«,  033.                                 ^^^^H 

Brain- tiimont,  551. 

562. 

BromiMO.  bow  avoidcnlt  010,                    ^^^^| 

agraphia  in,  5f*3. 

motor  area  in,  56 1. 

Bru»b,  Dr.  E.  N.,  on  idiocy  and                ^^^| 

aphasia  in,  5(^3. 

of  anterior  central   convo- 

imbecility. lUtO.                                      ^^M 

ataxia  in,  580. 

lutions,  563. 

Bru^b,  trephine-,  752.                                 ^^H 

atrtmhy  of  oiitic  nervo  in^ 

of     frontal    ooDvolutiont, 

Bulk'tjs,     extraction     of,     from                 ^^^| 

559. 

562. 

bead  wounds,  7(9-1,  765.                           ^^H 

bwal,  582. 

of  medulla,  576. 

Buphihalmos,  118.                                           ^^H 

ganglia  in,  572. 

of  ot^'ijiitiil  lobe,  56)). 

Burnett,    Dr.    Charles    H„   on                ^^H 

1       bibliogmphj  of,  5<HS. 

of  parmcc^ntrAl  lobule,  562. 

dijieases  of  the  enr  in  cbiU                ^^^| 

1       bliDtlDc-8«  in,  bb'i. 

of  ptirit-'tnl  lobe,  5(18. 

droD,                                                          ^^^1 

M     CMfj    uf.    563,    567,    572, 

of  poos,  576. 

Bumiug  uf  scbool-housM,  376,                ^^H 

■         575,  577-579,  581,  582. 

of  posterior  central  convo- 

Burns, convuUiuna  from,  878.                   ^^H 

lutions,  563. 

Byofs,  Dr.  .T.  W.,  on  nrophy>                ^^H 
liixis  of  disease  in  cbilaren,                ^^H 

central,  oaecf  of,  567. 

of  tecniioro-iphcnoidal  lube, 

oer«b«11ar,  551,  559,  58L 

571. 

^B 

^^_^    ataxia  In,  580. 

^^H 

^^^B  gait  in,  580. 

optic  neuritis  in,  55U. 

^H 

^^^r    operation*  for,  587. 

pain  in,  557. 

^^^1 

iytnptooi»  of,  570. 

papillitis  in,  550. 

Calcnlus,  lachrymal,  72.                             ^^H 

changes  uf  dispociition  in, 

paralyai.x  from,  567,  571. 

Cutendulii  in  chronic  otitis  me-                 ^^^| 

558. 

paraphasia  from,  571. 

^^1 

choked  di»k  in,  550. 

prognojtis  in,  585. 

C^lf-muijcles  of  children,  255,               ^^M 

eol lateral  effects  of,  554, 

pr«fK)rtion  of  oases  suitable 

^^M 

oonvul«ioni  in,  558. 

for  exiirpation,  587. 

Cali^tbenics  in  schools,  360*                     ^^H 

cortical,  5f(l,  562. 

pulfc  in,  560. 

Calomel   in  acute  bydrooepha-                ^^H 

■               ajrmploina  of,  562. 

reading  In,  569. 

^^M 

■     craniat  nervM  iOi  576. 

rctlexcs  in,  577, 

CalvcH     of     legs,    comparative                 ^^^| 

M     crying  in,  558. 

reuiovtti  of,  586. 

measurements  of,  255,  ftoU,                    ^^^M 

m    death  from,  585. 

respiration  in,  56U. 

Canal,  auditory,  8.                                     ^^H 

f    dementia  in,  559,  5^2. 

■ex  in,  556. 

iif  Ckquei,  persistent,  164.                ^^H 

diagnottis    from    broin-ab- 

situation  of,  583. 

CiiiiAlieuli,  anomalies  of,  7t.                     ^^H 

sceai.  583. 

ttatiMic'S  of,  551. 

C»inaliculu{i,  lachrymal,  slitting                ^^H 

fVoin    nbronio    bydro- 

surgical  Ireatnicnt  of,  586. 

^H 

m               oephalns,   584. 

symptoms  of,  557. 

stricture  of,  75.                             ^^^| 

H            from   maltiple  sclero- 

in    frontal     lobar    in- 

sur^ficral operations  un,  151.                 ^^^| 

■                        818,511). 

volvement,  502. 

Canou  of  Carus,  246,                                 ^^H 

H            from  tubercalar  men- 

syncope  in,  560. 

of  Folykleitos,  243,  244.                    ^H 

■                ingitij},  584. 

sTphilitie,     treatment     of. 

of  Story,  246.                                        ^^M 

■            of   ca»e«   involving    a 

585. 

Cantos  galli,  881.                                            ^H 

^                paHetal  lobe,  568. 

table  of,  551. 

Ca|iacity  for  crime,  422.                              ^^H 

of  existence  of,  583. 

table  ihowing  sex  in,  5^11. 

CapiMury  aneurism  of  the  ret^                ^^^| 

of  variety  oC  583. 

leraper  in,  558. 

ina,  225,  nutr.                                             ^^M 

_      dtfTerential    diagnosia     of, 

treatment  of,  585,  774. 

Carbo  hydrate  diet,  202.                             ^^1 

■         583. 

after     operation     for, 

Carbo-hydrates  work -producers                ^^H 

M     diffpo«itinn  In,  558, 

780. 

aa    well    as    heat > prod uc«r»,                ^^H 

■      eeecUi  uf,  554. 

varieties  of,  551. 

^H 

■     enuolcntton  of,  778. 

vascularity  of,  586.                i 

Carbolic  acid  a«  a  diBinfectant,               ^^H 

■      i*pilq»Ay  in,  5«3,  564, 

vcrttfTo  in,  560,  577.               i 

^H 

etioloj^y  of,  555. 

vomitirif?  in,  550. 

Carbon  bisulphide,  eyc*troubles                ^^H 

cjciintation    of,    568,    SS<I, 
K         776. 

word-blindncsf  in,  569, 

due  to,  234.                                                  ^^H 

word-dpftfnoM  in,  560,  .'J7l, 

Carbonace<ii»s  foo^fs,  202,                            ^^^| 

H     eye-fytnptoiM»  of,  659. 

Brain -work     compared     wllh 

Carbonic  avid  expired  by  cbiK                ^^H 
dren,  it 70.                                 ^^M 

■     ferer  in,  5{!0. 

muscle-work,  278. 

B    general  ivmptoms  of,  557. 

BrAtti-woundi*,    gtinsbot.      »9«4r 

in  air,  how  Mtimaled,               ^^H 

■     headache  in,  557. 

WaunU#,  GunMhut. 

390-394.                                   ^H 

httoaianoppiH  in,  5i^U,  570. 

Breakage  of  retina,  167. 

poisoniuj^i  377.                             ^^^| 

hvanorrhagc     dtiriug     re- 

Break-down  of  health  al  school, 

Carcinoma   of   brain,  scats  of,                ^^^| 

M          njov»l  of,  777. 

350,  U2, 

^^M 

■    in  bn<ft1  ganglia,  diagnoHis 

Breast  milk,  arsenic  in,  604. 

of  skull,  767.     See  Malig.                ^H 

■         of,  574. 

Breathing  during  exercise,  275. 

nant  lirowths.                                 ^^H 
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Cardiao  stimulants  in  tubercu- 
lar meniDgitis,  523. 
Caries  of  petrous  bone,  4. 

of  spinal  column,  meningo- 
myelitis  from, 
645. 
myelitis  in,  645. 
See  Meningo- 
Myelitis. 
Garpo-pedal  spasm,  882.      See 

Tetany. 
Carroll's        modification        of 

Lange's  air-te«t,  393. 
Catalepsy,  941. 

anatomical  features  in,  943. 
artificial,  942. 
attacks  of,  943. 
causes  of,  942. 
definition  of,  941. 
diagnosis  of,  944. 
etiology  of,  942. 
history  of,  941. 
hypnotic,  942, 943,  978. 
hysterical,  978. 
induced,  942. 
medication  in,  944. 
onset  of,  943. 
pathology  of,  942. 
prognosis  of,  944. 
spontaneous,  942. 
symptomatology  of,  943. 
treatment  of,  944. 
Catamenial  period,  dangers  of, 
300. 
hygiene  of  the,  300. 
rest  during  the,  300. 
Cataract,  127. 

acquired,  131. 

lamellar,  132. 
anterior  capsular,  129. 
polar,  129. 

(acquired),  133. 
axial,  129. 
<»peular,  133. 
causes  of,  130. 

acquired,  131. 
lamellar,  132. 
central  congenital,  128. 
complete  congenital,  128. 
congenital,  128. 
central,  128. 
membranous,  131. 
posterior  polar,  130. 
diagnosis  of,  128. 
discission  of,  155. 
etiology  of,  130. 
false,  133. 
fluid,  131. 

hard  acquired  total,  131. 
incomplete  congenital,  128. 
iridectomy  for,  130. 
lacteous,  131. 
lamellar,  129. 

acquired,  132. 
its     association     with 
convulsions,  888. 
membranaceous,  131. 
milky,  131. 
Morgagnian,  131. 
neeilling  of,  155. 
operation  for,  155. 
partial  congenital,  128, 129. 
perinucleair,  132. 
polar,  129,  130,  133. 
posterior  polar,  130,  133. 
punctate,  129. 
pyramidal,  129. 


Cataract,  pyramidal,  following 
oornoal  ulcer,  80. 
soft  acquired  total,  131. 
spurious,  133. 
stellate,  129. 
traumatic,  132. 
treatment  of,  130. 

traumatic,  132. 
true,  133. 
varieties  of,  128. 

of  acauired,  131. 
sonular,  129. 

(acquired),  132. 
Catarrh,  nstsal,  dulness  of  mind 
associated  with,  1044. 
▼aginal,  varieties  of,  444. 
Catarrh-snufis   to   be   avoided, 

38. 
Catarrhal  conjunctivitis,  86. 
ophthalmia,  85.     See  Oph- 
thalmia, Muoo-purulent. 
Catelectrotonos,  455. 
Catgut  drainage  in  brain-sur- 
gery, 761. 
oftrephine-wound,757. 
Cathartics  in  acute  hydrooeph- 

alus,  470. 
Cat's  eye,  amaurotic,  175. 
Cauda  equina  in  meningo-mye- 
•    litis,  652. 

Causation  of  disease,  333. 
Cauterization  in  spinal  diseases, 

678. 
Cavities  in  brain-substance,  482. 

See  Porencephalus. 
Cell-action  in   preventing  dis- 
ease, 335. 
Cellar-air  objectionable,  389. 
Cellar-moisture,  evils  of,  375. 
Cellar-plan  showing  a  combined 
heating  and  ventilating  ap- 
paratus, 383. 
Cellars,  construction  of,  396. 
Cellular     elements     destroyed 

during  exercise,  274. 
Cellulitis  of  orbit,  123. 
Central   magnitude  in  anthro- 
pometry, 247. 
Centres,  excito-motor,  864. 
inhibitory,  860,  861,  864. 
senso-motor,  860. 
C^phalalgie  scolaire,  349. 
Cerebellar  abscess,  operation  for, 
770. 
with     optic     neuritis, 
191. 
aUxia,  580. 

diagnosis  of,  580. 
disease,  caaes  of,  581. 
tumors,  operations  for,  587. 

cases  of,  581,  582. 
vertigo,  580. 
Cerebral   abscess,   bibliography 
of,    494.      See    Ab- 
scess, 
occurrence     of,     with 
n  euro- retinitis,  191. 
anaemia,    the    ophthalmo- 
scope in,  184. 
and  muscular  force,  corre- 
lation of,  278. 
aneurism,  529. 
cortex,  functions  of,  561. 

tumors  of,  561. 
croup,  881. 

degeneration  due  to  embo- 
lism or  thrombosis,  534. 


Cerebral    disease,    ophthaloMK 
Bcope  in,  158. 
headaches,  838. 
hemorrhage,  525. 

age  of  patients  with, 

629. 
aphasia  from,  538. 
aasooiated   movements 

after,  538,  539. 
cases  of,  527. 
causes  of,  526,  529. 
dot  after,  531. 
contractures  after,  539, 

540. 
convulsions  with,  530. 
direct  caosea  of,  529. 
etiology  of,  626,  529. 
heart-diseases       and, 

630. 
hemiplegia  from,  530. 
infectious         diseases 

leading  to,  530. 
kidney-diseases       in, 

530. 
locality  of,  529. 
ophthalmosoopio  feat- 
ures of,  184. 
paralysis  in,  530,  537. 
■eat  of,  529. 
strabismus  from,  638. 
symptoms  of,  535. 
syphilitic    origin    of, 

531. 
tracings  of  assoeiated 
movements       after, 
539. 
traumatie,  527,  535. 
hernia,  730.     See  Encepb- 
alocele  and  Hernia  Cere- 
bri, 
hypersemia,       ophthalmo- 
scopic features  of,  184. 
palsies,  479. 

age  of  patients  with, 

480,  541. 
analysis  of   cases  of, 

541. 
anatomical  features  of, 

480. 
aphasia  after,  538. 
bibliography    ot   479, 

489. 
causes  of,  480.  530. 
coma     in,     488,    537, 

547,  548. 
compared  with  polio- 
myelitis     anterior, 
708. 
contractures    in,   486, 

539,  549. 
oonvulbions     in,    485, 

486,  536,  537,  548. 
cortical  lesions  in,  54.^. 
cranial  asymmetry  in, 

541. 
definition  of,  479. 
deformities  from,  536. 
diagnosis  of,  487, 54.1. 
of     the    seat    of 
lesion,  544. 
difierential     diagnosis 

of,  546. 
diplegia  in,  641. 
due     to     hemorrhsga^ 

530. 
encephalitis  in,  481. 
congenital,  482. 
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Jfkttthnl  pm\ncs.  «pil«p«jr  with. 

Cerebro-ffpina)   fever    dtaoriiui- 

Chorea,  840.                                                ^H 

•187,  64a. 

fint«J  t'roui  my«Iitii!,  672. 

un  ato  til i  c:al  f ent u ree  of,  814.             ^^| 

etiulogv  <i>f»  480. 

meningitia      folio  wo<l      by 

ar«enic  in,  8^)4.                                  ^^H 

face  \n',  484,  537,  54h 

deafneas,  40,  43. 

awkwardness  in,  848,  049.               ^^M 

'               fmrutli^m  in,  488. 

opbtbalmoi^oopio   feat- 

harking in,  849.                                ^^M 

from  otuboibm,  5^2, 

ures  of,  194. 

bathing  in,  854.                               ^^M 

froio     liyUrooepliiam* 

Bcleroflis,      multipLet     4^5. 

brain-,  850.                                           ^^M 

48S. 

Set  SclofQ^i*, 

brain  in,  846.                                     ^^| 

from   iotmcraoml   tu- 

Cerebrum, absence  of,  728. 

bromides  in,  H54.                                ^^^h 

mor,  4dH. 

Cerumen,  6,  7,  11. 

cardiac  dis^caxe  in,  844, 850.             ^^M 

rrom   meningitis,  487, 

in  chronic  otitis  media,  32. 

mmm  of,  840.                                  ^^M 

488. 

remov'dl  of,  12. 

cerebral  origin  of,  847,                     ^^| 

\                rruiiimyeliUfff487,48S. 

Ce»«puul»,  disinfection  of,  ,'143, 

chloral  in,  S^o,                                  ^^H 

from  thrombQ«ii,  hM. 

Cbaif  for  pupil«  at  Khuol,  359, 

chronic,  8.7U,  851.                              ^^M 

from  trADirarto  myeli- 

360,  361. 

cimicifugii  in,  855.                           ^^H 

tia,  488. 

ribbed,  in  gymnastics,  312, 

climate  in,  842.                                 ^^H 

from  tixbuliLr  m  do  in  gl- 

313. 

coitiplicntiuna  of,  850,                      ^^H 

ib.  4H8, 

too  high,  365. 

oimgenital,  841.                                  ^^H 

Gothic  patiit«  lo,  641. 

Cbaluiion,  ^4. 

convulaiona  with,  85L                    ^^H 

hebistude  in,  48H. 

CharciA'9    disoaie,    495.        See 

dotinition  of,  840.                           ^^^| 

.               hvmiplegic,    530,    537, 

Sclerosia,  Mtiltiple. 

deglutition  in,  849.                          ^^H 

'                    541. 

Clmrily  institutions,  419. 

dementia  after,  850.                         ^^H 

bemorrbiigio,    dUgno- 

Chart  of  porBonal   and  family 

diagnoi^is  of,  852.                             ^^H 

§10  of,  644, 

hiatory,  286. 

diet  in,  853.                                         ^H 

history  of.  479. 

Chemical  aaiepftfl,  337. 

digitalis  in,  855.                               ^H 

^               idiocy  following,  ^41, 

di^ttifectinn,  339. 

distinguished    from    at  ho-            ^^H 

547. 

eXAtninatit>ni    uf    urine   for 

tosh,  940.                              ^^M 

)fi|ituoophiiliiS  tn,  54  L 

lend,  641. 

from  epileptiform  oon-             ^^H 

iMioiia  in,  480,  54a. 

CbemoBia   uf    the  eonjuaolirtti 

vulttions,  852.                         ^^^^| 

litoriiture  of,  479,  4S9. 

ItJl. 

from     multiple     fole-            ^^B 

,               looiiltiing     symptoms 

Cbost»  massago  of,  327. 

roBiJi,  509.                               ^H 

of,  4H5. 

mobility  of.  263. 

dogs  with,  847.                                  ^^M 

Cheat-defects  of  the  young,  371. 

doubtful  pathology  of,  847.             ^^M 

meningeift]  eM«t,  544. 

due  10  eyu-itrain,  145.                    ^^H 

lesioni  In,  543. 

train i»g,  371. 

durattim  of,  851,  853.                       ^^H 

microoepha1a»  io,  541. 

Cbt>?(t'expaosLun  iluring  various 

embolism  in,  846.                               ^^H 

motor    symptomt    of, 

a.iil»  nnd  in  viiriuus  puflitiona, 

exercise  in,  853.                                 ^^^| 

480,  5S8. 

1.75. 

oxhaujtion  from,  848,                      ^^B 

mtiactilur  oonlnoturw 

Cbeet-meiL0uromenta.  253. 

electrical  rciictionfl  in,  849.             ^^H 

in,  48A. 

Clieyne-Stukv«    rt>-ff|iirnlion    in 

electricity  in,  8.'>5,                             ^^M 

wnetiDg  iQ,  4S0« 

acute     hyctrocopha^ 

emotional  cauces,  842,                     ^^H 

naiure  or,  4T9. 

loa,  468. 

endocarditis  with,  850,                     ^^H 

pftrnpleg^ic,  541. 

in  brain-tumor,  5(J(1. 

epilepsy   in    relation  with,              ^^B 

piitliittogictkl    amitoiiij 

in  tubcreiiliir  meningi- 

^M 

of,  4fiO. 

tis.  519. 

etiologj  of,  840.                                ^^H 

potiocneephnlitit  ivb  a 

tfigniReanee       of. 

excitement  an  a  cause,  842.             ^^H 

CMUra  uf.  544,  545. 

519. 

faeie»  of,  848.                                   ^H 

Obioken-pojc,    opbthalmoeoopio 

fright  in,  842.                                     ^H 

prognoi'is  in,  488,  54(1, 

features  of.  :r21. 

frf>m  lead'poiaoning,  034.                ^^H 

547. 

Child  c'onvieta,  423, 

galvanism  in,  855.                            ^^H 

redoxes  in,  537. 

Gbild-orowinfc,  881. 

gravidarum,  844,  856.                     ^^H 

Mftt  of  humorrhf^fe  io, 

ChildbmKl,  psy«3ho!t«i  of,  452. 

gray   matter  of  brain   in,             ^^H 

543. 

Children  in  cily  «cb<MilB,  349. 

^H 

8tmbismu9  in,  54  L 

liability  of,  to  nervous  dli- 

hear4-disea«e  in.  844,  850.              ^H 

pymptomntoiogy       of, 

eaaef,  788. 

heart-touiea  in,  855.                         ^^H 

485.  512. 

medico-legal  teitimony  of, 

heredity  in,  841.                                ^H 

tifcbuJttr  view  of  rMulta 

4:ici. 

history  of,  840.                                   ^^M 

of,  5tL 

weakly,  at  lohool,  353. 

huw   di.^tingnl.^hable    from              ^^M 

>              teethti(»formUiofaft«r, 

Cbildrtn*8  boapitatB,  409. 

athoto!>iH,  94 n.                              ^H 

541. 

Chlural  in  chorea,  855. 

hyaline   degeueratiotia    in,             ^^^| 

lemparmture  in,  5.H7. 

in  cunvuUiona,  894. 

^H 

tbrombodit    in,    ding- 

in  tct4inu»,  933. 

hjosoyamia  In,  855.                        ^^M 

tiijKih  of.  514. 

Chlorai  hydrate  in  ncate  hydro- 

hysterical,  852.                                   ^^1 

tmiiaicntol.  488,  548. 

eepbalui,  471. 

tn»obonUcbildrcn,850,859*             ^^| 

e<»nvu]»ion«       in, 

Chloride  of  aulpbur  poisoning. 

injuries  received  in,  849.                  ^^H 

54U. 

the  eye  tn,  2.-^4. 

intellect  in,  850.                                 ^H 

fpAstifi    pAliiefl,    cafes    of, 

Chlorine  m  a  disinfectant,  840. 

iron  in,  855.                                        ^^M 

^^542, 

Chloroform    in     braln'surgery, 

ltf>   relation   to   other  din-             ^^M 

•         tbeTuioHj^tur,  491. 

775. 

eases,  461.                                       ^^H 

Herabriti^.  difTu^u  ^uppeirntive. 

Chlorosis,  mas^go  in,  331. 

Jerking  muvementa  in,  848.              ^^H 

■           following      n      gunsbut 

Choked   di«k    in    hrain<ttimor, 

Inrvngeal  complloatloni  in,             ^^| 

■           wouttd,  7A7. 

559. 

^H 

1         previjntirm  &t  781. 

in  optic  neuritif,  190, 

mania  with,  850.                              ^^M 

1         treatinent     of,     703.      Sre 

n\. 

marriage  followed  by,  844.             ^^M 

•              EneepbiiHtia. 

Cholera^  ophtbalmoBODpio  feat- 

marriage in,  856.                              ^^M 

CerebrO'«pinti]  deforiziitbM.    Set 

ures  of,  224. 

maiiiage  for,  329,  855.                      ^H 

Abnormitli(ie«. 

mediostion  in,  854.                         ^^H 
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^^^ 

^^^^    Choreu,  iiienUl  di«turbiiDcc*  in, 

Chromium  as  m  factor  in  lead' 

Compensatiot)  after  loss  of  brnin- 
suWancc,  7 60. 

^^H 

poisoning,  626. 

^^^^H           mind  In,  850, 

Church  reformatory  work,  430. 

Cotiipetitive    examinationi    in 

^^^1           moTcmonUi  of,  348. 

Cicatricial       octro|iionj        how 

aohools,  344. 

^^H            names  of,  84 U. 

trciaed,  153. 

Compound  fracture  of  the  viiaU 

^^^H           negroes  with,  842. 

Cigarettes    forbidden    to  gym- 

of  the  cranium,  761. 

^^^H           not    the    ancient   dancing 

nasts,  204. 

Coniprenaion-myelitis,  646.   Su 

^^^B                mtinia,  84U. 

Cilia  of  eyelids,  62.     Se^  Eyo- 

Meningo-Myelilis. 

^^^            ane^*ided,  «48,  851,  862. 

laches. 

Con]prcs^ionlll    diteaae  of   the 

■^                  on  let  of;  h48. 

Cilio-retiniil  blood-vcaselg,  165. 

spioul   «x»rd,  646,     Set  Men- 

^^^_            ophthalmosoupe  in,  19t}. 

Circulation  of  blood  during  ejt- 

ingu-Myelitis. 

^^^ft           opiaiei  to  be  discarded  irii 

crcise,  275. 

CompuUory  vawinntioii,  405. 

^H 

Circulatory    sy»tem,    diforders 

Cunecnted    trauma tl»m    of   the 

^^H           piiralytto,  S49. 

of,  revealed  hy  the  ophthnl- 

eye,  166. 

^^^H             j)ara»ites  cnuiiiog,  845. 

[u0i»cope,  177. 

Concussion  of  the  braio,  diet  io« 

^^^H            pathology  of,  $45. 

Circumciisioo^  convulsions  after, 

763. 

^^H            pemiiitfint,  852. 

878. 

ebaving  Ihe  bead  in, 

^^^H            post'hcmiplegio,  S53. 

for  headache,  839. 

763. 

^^^H            pregnancy  a  cauft«f  844^  8.j6. 

for  reflex  pnralyeis,  807, 

treatment  of,  7<t3. 

^^^H            pru^Qosii  in,  SjB. 

Cistern-o?erflows,  398. 

of  the  8f)iue,  maUngeriog 

^^^H            puerperal,  844. 

City  hospitals  for  children,  40V. 

in.  201. 

^^m           race  in,  842. 

schools,  children  of,  :U9. 

ofththuimosoopie  feaW 

^^^H           reading  in,  85S. 

Civil    law    regarding   capacity 

ures  of,  200. 

^^H            recurrence  of,  S42^  851. 

of  cHjmtnittixtg  crime,  422. 

Cooditions     favoring    diB«ti&^^^| 

^^H            reflex,  B45. 

Claw -blind  Ji»  inyelitii*.  f>5d. 

^^H 

^^^H           rest    essential   to  euro  of, 

Clciinlincfs  in  prophylaxis,  337. 

of  disease,  333.                    ^^^ 

^^H               853, 854. 

Cloft  eyiiHd,  07. 

Confession  of  crime  by  childrea,        1 

^^H           reHtloieneM  in,  8^1  S. 

Cleveland    High   gchool,  Ohio, 

424.                                                  ■ 

^^H           rheumatic,  B43,  dhih 

346. 

Confidence  of  a  ehild,  bow  beet         I 

^^^m            icbool-children  with,  855. 

Ohio,  school  pnnishments 

gained,  4.^6.                                      1 

^^^H           ecliool-influeneea  in»  H42. 

in,  374. 

Congenital  cyanotis.  the  oph»^^J 

^^H           tedatives  in,  855. 

Clonic  facial  spasm,  80]. 

tbalnio?c<ipL>  in,  177.                 ^^^| 

^^m 

spasm  of  onkle,  454,  450. 

ConicitI  cornea,  117.                     ^^^| 

^^■^           Bleep  in,  84tf. 

Clci^uet's  catiiit,  t>ersii»tent,  164. 
Clot,  apoplectic,  tii^tory  of,  531, 

Conjunctiva,  cbetno«is  of,  101,          V 

^^H             speech  in,  340. 

croup  uf,  U6.                                 1 

^^H            gpinnl,  841. 

in    bmin,    kii^ds    of,    534. 

diseases  of,  77,                             1 

^^^H            »)>iniil  eord  in,  $46,  847. 

.V*f    EmhoUem    and 

essential  shrinking  of,  109.          1 

^^H            etatiatie^  of,  840,  843. 

Thrumbosiij*. 

hemorrhage  from,  10 1.          ^^M 

^^^^B           anlphonal  in,  855. 

after  beiuorrhage,  531. 

hyper«?uiia  of,  86.                 ^^H 

^^^H           swallowing  in,  84^, 

intracranial,    removal    of. 

lupus  of,  101.                         ^^^1 

^^^V            Bym[itomi  of.  B47. 

772. 

lymphangieetasis  of,  91.       ^^B 

^^^H             pynonymcd  of,  S-IO. 

Clothing  of  girls,  300. 

pimples   of  the,   94.      Sf§          ■ 

^^^H            teuiper  in,  850. 

of  pupils,  367. 

also  Keratitis,  Pblyctea.  ^J 

^^H            toDgue  in,  848,  849, 

Clah-foot    from     poliomyelttts, 

^^^M 

^^^H            toxic  CAU»e«  of,  843. 

702,  7o;i. 

pterygium  of,  103.              ^^H 

^^^H            treatment  of,  863. 

hysterical.  080,  905. 

tubercle  qU  99.                      ^^H 

^^H            twitching^  in,  847. 

Codeia  in  Pott's  dliiea#c.  793. 

tuinum  of,  102.                     ^^^H 

^^H            weather  in,  842. 

Cod>1iver  oil  tor  uiultiple  scle- 

xeroiis of,  09.                       ^^H 

^^H           with    bereditary   lyphills, 

rosis,  512, 

Coigunctival  calJirrh^  epldemio,         W 

^^g 

Cold  bath,  38,  204. 

86,                                                     I 

^^^^             worms  aa  a  oaoje,  $45. 

feet,  321. 

Conjtinclivitii",     acute,    fliftio-          I 

H           Choreic  hemiplegia,  467. 

Cold-water  bathing,  dungeri  of, 

guishod    from    muco-pu-          I 

^1           Choroid,  nbnortn  all  ties  of,  160. 

38. 

rulent  ophthalmia,  85.             1 

^M                    angiomjE  of,  174,  183. 

Colic  from  lead -poisoning,  625. 

lestiviilis,  92.                                  ■ 

^^^^            (Mjlohoma  of,  102, 

College-life,    physical     culture 

catarrhal,    85.      Set   Oph-         M 

^^^L           di!tache<l,  160. 

in,  286. 

thnlmta,  Muco-Piuniltiil.^^^| 

^^^H           enehondroma  of,  174. 

Colohoma  of  choroid,  162. 

ch runic,  ^1.                           ^^^H 

^^^^1           granuloma  of,  174. 

of  ovelids,  67. 

croupous,  95.                        ^^^ 

^^^H            in  renal  diBease,  210. 

of  iris,  124. 

dipbthfritic,  96.    ♦SV*  Oph- 

^^^H           partly  involved  in  a  nte- 

of   sheaths    of    the    op  tie 

thalinia,  Diphtheritic, 

^^^1 

nerve,  163. 

folliculftrin,  87. 

^^^H            rapture    of,   from    eontro- 

C^ilor-hlindnesa,  338. 

membranous,  95. 

^^^H                coup,  166. 

hysieritittl,  987. 

phlyctenular,  93.     .SVridiO 

^^^H            sarcoma  of,  bow  di»crtmi- 

treatment  of,  239. 

Keratitis,  Phlyctenular, 

^^^H                Dated     frtim     suhrelinul 

Color-perversions  in   hysteria. 

purulent,    77.       S*t  Oph- 

^^^H               efuffion. 

215,987. 

thalmia  Neanatorum. 

^^H            tubercle  in,  227. 

Color-symptoms  due  to  toh«oeo. 

toxic,  9L 

^^^            tumors  of,  172,  173. 

230. 

Conner,  Dr.  P.  S.,  on  the  sur-  ^_ 

^r           Choroidal  emi)olit4m,  170. 

Color-vlsloni  seen  in  hcmicra- 

pical  treatment  of  abnormsU  ^^H 
ities  of  the  brain  and  spinal  ^^H 

^^^^     Choroid! tii  from  ametropia,  170. 

nia,  195. 

^^^K            metasistio,    after    mllInt^fl, 

Com»,  {<igniicance  of,  488. 

oord.  741. 

^H 

Combustion   of   ti^isues  during 

Consanguineous         iUMTiifft% 

^^^H           purulent,  as  a  result  of  ob- 

exercise,  274. 

1021. 

^^^H              ttraetive    Taseular    dis- 

Cotney's  tedt  for  lead  in  urine. 

Conscienee,  nature  of,  423. 

^^V              eue»  170. 

640, 

Consent  to  crime,  oapaeity  o£ 

^g          Cbromato    of  lead,    poisoning 

Common  law  regarding  capacity 

425. 

^^       from,  617,  618. 

of  cotumilting  crime,  423. 

Constipation,  295, 

1 

^^* 
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^H 

Oonvulition^   differential   diag- 

Convulsions  in  acute  InfeK^liouf             ^^^| 

ing,  (J3I. 

noci«of,  891. 

^^^1 

Coiitlruction  of  ehildrea'f  ho#. 

digestive     truables     witbg 

ID  cerebral  patsie*,  48&,  536,             ^^^H 

ptlttK  409. 

870. 

in  beart-di«easfNi,  proguo-             ^^^H 

of  bwptUK416. 

diacriminated     from    epi- 

io,  880.                                   ^^H 

Conitimfition    in    8(vbi>ol  -  <]hil. 

lepfy,  892. 

in  inherited  lyphitia,  590,             ^^H 

dreo,  ^52. 

due  to  otitijt  media,  24. 

591,693.  '                                     ^^M 

CoDtagtou«  diseafiCM)  in  sohooli, 

eamcbe  with,  dlS,  896. 

in  measles,  889.                                  ^^H 

403. 

effect!  of,  on  health,  SS9. 

in  multiple  cerebro-«pinal             ^^^H 
solerosift,  5lil,  50tf.                        ^^^H 

inoubfttorjr  period*  of. 

emeiiea  in,  8'.N. 

408. 

emotional.  87 tf. 

in   t^oliomyelitia    anterior,            ^^^H 

uolation    of    B&tieoU 

eneniHta  in,  8Vt4. 

with,  iO^. 

enter  if  fever  a»  a  eaoM  of, 

in  «carl«t  fever,  889.                        ^^^H 

ophthalmta  in  schools,  407- 

87  ft. 

in  whooping-cough,  889,                 ^^^H 

Contour  t*f  musol^ji,  rocordiag 

epilep^j  and,  Sttft,  887. 

inilige.^i:i4)n  a  factor  in,  870.             ^^^^| 

of,  US. 

following,  888. 

infj^ntilt^,                                             ^^^^| 

Contracture  diJoriuiiaQ^tod  from 

epileptiform,  8;i9,  888.   S^ 

in8i*ct-bite«  a  cnuseof,  878*             ^^^^| 

hystfsrical  fioatrnction,  UUVL 

alfto  Epilops^. 

intermittent  fever  in.  876.              ^^^H 

OODtneturoft  after  betuorrbagia 

ct^Ticntial,  860. 

intestinal  disorders  io,  871.            ^^^H 

hemiplegia,  a31l,  5M1. 

etber  in,  895. 

intestinal  pmrasitee  a  catUQ             ^^^H 

hyttcrtcal,     trentment     of. 

etiology  of,  857. 

^^H 

11)07. 

exantbernuta  with,  8S9. 

inward,  866,  881.                             ^^H 

in    maltiplo  oerebro-erpiiial 

exciting  causes  of,  860. 

irritation  of  nerves  in,  878.             ^^H 

iciefcwiia,  501. 

eye  iu,  861. 

imtationB  eautfing,  877.                  ^^^H 

prevDOtii'ti  of.  540, 

fainting  followed  by,  878, 

kinds  of,  >4in.                                   ^^H 

Contrecuup,     ruptar*    of     Iho 

fever    a    cause     of,    876, 

lancing  the  gums  in,  894.               ^^^H 

tiboroid  from,  \M. 

8T6. 

laryngeal  causes  of,  879.                  ^^^H 

Contuffod    scalp-wouads,    local 

food  a  cause  of,  870* 

malarial,  876.                                    ^^^^| 

treatment  of,  7 5 it 

fright  a  cause  of,  87^, 

mechanii^m  of,  861,  K8U.                   ^^^1 

ConuA,  |K)eteriur,  142. 

from  cerebral  boioorrbagei, 

meteorological     conditions              ^^^H 

Con ralei sent  bo»pital«,  418. 

51^0. 

favoring,  871,  874.                       ^^H 

Convolutions  of  braia>  functions 

from    lead -poisoning,    628, 

morbus  ooeruleuR  with,  878.            ^^^H 

of,  5<i6. 

6;iO. 

morphine  in,  895.                             ^^^H 

CoavaUion-oentre,  869. 

from     poliomyelitiB    ante- 

mortality from,  887<                         ^^^H 

Cod rulfl tons,    857.       Sw   u\m 

rior,  8H0. 

nerve-centres  in,  858.                        ^^^H 

Larjngifliniii  Stridultia. 

ga^tro-intcatinal    didorderi 

nerve-irritation  in,  878.                    ^^^B 

age  in,  862. 

in,  871. 

newly-born  with,  887.                       ^^H 

aniMtheiioi  in,  ftt»5. 

generiil,  8S2. 

nitrite  of  amy  I  in,  895.                    ^^H 

Miatomioal  ebangefl  in,  S90. 

albuminuria  in,  886. 

Dou-organie,  796.     iSSs«a.lBO            ^^^H 

aoodjQM  in,  »0:>,  HOO. 

bowels  in,  8HJ). 

Eolainpela.                                  ^^H 

of  special  mnscles  or  parts,            ^^^H 

autopeioi  after,  8tf0. 

bliie-disea«e  with,  878. 

oouT.^ts  of,  ^i<6. 

^^H 

brain  in,  858. 

death  from,  886, 

ophthalmofeope  in,  861.                  ^^^H 

Vrain>difloaD«  a  eati»0    off 

duration  of,  886. 

opiates  in,  80.^.                                    ^^^^| 

880. 

ecIainptiL*       oondilLon 

overfeeding;  in,  870,                            ^^^^| 

brrtin-losbtia  in,  StfO. 

itfter.  8S4. 

pain  in,  HV(6.                                   ^^H 

bnjioitUr**  in,  8»4. 

epiltHjitiform,  888, 

paro3(yam  of,  bow  treated,             ^^^H 

burn*  causing,  878, 

formM  of,  883. 

^^H 

cataract  anil,  M88« 

bi«torj  of  an  attack  of, 

pathology  of,  890.                              ^^^H 

cauau  of,  45U,  857. 

88.1. 

periph  or  al ,  85  8 .                                  ^^H 

groupuij.  S&1. 

oniet  of,  883. 

peripheral  nerve- irritation             ^^^H 

in  gcnaraV,  86 1. 

paroxysm  in,  88.^. 

^^M 

centml,  or  noa-periphonil, 

proiiromea  of,  88 Ji. 

perttiMls  with.  877.                         ^^H 

857. 

prognoai*  in,  886, 

pneumonia  as  a  oaase  of,            ^^^H 

leiions  inp  858. 

pulse  in,  884. 

^^H 

cierebral,  858. 

lignificanue  of,  887. 

poBt^  mortem     appearaocei            ^^^H 

ehloral  in,  8tt». 

epaimi  of,  888. 

after,                                              ^^H 

chlorofurni  in,  84)5. 

Btupor  following,  884. 

process  of,  864.                                 ^^^H 

oirtjulfttion  in,  878. 

symptoms  of,  general, 

pro<lromQfl  of.  882.                              ^^^1 

circulation' difordor«  lead- 

883. 

riichiriB  and,  866,  888.                     ^^^M 

H               log  to,  880. 

prodrotnal,  888, 

re8ex  origi n  of,  864, 866.                 ^^M 

^H          oireumoiBiun  cauiing,  S78. 

urine  in,  885. 

remedies  in,  895.                               ^^^H 

■          elajti^e*  (»r,  H68. 

Yarieties  of,  883. 

results  of,  888.                                   ^^^H 

■          olaveifiuation  of,  8S1,  891. 

grouping  of,  891, 

nckcts  a  cause  of,  866,  888.            ^^^| 

B           cold  to  beiLd  in,  Bm. 

guinen-pigexperimentt  ra* 

^^^H 

complicating     pncumoniaj 

garding,  87i». 

tcalda  cau.<«ing,  878.                         ^^^H 

S7rt. 

gum-lnnoing  in,  894. 

s««M>n  of  year  in,  871,  874.            ^^^1 

deatbp  from,  862. 

health  aHer,  888. 

sequel i  of,  890.                                  ^^^1 

definition  of,  B57. 

heart  di^ea^es  with,  878. 

sex                                                        ^^H 

dentition     in.     863,     86», 

heredity  in,  86&, 

signiflcance  of,  857.                        ^^^H 

K               HU4,  102D.  1031). 

hot  bath  in,  W.L 

ikin'diM»8«  with.  878.                 ^^H 

■           diagnosis  of,  887. 

imperfect      respiration     a 

vpinal  eord  iu,  858.                        ^^^H 

^B           diagram  illuatrating,  861, 

causo  of,  868. 

tpinal  -cord  diaea«e  causing,           ^^^^H 

■                   illoitrating    tho  ofTeot 

improper  diet  a  cause  of, 
870. 

^^^H 

^^                     of  the  seaaoDs  and 

sutisties  of,  862,  865,  866,            ^^H 

^M                      temperature  in,  872. 

ia    acute    hydrocephalus. 

871,  877.  887.                              ^^M 

^M          diet  a  cause  of,  870. 

468. 

itiogs  a»  a  c»u«e  of,  878*               ^^^H 
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^^M 

^^^^      Convuliionp,  «totiiiLoh  dieordors 

Corneal  ulcer,  dentition  in*  11  (t< 

Croup,  false.  S81.                        ^^B 

^^^K 

due  to  ophthalmia,  8U. 

of  the  cot^unctiva,  9&.               W 

^^^H             sytuptomatology  of,  881. 

etiology  of,  1U(5. 

^puriuue,  881.                              I 

^^H            tet^thin^  in,  863,  86»,  Si)i, 

excavated,  105. 

CroufHjns  ophthalmia,  95.                    I 

^^^H 

gouged>out,  105. 

Crowing,  881.                                          I 

^^^H            temperature  a  cuusc  of,  876. 

infecting,  lofj. 

Crura  cerebri,  tumors  of,  574,             ■ 

^^^H             t6tnpenitur«  in,  871,  b74. 
^^^H             tendi^ncy  towards,  ^^5A. 

phlyctenular,  194. 

Cry.  stgnitiiauce  of,  450,                      1 

results  of,   107. 

Cryptopbthalmn«,  rt8,  120.           M 

^^^H            tiokHng  a  cau£o  of,  8TS. 

ser|»ij?inouB,  lOfi. 

Crystalline    lens.    dif«a«e«   «^^^H 

^^^H            toxaeuiic,  875,  877. 

shallow  central,  10(5. 

125.     Stc  Len«.                       ^H 

^^^^B                   iignifieiinire  of^  88 i». 

sloughing,  100^ 

Crystalloconuf,  125.                     ^^H 

^^^^H           tmciDgR     itlufstnitiug     the 

bmaJI  ceutral^  10^. 

Cubit,  an  old  ttjindard  of  mcaiM^^H 

^^^H               eSvci  uf  tbe  sc»i^(ina  on, 

t«eth  in,  110. 

urement,  214,  253.                   ^^M 

^^B 

treartiH'nt  of,  108. 

Cup  of  celluloid   after  removal^^^J 

^^H            treaimcnC  of,  h4$,  S92,  S9«, 

re!>ulu  of,  no. 

of  ^mrt  of  skull,  780.            ^^H 
Curtains    for    school    windowt,^^ 

^^^H            typhoid  fever  and,  876. 

Corpora  quadrigemina,  tumors 

^^^H             unilateral,  885. 

oi,  ^74. 

3S5. 

^^H            urwmk,  7^7,  877. 

Corporal  punishment  a  cure  for 

Currature,  lateral,  of  «ptne.  ?,hb. 

^^^H                    in5&tLuent  of,  896. 

infantile    masturba- 

of  spine^   hysterical,  how 

^^H            TarioticA  uf,  S6H,  ny  1 . 

tion,  1050. 

diagnosed.  1002. 

^^H            vrarm  batb  io,  893,  Bml 

in  reformatories,  434. 

Curree    dw«ribed    by    foot    in 

^^H            weather  in,  S71,  874. 

in  acbtxilf,  374. 

walking,  627. 

^^^B           whooping-oough  with,  977. 

Corpus  callosuQi,  tabes  of,  739. 

by  head   and  bifis  in 

^                    with  cbortia,  851. 

Correctional    inotitutioDB,  428, 

walking,  255. 

^H                      worms  as  a  cause  of,  874. 

429. 

Custodj   of    children,    public, 

^1             CoDvul»ivo  centre,  UU5. 

Correlation   and  oonirertibitity 

429.                                           ^^ 

^P                           in  epilep«y,  905. 

of  heat  and  motion,  258. 

Cutaneous  siffns  of  lead-poiso»«^^H 

^»^              teDdonoy»  871, 

Corrosive  sublimate  aa  a  disin- 

ing, 529.                               ^^M 

^^H             tio,  8111,9^0. 

fectant,  34  K 

Cyanosis,   congenital,  oplithat- 

^^^^1      OO'Ordinatioiif  digiurbaitoej  of, 

Cortical  agtencies,  Idiocy  from, 

moeeopic  symptoms  of,  ITT. 

^^H 

646. 

Cyclopia,  121. 

^^^H            the  office  of  «en«atioD4, 507. 

areas  of  brain,  555. 

Cyclops  729. 

^^^H     CopcDhageii}  school -heiklth   of. 

irritations  of  bmin,  bM. 

Cyrti>i«tacr  for  the  head,  T74. 

speech  areas,  570. 

Cyst,  apoplectic,  formation  of, 

^^H     Coprolalia,  dOa. 

Cost     of     ventilating     school- 

631. 

^^^^      Cord,  ttboormalUies  of  «truut- 

houses,  387.  .S88. 

cerebral,  due  to  embolia»^H 

^M                       wml*  7:Jt»,      tSee  Abnor- 

Cottage  hospitals,  4ia,4U,  419, 

or  tbrombosts,  534.        ^^^^| 

^H                         iTialitics. 

pinn  for,  420. 

embolic,  534.                       ^M 

^H                    hernia  of  spioal,  732. 

systeui     in     reforuiatorieSf 

intracranial,  treatment  of^ 

^M           Gorectopia,  124. 

4:il. 

780. 

^^H     Ornoa,  abiioeita  of,  1  OH,  1 07, 1 09. 

Cotton-holder    for   ear-dlseaee, 

Meibomian,  54. 

^^B            affectfonsof,  103. 

21. 

operation  fnr,  151, 

^^^H            axnyloid   dcgeaeratioD    of, 

Cough,  hysterieal,  979.  984. 

of  brain,  seat*  of.  651. 

^^m 

in  habit-9pa«m,  802. 

of  orbit,  \2X 

^^^H           anomalies  of,  119. 

Country  privy,  suporviaiou   of, 

Cystic  tumor  of  brain,  pathut- 

^^^H            congenital  opneity  of,  119. 

400. 

ogy  of,  55;i. 

^^^H                    Maphyloua  of,  1 19. 

sites    for    ohildrcn'«    hos- 

Cysticoroua ceHulosjc  in  the  eys, 

^^^H            conical, 

pitals,  410. 

2.^8. 

^^^^H             dtiriuold  tutuor  of,  1 18. 

Crab-louse  in  eyebrows,  b^. 

of  the  brain.  551,  5S3, 

^^^H            diseased  of,  103. 

Cramp,  massage  in,  829. 

Cytophagic  prooeeaes,  a34,  S25. 

^^^^H             hcr]>ea  of  the,  1 17. 

Cranial   defect*.,  734,     See  Ah- 

^^^H 

^^^^V            in  ophtliuluiiii  tic*«jnalorum, 

normalities  of  Cranium. 

^^^H 

^^m 

fraoturc,  bascil,  70L 

^B 

^^^H             infantile  ulce ration  'if,  99. 

compound,  operations 

^^^H              inHaiJiiuatfons  ot,  lOa.   ^e 

for,  761. 

Baeryoadenitis,  70,                    ^^H 

^^^^H                 KvnUitis. 

pea ulian ties    as    *ignt  of 

Daoryooyjttitis,  73.                     ^^^| 

^^^^B             mas^a^e  of,  IIU, 

di^wwe.  418. 

Dacryopfi,  7i>.                               ^^^H 

^^^^H             n ceroid itn  of,  99. 

vault,    fnictures    of,   thoir 

Dactylology.  4 A.                         ^^H 

^^^^H            pctupbiguii  of,  100. 

aurgioal  treatment,  751. 

Damp  soil  as  a  cause  of  phlWlj^H 

^^^B             tumors  of,  11^. 

Craniectomy,  784, 

^H 

^^^^              varieties  of  xerosis  in,  IhO, 

Crnnio»ohisis,  730, 

Dana,  Dr.  C.  L.,  on  hereditary 

^M              Corneal  leuconia,  107. 

Craniotabos,  larvngisuius  strid- 

ataxia and  locotnotor  atatis, 

^^^_                      taltooing  for,  liti. 

ulus  in,  MS. 

715. 

^^^B            tnaeula,  107. 

syphilitic,  868. 

Dancing  as  an  exercise,  282. 

^^^H                           107. 

Cranium  proganieum  in  cerebral 

mania    not   identteai   elth 

^^^H             opneity,  interstiliaU  113. 

palsy,  541. 

chorea,  8f0. 

^^^^H             perforation,  proven r inn  of, 

Creeping  in  in  Fancy ,  281, 

Darknes!,  physical  and  psyehi* 

^^^H 

Crime,  juvenile,  422. 

oaletfecUof.  993. 

^^^H                    tri'Mment  of,  tO@. 

public      method*     of 

Day  at  eehool,  routine  of,  379) 

^^^H             itaphyloina,  107. 

preventing,  426. 

374. 

^^^H                    operation  for,  154. 

nature  of,  426. 

Day^B  work  in  schools.  344. 

^^H 

treatment  of,  428. 

Deaf  children,  hygiene  of,  47. 

^^^H                   causes  iif,  106. 

Crises,    nocturnal,     nature   of, 

Deaf-muteness,  ooni^nital,  ^%^^h 

^^^H                     circular,  10^. 

1U09. 

^^M 

^^^^^^^             conrtitutiotinl       treat- 

Cross-eye.   135.     See  Btmhis- 

dactylology  in.  45.              ^^H 

^^^^^H 

uius. 

detection  of,  4if.                   ^^H 

^^^^^H 

Croup,  cerebral,  881. 

due  to  malformatioss,  3.     ^^H 
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^H 

^^  I>aaf-iautooegs,    eilueution    in,  ! 

Dentition    in    lalantD    convuU   i 

Diplegia,  aeatc  on«iet  of.  536.                 ^^^H 

4«>. 

iiion»,  HOL 

in  (cerebral  paE^i^s,  541.                   ^^^^| 

fremi  chroniu  mm -purulent 

Tclatiun  of.  to  racbltie,  4CJ1. 

Diploe,  abiienci»  of,  754,  755.                   ^^^^| 

otitis  rI1<H|i|^  :i2. 

Depressed  vitality  a   imuise  of 

bleeding  from,  757.                         ^^^^f 

hygit>u0  in,  45, 

osteogenetie|(ower((0f,  T50.             ^^^H 

in  chronic  oticia  inedia,^  3(J. 

Dereum,  Dr.  F.  X.,  on  t«taau«, 

Direct  ateaiu- heat,  3.H^.                            ^^H 

litcnt  hearinii^  in^  47. 

913. 

Direction -test    for  sensory  dis-             ^^^H 

lettion!<  in^  4.^. 

DernKHiJ  cyst  of  eyebroir^  fiO. 

turbancee,  450,                                     ^^^H 

monUl  iJofect  Inuti,  1034»      1 

tumor  of  cornea,  US. 

Discipline  in  reformatories,  434.            ^^^H 

n«rviiufl  lenion^  in,  45. 

Dfl  Schwciniti,   Dr.  ii.    E.,  on 

DidFciasion  of  cataract,  155.                     ^^^^| 

prevention  i*f,  tttJ. 

affections  of  the  eyeltdit,  Ijich- 

Diseases  due  to  t]Qpre«sed  vital-            ^^^H 

V|)eeoh  tiiij>^bi  m,  46, 

rjmu)     ap|inratU3ip     vunjuno- 

^^M 

DMfQOi!^   Hnatomioi&l    fottturoJ 

tiva,  and  cf>rnea,  511. 

sehooMafluenoes,  343.           ^^^H 

of.  in. 

De:ik  •  GoneLrncaion,    pKnciple!*  , 

of  the  eye,                                        ^^^H 

wrmc'm\  reliftf  of,  48. 

of,  365.                                          ' 

nervouif  system,  447.                 ^^^| 

dac  to  enr-pltiga  of  wax. 

Detikfl  at  school ,  3  58. 

Disinfectants,  absorbent,  .*i42.                 ^^^M 

^t^.,  11. 

too  high,  356. 

definition  of.  337.                             ^^^H 

fbtluwing     cerebr<»  -  fpinui 

Destruction    of    cell  -  elemeals 

Disinfection  by  absorbents,  343,             ^^^| 

tnemin^ltiH,  4(i|  Vi. 

(luring  oxerciw,  274. 

by  bichloride  of  tueroury,            ^^^B 

following  muinpflf  40. 

Oetaoiied  choroid,  lOV. 

^H 

hyet(^riolll,  VI88, 

retina,  168. 

by  boiling,  339.                              ^^M 

impriivi**!     by    «j8tematie 

Detection    of    motor    disturb- 

by carbol  10  aoid,  34 1 .                      ^^H 

training,  48. 

ances.  453, 

by  chlorine,  340.                             ^^^H 

in   inultiftlt?  eer«bro-!^piD») 

of  sensory  dltturbanoes  in 

by  fumigation,  330.                        ^^^| 

sol«rofU,  ^01. 

jDung  ohildren,  449,  455. 

by  gaseous  agents,  339*                   ^^^H 

incomplete,  47. 
in<Jiina»]«,  :iU. 

Di}iurmi nation  iiif  senj^ory  di.x- 

by  hoHl,  338.                                     ^^H 

turbanecf,  44 y. 

hy  pi' rub  bride  of  iron,  342,            ^^^| 

itA  offeotj  on  the  extern*) 
audiborj  imnul,  U. 

Development    of    muscles    by 
exercise,  273,  :i74. 

by  perwnn^auHie  of  potas-             ^^^H 
Slum,  342.                                        ^^M 

meobaQioal  relief  of,  3ft. 

phyficftl,  241. 

by  i<tcam,  339.                                   ^^M 

proi^no^tM  and  treat tiieni  of, 

of  boys.  283. 

by  sulphur  dioxide,  340.                ^^^1 

41. 

Diabetes    in   multiple  eerebro- 

chemical,  33V.                                   ^^H 

Death,  the  oye-fiindu«  at,  239. 

Hptnal  scloro^iis,  502,  507. 

of  c«sBpoi>]s,  342.                             ^^^H 

Dfl^ilUy  as  a  faotor  in  diiteaao, 

opbthalwoaoopio     foatar«i 

of  sewers,  342.                                ^^^| 

a3».  343. 

of.  221. 

of  Wttter-clo«(ets,  HI,                    ^^^H 

De  Cbaumiint  on  air-iupply  for 

Dia^noai:?,  electrical  454. 

processes  of,  337.                              ^^^| 

ohil-tr«n,  ;^7U. 

Diagrams  of   eurvut   described 

Disk,  atrophy  of,  from  embo-           ^^^H 

Defective  ventilation,  M8(J, 

by  the  loot  in  walking, 

^^^H 

Deformities,  aerebro-spinal.  See 

267. 

chokeil,  in   optic  neuritis,           ^^^| 

Abnor(nAliti<.^j§. 

of  curves  *)f  hea<i  and  hips 

^^H 

Deforujtij    an. I    beaut j,    rela- 

in walking.  266. 

malformation  of,  159.                      ^^^H 

tion «  uf,  245. 

of  foot-motii^n  In  run  n  in  jr. 

Dislocation  of  lens,  127.                        ^^^| 

exercise    for   the  cure  of» 

269. 

DiKordored       menrics       during            ^^^| 

^24. 

of  foot^ movement  in  high 

schooUyearif,  351.                                   ^^^H 

from  poliuuiyeliti^anterioi'i 

jumping,  273. 

Displacement  of  pupil.  124.                   ^^^^| 

702»  703, 

of  band-motioD  in  rowinir. 

Di  inseminated      selcr(»sls,      4^6,            ^^^H 

niinal,  in  sehool  ehildren^ 

27^. 

Sre  Sclerosis,  Multiple.                        ^^^| 

35.^. 

of  head  motion  In  rowing, 

Distichtasis,  62.                                        ^^^H 

Deg<*nenilion  of  ovrebrat  blood- 

270. 

Disturbances  of  co-ordi nation,            ^^^| 

vessels,  62y. 

of  heigbta  of  bf»y«.  248, 

^^H 

D^geoerati?«  ehanget  to  araen* 

Dlanoux't  o[mratioa  for  entro- 

of   bearing,   their   iiignifi-            ^^^H 

ioal  poiftoniof^,  603. 

pion,  152. 

cnnce.  451.                                    ^^^H 

Delinqueni  fihildren,  iiolation 

Diarrhfsa,  fiecal  alr-poisonlng 

of   vision,  Bigolfieaiioe  of,           ^^^| 

of,  428. 

a  cause  of,  395. 

^^H 

mi&uual     truining    of, 

D I  vi,  29 1 .    .Sf«'«  a  Iso  Foods. 

sensory,   bow   deteoted  in           ^^^| 

4^3. 

while  tmining,  StOl. 

y«»ung  children,  449.                   ^^^H 

rf^lamMioa  of,  420. 

Dietaries*  293. 

Diving,  dangers  of,  to  the  ear,           ^^^H 

H^  Delu-^innal    iniianity,   Ghitdisli, 

DigCiitton,  impairment  of,  due 

^^M 

■ 

tn  eye  J^trnin,,  145, 

DisKincss    from    brain  -  tumor,           ^^^H 

^B  J>euientiii    i]i«t  inputs  bed    from 

Diphtheria  as  a  catise  of   as- 

^^H 

H               iitiocy,  |y2l». 

thenic  mastoid  periosti- 

Do heirs  solulton,  34.                             ^^^1 

B         in  multiole  ^i^rebro-spinnl 
™                icIeroBiff,  500-611. 

tis,  29. 

Dog-eborca,  847.                                      ^^H 

in  stih»M)ls,  407. 

**  Doli  capacitas,"  age  of,  422,            ^^^| 

infant  He.  419,  452,  453. 

of    tht^     conjun<?tivrt»     ^6. 

^^H 

»yphil]ti(%  597, 

Ser    0]ththalmia,    Diph- 

Double consciousness  in  epilep-            ^^^^H 

Dengue.  aphtbRJiaoaoopie  feat- 

theritic. 

tics.  809,  900.                                       ^^^^H 

ure*  of.  2'ri, 

opbthalmoscupy  of,  219. 
pnipAgatrd     by    air-    and 

DrainetBuvia.  .394.                                ^^^H 

Denominational    reform atorii*?. 

Drainage  after  trephining,  772,            ^^^| 

43V. 

waler-poUutioti,  395. 

for  hnnpitjilH.  415.                             ^^^1 

Dentdl  irritation^  its  tilTcctf  on 

propagaLinn  of,  407. 

in  brain-surgery,  761.                    ^^^^^| 

tbo  car,  14, 

return  of  pupils  to  school 

in  gunrihot  wounds  of  the           ^^^H 

DoDtilion  »■  a  eau«e  of  acute 

after,  404,  40 &, 

bead,  764.                                     ^^H 

^B                       purulent  otUii  Rie- 

Diphtheritic  m<*ntngitis,  661. 

natural,  397.                                     ^^^| 

■                     ilia,  23. 

ophthalmia,  ti(i.     .SV*  Qph- 

of  buildings,  394.                           ^^^| 

^V                  of  oonvuUionfl,  7&6. 

thalmin.  Diphtheritic. 

of  cerebral  ventricles,  jier-            ^^^H 

H           in  convultiioni,  8tM. 

para Ir si 8,  >^0K.     AV*.  Paral- 

manfnt, 7H2.                              ^^^H 

^K^      in  oortival  ulccraiion,  110. 

ysis,  Diphtheritio. 

plans  for,  396,                                ^^^| 

■       106fJ 
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^^H 

^^^_    I>rainii|[^-tube  after  removal  of 

Ear,    iofljimtnation   of,   doe    to  i 

Ear-trumpet,  3A,  47.                   ^^M 

^^^^H        brain- tumur^  T7U. 

ospergillns.  12. 

Ear  wax,  1 1 ,  67.    St€  Cemaefl^^^B 

^^^f   Draughty  ftcboul-roomff,  386. 

doe  to  plugs,  1 1. 

Eiirth  for  privic^s,  400.                 ^^B 

^          Drawing  in  ichoolji^  Uftfi. 

external     difrnse,     12. 

Earth -closets,  disposal  of  uiit-         ■ 

■^          Breami,  HAture  of,  1UU9»  1011, 

.SVr   Otitis. 

ters  from,  400,  402.                    ■ 

^^H 

indation  of  middle,  19. 

for  coontry  schools,  401.               1 

^^^B  Drees-rcfonn,  .^00. 

injuriei  of,  5,  9. 

Eating-hubitii    of    K^boal-ebU*          I 

^^^B  Dressing  tho  wound  ed^er  re- 

injects  in,  10. 

dren,  348.                                          I 

^^^H        mova)  of  braiti  tumor,  770. 

ineuttliitiuu      of      powders 

Eeholalia,  996.                                      ■ 

^^^B    Drill,  military,  in  ^chuols^  H72. 

inlij,  22. 

Botampsia,  alimentary  oanal  in,         1 

^^^H    DrtokJog-WMlerj  lead-poisooiog 

Internal,  di^eaiies  of,  '^^, 

796.                                    ^J 

^^H       from,  618, 

causes  of,  4M. 

causes  of,  461,  7US.               ^^B 

^^^V    Drinks  wbile  training,  2iM, 

clashes  of,  40. 

chlnrofortn  in,  79$.              ^^^| 

^          Dropiy  of  the  bralUf  4((6*     Set 

fonua  of,  40, 

d(^6nttion  Qf,  7!>6,  H57.         ^^H 

^H               Bydroct^phaliis* 

ujuiiipa    a    cause 

dentition  in»  79f«.                  ^^H 

^^^H    Dni^  aa  caasca  of  conJanctiTi* 

of.  40. 

diagntisb  of,  7l>8.                   ^^M 

^^m       tis,  UK 

effects  of  quinine  on. 

digestion  in.  71>I»,                        ^ 

^^^M    Drum    of  «ar^  14.     Str    Mem- 

44. 

epik'psy     stmutated       by,         J 

^              brana  Tyro  pun i. 

effects  of  salieyno  acid 

797,  79g.                            ^H 

^H            DrtinkurdB*    tibildren,    (^uovtll> 

on,  44. 

ctiologv  of,  796.                    ^^B 

^H                tlona  in,  866. 

injuries  leading  to  dis- 

heredity  in,  866.                    ^^1 

■           Duct,    nitsal,    72.     Ste    Nual 

eiwio  of,  40. 

malarial.  876,                        ^^H 

■               Duct. 

piitbology  of,  42. 

peripheral  irritailuDse»af»^^H 

■           Duliii'iis  of  iiitonect,  995. 

labyrinth  of,  89. 

ing,  797.                           ^H 

^^           Dura  mat«r,  bli^edioi^  fnim,  7J^7. 

maggots  in,  10, 

pregnosia  in,  709,  8B8,        ^^B 

^^^B^           excisions  and  incisions  of^ 

malformations  of,  ^, 4,  S,  14. 

^^m 

mnstotd  disease  of.  29.   Sre 

(lyuiptoioe  of,  797..                  ^^^B 

^^^m          liiBniatoiiia  of^  op  bib  aim  o- 

Mastoid  DiReaee. 

teething  in,  796.                   ^^^| 

^^^H              eoopio   obstirvatioQd    in, 

mom  bran  a  tympani  of,  3, 

treatment  of,  798*                ^^^| 

middle,  3,  8. 

ursniiii  and,  797*                 ^^^B 

^^^H           infl&mmfttion    of,  opbibnl- 

aeriition  of,  17. 

worn]S>  in,  796,                        ^^^B 

^^^H               mosoope  in.  liJ2/ 

difioHurs  of,  1<(. 

Itdamptic  idiocy,  1029,                     _l 

^^^V           wounded  in  trc^pbiningi  758. 

inOaoimatian    of,    18. 

Ectopia  Icntts,  126.     Stu  Lent.  ^^1 

^V          Dust  a«  a  (?ause  of  pbtbiAit,  3d2. 

.SVr  Otitis  Media. 

tarsi,  66.                                 ^H 

^^^     Dynamograpb,  4&J. 

pHlbology  of,  16- 

Ectropion,  6.'{,  04.                         ^^B 

^^^m     Dysentery,  fsocal  air-poisonlDg 

mirrori  for,  7. 

cicatricial,     bow     treated,  ^^H 

^^^H        ft  Cftuj&e  of,  3Qb, 

nerynnt)      eitnneotioiiB     of, 

^H 

^^B    DyslaUa,  463. 

with  tbe  t4!clb,  14,  23. 

Eeiema  of  the  eonjuaetiva,  9S«^^H 

^M           Dyitpbaj^ia,  hystertual,  453. 

of  a  child,  peeuliaritiee  of, 

Str  also  Keratitis,  Phlyetva-         1 

^M            Dystrophics,  progressive   miu« 

2,15. 

alar.                                                       ■ 

■                culAr,  512. 

ossieles  of,  3. 

Education,     moral     Viliio     of,          1 

H            Bwarfneta   not   a  monstrosity, 

IM^acentesis  of  memhnma 

427.                                              1 

■                249. 

tynipurii  in,  22. 

phyi-ical.  2S».                        _^^fl 

^1            Byingi  tbe  eye-fandus  of  tbe, 

piercing  the.  *''. 

sex  in, ^•:>  I,  .*<fe^  also  6«hoo)«^^^| 

■               230. 

plugs  of  wax  in,  11. 

Edacalional  gymnastice,  393.     ^^H 

■          DyspepaiA  at  iohool,  ^48. 

pt>!ypi  in,  13,  25,  L'n. 

Edwards.  Dr.  Wm.  A.,  on  mat* 

^^m 

pouUitjefl    to,    condetuneil. 

sags.  325. 

13,  19,  34. 

Effluvia,  f>oiponous,  394, 

H 

pulling  the.  (\. 

Egypliwn  ophlhnlroia,  8!«,     S*e 

»          B*r,  1^ 

reflex  phenomena  fr^tn  ir- 

Opblhalnitn,  Granular. 

^^^^L             absence  of,  4^ 

ritiition  of,  10. 

Standard  of  anthropometry, 

^^^^B            anatomy  of,  3. 

rc3atioui!)  of,  with  the  teeth, 

242. 

^^^^B             afiperjj'illuB  of,  12. 

1 4,  23. 

Election    of    placet     fur    tre- 

^^H           at  birth, 

ringing  in,  13. 

phining,  771. 

^^^H           bnxing  the,  5,  15. 

speculum  for,  7. 

Electric  light,  effects    of,  upoit 

^^^H           canal 

structure  of,  39. 

tbe  retina,  170. 

^^^H           cbroDic  discharge  from,  14. 

surgical  injuries  of,  9. 

renctions    of    normal    and 

^^^H           cleansing  tbe,  h, 

svrtnginif  the.  8. 

panilyccd    musolei  eotO'^  ^h 

^^^H           diagnosis  of  foreign  bodies 

toik't*»f,  11,  12. 

pared,  704.                           ^^H 

^^H 

treatment     of    aspergillus 

Eleetrical  dingnusis,  454.            ^^H 

^^^H           difcharge  from,  its  signit- 

in,  12. 

in  paralyse,  4 ST.                B 

^^^H                eanoe,  2&. 

otitis,  13. 

Electrodes  for  dtagnoeit,  455w             ■ 

^^H           dUMses, 

tympanic  eavily  of,  3. 

Elevator,  Uorsley's  periostcili  «^^B 

^^^H                   ago  AS  a  fnctor  in,  1. 

rernix  easeosa  in,  7. 

^M 

^^^H                    of  the  mitldio,  16. 

washing  out  Ihe,  6.  7,  8. 

in  skulKfrscture,  752.          ^^H 

^^^H           drum    of«    14.     ^>e   Mem- 

Earache,  16,  IS,  24,  37. 

Embolic  cysts,  534. 

^^^H                brana  Tynpani. 

hysterical ,  984. 

EmboUj^m.  cerebral,  causes  eli 

^^^B           effects  of  teething  on,  H. 

in  convulsions,  878. 

532. 

^^H           epithelial  plugs  in,  11. 

in  deaf- III iite<»,  46. 

effects  of,  5S3,  534. 

^^^H           examinations  of,  7, 

treat  in  en  1  of,  13. 

ca^cs  of,  533. 

^^^H            external,  1.     Se«i    Auricle. 

Ear-disease  a  oaut^eof  suppura- 

deaned, 525. 

^^H 

tive  ineningitis,  49(1. 

meningeal,  signs  of,  544, 

^^^^H           foreign  bodies  in,  S. 

causes  of,  :i,  15. 

of  tbe  cborxjid,  179. 

^^^^H                   CA  Oiling     ret!  ex     pbe-' 

pelmua  bone  in,  4. 

symptoms  of.  535, 

^^^H                      nomena. 

prevention  of,  38, 

within  the  eyrball,  177. 

^^^B           hygiene  of,  38. 

Bar-drum,    perforation -whistle 

Embolns     diserlminat<d    fhN8 

^^^^R                 in  deaf-mutea,  45. 

of,  16, 

throrabuB,  534. 
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^H 

SmbrjoDiooondUioniof  rcUnifc, 

Epilfptr,  d«teriomli«in   follow- 

Epilepiy,   opbthnlfnoBcape    in.             ^^^H 

persistent,  164, 

ing,  Io:hi. 

^^M 

EmiftaionSy      oouturnalf      1U4I^, 

diJvelopu»ent  of,  from  by»- 

organ iti  origins  of,  90 L'.                     ^^^H 

AV*Mii«tttrbi»Uuft. 

teria,  05*7. 

patholugicjit    amttomy                    ^^^^H 

Emmetroiiia,  140. 

diagnot^iir  of,  906. 

^^^H 

Bmotiaaal  canFulaion*,  870, 

fnan  bysteriik^  997. 

pflrioditiity  in,  001,  9tf9.                  ^^^B 

Kmotioni,  dQwlMptnoritof,  1041* 

JacbKitiian  fortn  from 

peripheral  loeions  eauaing,            ^^^H 

Encepbatititf,  cimi^euitul,  4S2. 

by^tero  -  opilepay, 

^^^H 

in  cerebral  pul«ie3>  481. 

90H. 

treatment  of,  008.                   ^^^H 

luerourittU  m^  764, 

dilcrri  minuted    from     con- 

placeboue in,  00 1.                             ^^^H 

opiates  iUf  764. 

vulsions.  892. 

prece<l&d  by  oigbt^terron,           ^^^H 

priirphylftxii  of,  763. 

dbcrimititktt'fl  frum  bystor- 

^^H 

sedatives  Iti*  764. 

ii'iil  attuL'k».  907. 

procurtive.  900,  902.                       ^^^H 

tepttc,  prevention  uf,  776. 

doiibk'    i-x^nBoiousncid     itt, 

prognosis  in,  0U7.                             ^^^H 

slmving  tbo  he«4  m^  763, 

809,  0t)O. 

pup  ill                                                ^^^H 

atimutitaU  in,  764. 

dr(iiiiu>(i>'ttibe    after     tre> 

recu  r  r L>nue  0  f ,  0  U 1 .                           ^^^H 

iuppurftlLve,  41J3. 

pbiniug  for,  7;'j9, 

stilerosiB  of  brain -eleineiits            ^^^H 

vjmplouia  of,  768. 

dreiun-like  stnteu  in,  909. 

^^^H 

«fr6oUoi;  1031. 

«ex                                                   ^^H 

£ne«pliiilQc«lei  7'M. 

environment  in,  001. 

simulated     by     eclamTjeia,            ^^^H 

contents  of,  7  U, 

etiology  of,  902. 

796,  797.  798.                               ^^H 

diagnosis  uf,  742. 

simulHtiaQ  of,  01)7,                           ^^^^| 

locality  of.  730,  741. 

ing,  906. 

ttAti^titii  of,  002.                               ^^^^H 

nature  of,  741, 

fuee  in,  809,  902. 

Bfirgiclil  tTciitment  of.  008.             ^^^H 

pulliativo  trciituiontafi  742. 

following     nigbt  -  terrora, 

syuiptome  of,  clinical,  899.             ^^^H 

rcdiiolioo  iif,  742. 

1047. 

synonyctied  of,  899.                           ^^^^| 

SIR©  of,  74 U 

from     bmin  •  convultiious. 

Bypbihtie,  592.                                 ^^^H 

Encophiilupntluti   ttfTeetioiit    ia 

563,  6f>4. 

CA^&i  of,  593.                             ^^^H 

Icftd  prjifoninj?.  61!7,  630,  631. 

from   leivd- poison  ing,   617» 

symptoina  of,  593.                   ^^^H 

SnobundroQia  ui   tbe   cboroid, 

628,  630. 

teething  a  cauiw  uf,  1030.               ^^^H 

174. 

from  otltitf,  4^L 

theories  re^^ttrding,  906,                  ^^^^1 

Entorio  fevor,  enunation  of,  '^\^. 

guineu-iiig*  witb,  903. 

treatment  in  thu  6t,  991.                 ^^^1 

cunvulitionH  in^  876. 

bietidogmiil     obangce     in, 

treatment  of,  998,                              ^^^H 

di«ea»ea   of   labyrintb 

004. 

of     peripbcrat    ca*c6,           ^^^H 

tn,  43. 

hysteria  witb,  076* 

followed     by    ro^nin' 

liyslericiil.      See    Hyit«ro- 

operative,  750.                         ^^^H 

git  Lit,  661. 

Epilt'pity. 

trephining  for,  7^)9,  908,                ^^H 

m  on  til  I     sequettt    of. 

hyitericiLl  uSinitiea  of,  997. 

type«  of,  890,  000.                           ^^H 

K                    lU4d. 

hystero',    900,    S72.      .See 

varietic^s  of,  90:L                                ^^^| 

^B                 ophtbAliiio«ioopio       le- 

Uystero-Epilepsy, 

Tcrtigo  in,  899,  900.                          ^^^| 

sioni  io,  217. 

idiocy  following,  1029. 

with  cerebral  palsies,  487,              ^^^H 

Entocoa  in  the  «ye,  238. 

idiopathic,  900,  vm. 

witb  migraine,  0t»9.                        ^^H 

Entropion,  62,  63. 

dtiiuriminutod        from 

Epileptic   oiiildrcn,   pyrouiaoia            ^^^H 

uporatjotia  for,  151. 

0y  tnptoinatia  epi  k»p  - 

^^H 

EooclvAtion  of  tU»  «>e,  140, 150. 

tiform    oonvulBicmji, 

condition,  859.                                 ^^^^H 

EnirironiDont,  mor^l  roiult«  of, 

906. 

ooDVuUion^,     methods     of             ^^^H 

427,  428, 

nature  of,  906, 

producing,  005.                            ^^^H 

Epioanthiu,  66. 

in  oerebml  p«ihie«,  540. 

diatbeeis  and  con  bullions,            ^^^H 

externum,  67. 

in  school -cbiMrcn,  3,'>{^ 

^^H 

Bpidemict  in  toboola,  403-4OS. 

it«  relation  to  bemicraata, 

idiocy,  1029.                                     ^^H 

EpUepty,  999. 

79:i,  9<«1. 

ceiaurec   in   multiple  cere-            ^^^^H 

*g«  in,  yu2. 

Jackaoniiiu,  902. 

bro-^pinal  ^clerosift,  501,             ^^^^H 

aaatomitial  features  in«  903. 

huw          di^jitinguij'hed 

Epileptiform   conrulsiotiti,  796,            ^^^H 

mnd  ahorea,  846. 

from       hvtitero-c(H- 

883.      Sw  al«o   Ec-            ^^H 

aura  of,  809, 

If pwy,  008. 

lampAia.                                 ^^^H 

bellHilunna    troattnent    of. 

Icsiun  in.  localized  by 

discriminated        from            ^^^H 

911. 

ek«ctrical  teit,  760. 

oborea,  852.                          ^^H 

bibllogrupby  of,  011. 

operativo  iurgery    in. 

pbenomeoa  due  to  foreign            ^^^H 

bomx  in,  910,  011. 

760. 

body  in  the  car,  10,  11.               ^^^^H 

brain  id,  003, 

laryngeal,  900, 

Epilcpto-hvMteria,  973,  976.                    ^^^H 

brootides  in,  010. 

lesion  determined  by  elec- 

Epileptoid  fltate   with   organio            ^^^H 

eausei  of,  902,  006, 

tricity,  76iK 

brain -dii^eiuie,  401,                                  ^^^^^ 

^_          cbtira(!tcr«     t>f,     compnifrd 

Epipbura,                                                   ^^^H 

^m            witb  ibi>««  of  by«lcritnil 

leetonfl  in,  092,  003. 

fro [11  d aery ocyidti lis,  72,                   ^^^H 

H             flu,  909. 

maj«>r  nod  tninor,  809. 

operation*  fur,  150.                           ^^^H 

^^H        Cbailln'a  riewi  on  noleroali 

malnutrition  a  cause,  90;$.    i 

Episcleritis,  123.                                      ^^^M 

^H            Ai  a  eau»e  of,  004, 

maximuni'dofla     IreaUnent 

Epithelial  plugs  in  the  ear,  11.             ^^^H 

^^        flfoMifioatifin  of^  9«3, 

witb  bromides.  91 L 

Erb's  juvenile  form  of  muMU-            ^^^H 

otinioal  aymptomi  of,  890. 

niigmine   ralatt^d    to,   792,  ' 

lar  atrophy,  817,                                  ^^^H 

complicating  idiocy,  1^30, 

901, 

Erect  pc>9ture,  meebanics  of,  261.             ^^^^| 

conrulsiro  centre  in,  0O&, 

uiodajj  operandi  of,  90.'i. 

Ergot  for  multiple  sclerosii^  511.             ^^^H 

oomu  Ammonij)  in,  90 1, 

namoe  «f,  890. 

in  myelitic,  678.                               ^^^H 

Qortical    involvemcnU    in, 

neurogliar  »elero9iff  in,  904. 

in  suppurative  meningitis,            ^^^H 

905. 

nigbt-atiacke  of,  OUO,  098. 

1              oownten<inco  in,  899,  902. 

nocturnal,  090,  09 H. 

ErysipelAs  of  eyelids,  56.                       ^^^H 

I^ft         curability  of,  9^7. 

only  a  Aymptom,  iiiOO. 

ophthalmoscopio     fe«turoe            ^^^H 

^m         dcfiaitiofi  of,  899, 

operalivt)  Irealmtint  of,  7^9. 

^^H 
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^^j 

^m             Erjthemii  oodo^um  with  tub^r- 

Exercise,  systematte,  289. 

Eye,  diseases  of   lens   of,  126. 

^B                 Qulur  iiifiDiDgUit,  jIS. 

Be<L>und  wind  in^  276. 

See  Cataract,  and  Lena. 

^fc^^      Eforine  for  corneal  uleor,  108. 

skin  in,  276. 

effect  of  blows  upon,  166. 

^^^H              in  opblbalniis  Deooatorniiiy 

summary    of    b«nefiU    of, 

emmetropia  of.  140. 

^^^P 

27  4». 

enlargement  of,  118. 

^^^H              in  wounds  of  the  eje,  H9. 

table  of  results  of,  296. 

enucleation        of,        after 

^m           Esm»rch  tube  In  bood-aurgery. 

Exercises  classified,  382,  3Ui. 

wounds,  149,  157. 

■                 775. 

moiiidQ-gymuastie,  303, 

eserine  in  wounds  of,  149. 

H            EssentUI  ttbrinkiog  of  the  oor- 

varteticji  of,  274. 

far*iiigbt«a.  141, 

^B                 nc4i,  UHK 

Exhaustion    of   tnusolea    from 

foreign  bodies  ia,  147. 

^m             KtJiblbBemeut  do  Bieafatsanoe, 

overwork,  2H0. 

gl.n8st56  for,  141,                    ^_ 

■ 

Gxopbtbalmio  goitre,  952. 

hygiene  of,  366.                  ^^^| 

^m             Etbmoid  buue,  fraoture  of,  7fi2. 

linatomiaiil  features  of, 

hyperopia  of.  liK               ^^H 

^m            Saatachtan   tube,  anaUjmj  ofr 

953. 

hysterical  a0ectioDSo(^9fti^^H 

H 

eardiao  symptom^)  in. 

in  albinocs,  160,                  W^M 

^^^^                     artificial    opening    of, 

963,  964. 

in   diphtheritic    paralydfj^^ 

^^B 

causes  of,  953. 

809, 

^^^^^^^             closure  of^  17. 

diet  in,  996. 

in  general  nneemia,  191. 

^^^^^^^K 

etiology  of,  952. 

in  pemioiomt  anwtnia,  1^2. 

^^^^^^^H                 chronic  non-pnru- 

exopfa  that  mod    mbieiit 

in  leucocythfeiuia,  182. 

^^^^^^"                 lent  oUiia  media,  31, 

in,  952.                        ' 

injuries  of,  147, 

V 

exouhthalmofl  in,  955^ 

iu  relations  to  the  orbital 

^^^^       EroluUoa  of  ininti,  426. 

956. 

walls,  122. 

eye-grtnind  in,  205. 

local  dieeaiet  of,  159. 

^^^H      Examintition       of       flbildron^ 

gHUjiiiium  in,  955,966. 

malformations  in,  159, 

^^^^                          inedteu'-fegal,  435  > 

heart  in,  y^3,  954. 

manage  of,  110, 

H                            phjHictil,  2S7,  4^8, 

hervdity  in,  952. 

penetrating  wounds  of,  1 47, 

^M             Examinations   in  schuoU,  luit- 

birttnry  of,  952. 

l4y. 

^M                                 chief  di>no  by,  'Mi. 

lesiona  tn,  1/53. 

refraction  uf,  140. 

^m                    of  pbysicianA  In  court,  444, 

names  of,  952. 

retinal   affect  ions  ot    Sa 

^H             Exantbemaia,    convuUions    in 

Dcrvo'lijsions  in,  953, 

Reliita.                              ^k 

■^                the,  88 IK 

yj5. 

rapture  of,  1 48.                 ^^^H 

^^^^       Exanthematoufl  disemsc^,  diiin* 

pstbulugy  t)f,  953. 

sections  of,  122.                  ^^^| 

^^K                          fectnul5in,  33S,  340. 

puUc  ittp  954. 

surgitul  operations  on.  150. 

^^^^^                     eye>GomplicatiuDB    in, 

i»ex  in,  952. 

lifter-treatment        of, 

^^^^H 

strophanthus  in,  955, 

150. 

^^^^^Hp                 «cbools, 

i».>6. 

lympathetio  InBammatioD 
of,  149. 

^^^^^^n             oitbtbitlmoaoopy        of, 

sympathetic  nerve  in, 

H                                 210. 

965. 

sym[>touiatic  dlrorderi  of 

■                    opbthaUnla.  85. 

lymptoms  of,  954. 

the  interior  of,  177. 

^M             Exoavaled  in>rniml  ulc«r,  105. 

synonymes  of,  952, 

traumatism  of  fundus  ^^^m 

■              Excess  of  food.  2U3. 

thyroid  gland  in,  953, 

Ij^M 

■              Excitability  of  muscles,  456, 

954. 

vitreous  humor  uf,  116.     ^^1 

^B              Exmto-motor  centres,  864. 

t  real  mi!  n  I  of,  955. 

wounds  of,  147. 

^t^      Exerois^ep  265» 

1  Expert  te*titiioiiy,  4 14. 

ByebaU,  cohesion  of,  lo  the  llii. 

^^^H              «tbuie  of,  279. 

Exposure  to  wealber,  dangera 

64. 

^^^H             iind  tong^Qvity,  279. 

uf,  28L 

foreign  body  within,  168. 

^^^H             and  ri;spiration,  274,  275. 

Extension   of   limbs  in   swim- 

peneiraiiog  wound  of,  168. 

^^^H            avoidnneo   of    dangers   in. 

uiing.  271. 

Eyebrow,  oy*t«  of,  69, 

^^B 

External  hydrocephalus,  471. 

dtsraj^rs  of.  69. 

^^H             benefit^  of,  2711,  371. 

hygiene  of  *«bool*,  375. 

Eyebrows  in  lepra,  60,              ^^H 

^^^H             euro  by,  3UK 

rectus,  paralypis  of,  135. 

liee  in  the,  5.^                     ^^M 

^^^H             cfTeotii  of, 

Extra-dnral  tumor  of  tbo  spinal 

Eye-diseasejt  in  »choo1«,  365.    ^^H 

^^^H                     on  nppctito,  27fK 

oanal,  7S5. 

Eye-dii»k,  abnormal  tint  of,  161^^^| 

^^^^K^^            OD  diupbnigm,  270. 

'   Extrnvtti^stions  of  blood  within 

eongvniUtt  depusila  of  pig^^^| 

^^^^^^^           on 

the  eye.  traumntic,  167. 

ment  on,  160. 

^^^^^^^^P                     nervous    system, 

Extremities,     lower,    measure- 

maiformaliobfi  of,  159. 

^^^^^^ 

ntenUt  of  the.  254. 

retained  nerve-sbeathi  off 

^^^^^T                   un  puberty,  27^. 

upper,    EDoaeureraonta    of 

16L 

^^^B            fcir  girlH, 

the,  253. 

transparency     of      nerve-         i 

^^^H            for    young    ohildreo,  2^1, 

Eye,  50. 

fibrea  of,  161. 

^^H 

abnormal  pigmentation  in, 

Eyelathe?,  affections  of,  62. 

^^^B             good  cITccts  of,  277,  371. 

160. 

in  blcph.-iritis.  51, 

^^^^H             heiirt  during,  27a. 

nbnnrma1itii«B  in^  159, 

inv^ersion  of,  62. 

^^^^H             bijitorie  t*\tixu|.d<Mi  showing 

absence  of.  120. 

suddenly  turning  gray,  65, 

^^^^B                iu  hvutfiu^  277. 

finietropiA  in,  140, 

Eyelid,  abiN>ee»  of,  56,              ^H 

^^H             lit  fffectc  of,  27V. 

artificial,  157. 

angioma  of,  59.                  ^^H 

^^H             in  childhood,  281. 

n tropins  in  wounds  of,  149. 

atheroma  of,  &S.                 ^^H 

^^H            in  infancy,  2^1. 

blinil  upot  of,  covered  by  a 
membrane,  159. 

cohesion  of,  to  llie  eyehftH^i^^H 

^^^H            in  treatment  of  spinal  onr- 

^^M 

^^H                 rnture,  ^li7. 

burns  of,  US, 

colobomn  of,  67,                  ^^H 

^^^H            injurious  in  ftorae  oasas  of 

cilittTy  wounds  of,  149, 

elepbanttaksii  of,  60.           ^^H 

^^^H                 oborea, 

oongmiitnt  nk^ieneo  of,  120. 

fissure  of,  67.                       ^^^M 

^^^H            moral  effects  of,  275, 

clot! u re  of,  120. 

furuncle  of,  55.                    ^^^H 

^^^H            of  school-child ren,  .HtSV. 

diseaflej^  af,  120. 

injuries  uf,  148.                  ^^H 

^^^H            pTcparntioD  for,  279. 

external    muscles    of, 

inver>i(in  of,  62,  6S,          ^^^| 

^^^^^          pdbo  in,  27  J. 

133. 

lepra  of,  60.                        ^^H 
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EjcHd,  llpomAtoua  plosii  t^t,  59, 

FiDeal  poison  tug  a  CAuse  of  ty* 
phoid,  .^96. 

Foods,  choice  of,  292.                            ^^^| 

lupusr  of,  fli). 

claii»iiic»tion  of,  29L                      ^^^H 

mollatcum  ooutairioitim  of. 

Fainting  in  fead-poiiioning,  628. 

force- value     of     different*           ^^^| 

6fi, 

Fail  of  hand  and  of  he»d  in 

259.  291.                                       ^^M 

mollttsoaoi  fibrosutn  of,  50. 

rowing,  27f). 

beat-unitj  of,  359.                           ^^H 

nmr^M  of»  5», 

F^Ise  croup,  881, 

quantity  of,  393.                              ^^^M 

neurDoia  of,  59, 

teAiiiuonv  of  children,  bow 

variety  of,  293.                                  ^^^H 

€Dd«mft  of,  55. 

dciiHJleti,  436,  437, 

Foot,  functions  of  masolas  of           ^^^H 

pitlegmooout  ioflmninatioQ 

FaJx  cerebri,  operations  ioToW- 

^^^H 

of,  56. 

log,  768,  769. 

meohanisin  of  the,  262.                ^^^H 

plutio  operations  on*  15L 

Family  history,  chart  of^  386. 

motion  of  the,  in  running.          ^^^H 

plexiforto  neurom&  of^  5i). 

;   Faradism  in  infaatile  bemiplo- 

^H 

post-TAriolotii  uleer  of,  55* 

gia.  488. 

Foot-measurements,  254.                       ^^^H 

pwrado-er^sipt^ltt*  of»  56. 

FoAting  girls,  1044, 

Foot- movements  tn  high  jump^           ^^^H 

ptods  1i}ium»to^ft  of,  5$. 

Fats     are    work-priDdueem     om 

^H 

•arcomn  of,  5V. 

well    as   heat- producers, 

in  wnlking,367,                               ^^^^| 

Sflbaceoua  tumur  of,  58. 

259, 

Footiitoul?  fur  young  pupils,  S66,           ^^^H 

fljphiiitie  dise«uie  of,  67. 

foree-vatoes  of,  291. 

Foramen  Hivini,  14.                              ^^^H 

Eyelids,  nbftenoe  of,  68. 

Fatty  foody,  292. 

Forc»-value  of  different  foods,           ^^^H 

affections  of,  50. 

Febrile  symptoms  of  lead-poi- 

^^H 

ootig«tiiul  defeoU  of,  66. 

soning,  629. 

Forcepfi,  Horsley's,  776.                        ^^^H 
NunneleyV,  778,                              ^^^H 

ptosis  ofp  rt6. 

Feeble-minded    children,    449p 

union  of,  120. 

452.  453,  IUI9V 

gelf-olosiug       rat-toothed,          ^^^H 

defects  of,  0i»  nn. 

speech  of,  464. 

^^H 

•rjriipehiji  uf,  56. 

Fochle-mindedneee  in  paralyt- 

Forceps -deli  very,  i  d  looy  follow-          ^^^H 

gmc u  br,  H^.    ^S'ef  Oph thftl- 

ics,  54L 

^^H 

mia,  Umaoliir. 

Femult;      proportions,      Greek 
Btandiird  f»f,  254. 

Forcem  developed  in  the  human           ^^^^| 

hypertrophy  of,  58. 

economy,  358.                                   ^^^H 

tumors  of,  58. 

Fever,  hyitorical,  99.3. 

Forearm  as  a  standard  of  m«aj-          ^^^H 

Eye- muscles,   insuffioieooj    in, 

Fibrous   moll ascuui    of  eyelid, 

nrement,  344,  353.                            ^^H 

U9, 

59. 

Forehead- mirror,  7.                               ^^^H 

periodic  paralyria  of,  SOT, 

Fifth  nerve,  atrophy  from  dis- 

Foreign    bodies    in    the    eye,           ^^^B 

eyphilitio  p&ralysis  of,  596, 

ease  of,  795. 

^^H 

5»7. 

Figure^  idea)  porfeotion  of,  345. 

Form  of  contraetnre  io  oerebral           ^^^H 

EjMt  oonjugftte   de¥ifttioii   of. 

proiKirtions  of  the  bumjin, 

palsies,  540.                                         ^^H 

134. 

242, 

Foul  smelln,  injurious  effects  of,           ^^^H 

oonJDgiitft    Tolunury    mo. 

Filth^isoiiMt,  39i. 

^^H 

tion«  of,  569. 

Fire-drill  in  large  schools,  377. 

Fourth     ventriele,    convulsive          ^^^H 

Eyesight, dofocts of.  SeeVhmn. 

Fireplaoes  for  a  school-bouse. 

in,  995.                                     ^^^1 

Eye-stmio,  MU. 

384. 

Fowler's     solution,     poisonous           ^^^H 

H            a  oauae  of    megrim,   83 2^ 

Fire- proof  stairways  in  whool- 

doses  of,  mil,                                       ^^^B 

■                834,  8^7. 

hounes,  37fl. 

Fracture  involving  the  auditory           ^^^H 

■           detoetion  of.  8:ti^. 

Fissure  of  eyelid,  67. 

^^^H 

^H           in  myopia,  112. 

of   Rolando,   situation    of. 

the  phuryngeal  vault,           ^^^H 

■           in  school^  366. 

773. 

^^^1 

^H           its  effecrii  on  oharnctiir  and 

of  Bvlrias.    situation    of, 

of  ethmoid  bone,  763.                   ^^^H 

^B               the  punuits  of  litn,  145. 

773. 

of  frontal  sinu»,  762.                      ^^^H 

^            relief  of,  1VI7. 

Fiitala,  eapittary,  73. 

Fraoiuree,    oorapound,    of   the          ^^^H 

roaultfl  of,  144. 

of  ear,  congenital,  4, 

cranial  vault,  operntion  for,           ^^^^H 

Eyo-sryraptonij»   in  ohronifl  by* 

of  lachrymal  gland,  70. 

^H 

^m               drocephiiluN,  475. 

of  laehrymal  sao^  73. 

Fragility   of    hones    in    Fried-          ^^^1 

^n           in   mulLiiile  aolerosis,  499. 

Fixtures  for  washing  !a  schools, 

reich's  disease,  723,                            ^^^H 

^^H.     5U7. 

398. 

Frankfort-on-the-Main,   school           ^^^H 

^^^■Hr  disease  of  the  oireula- 

Flexihilitaaeerea,  941,  943,  91 1, 

gymnastics  of,  373.                             ^^^^H 

^^^^m    tory  system,  177. 

.SV#  Catalepsy. 
Flexible  knife,  IlomleyV,  778. 

Free  gymnastic  games,  282.                  ^^^H 

^^^^Bsf  lead-poiiH}Q]ng,  637. 

Friction  in  mat>8age,  327.                     ^^^H 

^^^■»r  TMoaiar  dlMMo,  177. 

Flexion  of  limbs  in  e^vimming, 

Friedreich'^  ataxia,   291,  710.           ^^H 

^^F 

271. 

St«  Ataxia.                                         ^^^H 

Floor-oonstruetion  for  hospitals, 

Fright  a  cause  of  convulsions,           ^^^H 

^^^^HP 

416,  417. 

^^H 

Flae-yentilation     of      sohool- 

Frog-movements  in  swimming,           ^^^^H 

■ 

rooms,  381. 

^^1 

WBOt,  deTelopmcnt  of  the,  252, 

schemes  for,  382. 

Frontal    bme,    operations    on,           ^^^H 

iiia«age  of,  32S. 

Fluids  while  training,  294. 

^^^1 

myopathic,  HI 9. 

Flush-tanks  for  schools,  399. 

lobe#  of  bruin,  tumors  of,           ^^^H 

Facial  atrophy,  neurotio,  or  pro- 

Fly-paper,  poisoning  caused  by,  ! 

^^H 

gresaire,  79r». 

599, 

sinus,   fhieturo   involving,           ^^^H 

hMDiatrophy.     795,     824, 

Focal  sclerofli^  495.     See  Scle- 

^^M 

St*  11  (»mf  Atrophy, 

roHifl,  Multiple. 

Funiigntion,  .^19,  341,                          ^^H 

paraly lis,  m4.  St^  Puraly- 

Folie  dii  doutc,  452. 

Fuudutf  of  the  eye,  traumatism           ^^^H 

sia,  Facial. 

Follicular  ophthalmia,  87. 

^^H 

spasm,  etonie,  801. 

Fontanel  in  acute  by droeep ha- 

Funerals a  source  of  oontagioOf           ^^^H 

Faoio>9Ciipu1o-hnmeral  typo  of 

lm,  468. 

^^H 

priiDnry    musotilnr    atrophy, 
HIS. 

in  eiironic  hydrue<£?phDiUi«, 

Fitnjkfus  carohri,  728.                                 ^^^^| 

474. 

Furniture  of  schools,  358.                    ^^^H 

Fwcal  pi^iMmin;;  n  cause  of  djs- 

Food,      improper,      promoting 

Furonult^  of  eyelid,  55.                            ^^^H 

J eniery  and  diurrboea^  395. 

mental  disorder,  1U44. 

Fury,  outbreaks  of,  li>53,                      ^^^H 
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^^w 

^^V 

GothS<3  palate  in  cerebral  pal^y, 

541. 
Gouge  ventilator,  389. 

^^M 

^m          0  aI  vftno  m  eter,  d  ia^fi  it^tio  ute  of, 

Habit  chorea  or  »pa4m,  SOI.               1 

■               455. 

Gou|$ed-out     tiloer    of    oomeai 

IlBbii                  hyffterieal,  970,            ■ 

H          6ftme#  for  children,  282. 

105. 

Ha                     ^,                                   1 

H                   free  gymtiaAtio,  282« 

Gould.  Dr.  G,  M„  and  Dr.  C.S, 

.:.!  mater,  opbthal'           fl 
mrc  fvaturra  *if,  192,                  ■ 

^M           Gamnmciamtts,  463. 

Turn  bull,  on  diJHiiijet  of  the 

^B           Gaaeouj  difinfetitntiU,  339. 

eye,  120. 

Hi^mutumyelia,  671.                      M 

^M          Gastric  tliBoiusc  followecj  hy  ret- 

Goutydiiilhefiis  in  inegrinij  ^32, 

Hffimatorrha<.d)i»,  671.                  ^^H 

^B                       iDitl  cKiinge«,  207. 

H34,  S37. 

Hair,  washing  the,  33.                  ^^H 

^^^_            hemorrhage    fotlowed    by 

Grade-cxaotinations  in   ichuol, 

llalf-atrctch  walk.  323.                ^^B 

^^^H              loss     of     visujkl    powers 

347, 

HaUueiimtioQjS,  infantile,  1040.           1 

^^t 

Graefe*a  o|>eration  for  entropion, 

of  childhood,  452.                          J 

^^^^           troubles  due  to  lunetropU, 

1^2. 

Humilton,  Dr,  A.  M„  on  di^*  ^^H 

■ 

for  iitrabistmii,  155, 

DD»ts    of    nervouj    diieoei,  ^^H 

^m          Genentl  conruUiooi^  8fi2.     Stt 

Grand  jury  te*tiimmy,  444, 

447.                                              ^ 

^B                     ConvulsloDS. 

Grand  mal,  S9t>.    ^Vc^  Epilepsy, 

Hand,  innervation  of,  ft51. 

H                  paralysiff  Jiad  tuuUiple  scle- 

Grnoular     coajunctivitis,     88. 

its   relative  measurement, 

ra                       rmh,  ridntiotij)  uf^  504. 

Sff  npltthalinia,  Granular. 

ai  compared  with  tbeen* 

^m          Oenoratlvo  or^nri:;,  correlntioii 

GranuUiions     in     onhtbalmia, 

tire  bmly,  254. 

H              of  their  di^emes  with   eye- 

89, 

Hnnd'atomixerf,  35. 

■              lej>ioo«,  212, 

Grnnulutna  of  the  choroid.  174, 

linnd-mirror  for  the  ear,  7. 

^1           Generic      utAiU,      716.       See 

Grave***  disease,  952.     Set  Ex- 

11 II nd  -  movements   to    rowing, 

^B               Atjixiik,  Friedmi'h's. 

ophthalmte  GfUtre. 

270. 

■          Genelous  idiucj.  14)26. 

Gray,  Dr.  L,  C,„  on  oerebral  pal- 

Handicrafts  taught  in  reformft' 

^B           GenitfLlii  iifUT  nipL%  4.^0,  440, 

sies      and      inapparativi* 

toriea,  434. 

^M           Gentu«,  the  iufirmiticA  of,  279. 

mfninfritis,  479, 

Ilardne>«  f>f  heartog,  47. 

^^^^    German  fjnn*leff,  return  of  pii- 

on  cpilepn^,  H99, 

Harvard    Tntversity,    phy ileal 

^^^^               pi  Is  to  Bohool  &fler,  405. 
^^H           Beboo1-Je«ka  and  ieats,  359, 

Gray  eyeloAbes,  65, 

tubercle  of  the  retina,  229. 

training  in,  371. 
Hasner  d'ArtUa'e  blepbaroplas* 

^^"                -MO,  35 J,  862. 

Greek  i^tandnrd  of  fcrnule  sym- 

tie operation,  153. 

^F          Germicides.    ^SVe  Di^iofuetant*. 

metry,  ancient,  2r»4. 

Ha  ward  on  backache  from  lii- 

H           GeriuB  of  dii^^o^e,  '.iH:\. 

RtnndiirdH    uf  unthroputue- 

ligue,  351. 

H           Oinots  not  num»trr)flitie8,  249. 

try,  aneient,  243. 

Bead,  blf^wx  upon,  555,               ^^H 

■           Giil»  lit  9chi>o],  hi-ntth  of,  346. 

GrecQ  tarlutan,  poisoning  from, 

cjrtometer  for,  774.              ^^H 

H                  efl«et^    of    eje-iimin     in, 

590,  60t>. 

massage  nf,  32»^,                      ^^H 

■                      145. 

Growing-pttina,  7S9,  793. 
Growth  of  bay«,  2H4,  2«5, 

peculiarities    of,  as     indi>           ■ 

^^^^            exert- iftft  for,  2W6. 

eating  disease,  i4S,                  ■ 

^^H          growth  of,  2m, 

Guarana  for  Kiek4jeadaehe,792. 

H«adaeb«»  628.                          ^^H 

^^^B           tablo      of      heigh  tM      and 

Guinea-pigfl,    induced    convul- 

aoffimitt, 828,  836.                 ^^H 

^^^                weights  of,  290, 

sions  in,  879, 

■4i.  f  hi,  K:t6.                ^^B 

^m          Girls'   echool,  day*a   work    ISf 

Gum-lancing     in    coDTDlsioDa, 

ill  inn  in,  878.                 1 

■ 

h94. 

!     .I'iK'nl  of,  836.           ^^B 

H          Gliutfes    for  long-itighted   ehil- 

Oummata  of    bratQi  seats   of. 

a&  a  E>ymptoui,  S28,               ^^^fl 
asthenopic,  835.                     ^^^| 

■                     dren,  3n9. 

&5L 

^H                   for  myopie  children,  3A>9. 

Gums,  Ien4'line  on,  623,  630, 

at  Kb«K>l,  .^48.                        ^^B 

■           GlaucomA,  125,  2:^^. 

Gunshot  woundp  nf  brain,  764, 

aural  diFi-ase  in,  8S8.            ^^H 

^^^^           t!onj?«nitum»  118. 

Gynma^ium,     udvantagea      of, 

brain 'difiease  in,  t(38,           ^^H 

^^^^B          uphthitlimoseofiic     featarefl 

2S9. 

eau.<^e&  of,  828.                        ^^H 

^^1 

Gymnafft  defined,  302. 

cerebral  disease  in,  8^8.       ^^M 

^^^   Glioma,  ca«e  of,  .571. 

Gymuiijitie  gniiie«,  382. 

cla^Bificiaion  of,  839.            ^^H 

^1                  intrneniniaU  seati  of,  551. 

Gyronft*5tiv.s,  active,  302,  303. 

dy^pi'ptio,  M37,                         ^^^1 

^B                   of  the  pons,  57H. 

esthetic.  303, 

ear-difita^e  in,  ^38.              ^^W 

H                   t>f  the  retina.  175. 

antjieut,  301. 

1           etiology  of,  828.                             1 

^1                           prognontii  of,  1 76. 

apparatus  for.  370. 

eye  troubles   in.  888.     Sm          M 

^m                          ajmptoma  of,  175. 

alyo  Megrim,                        ^^^| 

^m                          treat  in  ent  of,  176, 

elfti«»iti«i,  302. 

febrile,                                       ^^H 

■                 pathology  of,  552. 

edocationut,  :h03. 

frritti  cye-(»train,  144.            ^^^ 

V          Olio-tarcomn  of  hraiu,  SMto  off 

for  children,  21-42, 

ln»ro  hyperu'inta,  K.'IT.                 1 

■                      551. 

for  girl?,  297,  357. 

from  men»truu)  eri^-ist  837*           fl 

^B                  pathology  of^  553. 

histor?  of,  301, 

from    mitral    insufficicaey,           1 

^B          Globus  hyitericiis,  etiute  of,  953, 

in  RelAmlf.  302,  369. 

837.                                              ■ 

■          Glottii,  Fpatim  of,  ^M, 

mr-dieal,  3U3, 

genitals  in,  838,                      ^^H 

H          Gluttony,   examples   of  exees- 

inilitnry,  303. 

by^termvt,  '.i84.                      ^^M 

■               ftive,  293. 

ni'jdern,  301, 

in  bniio-tumor,  557*             ^^1 

H          Glyeoeuria  in  multiple  cerebro- 

objective  aetive,  303. 

in    multiple  eetebro^iniJ           ■ 

■                      spinal  {Kileroibj  5<12|  507. 

|>af4ive,  303. 

«:!leo>Bif,  500,  513.                      ■ 

^B                  oph  thai  til  o^eopio     features 

pas^ivt^,  303, 

in    tubercular   meningitis  ^^J 

■                      of,  224. 

pedagogic,  302.                      , 

514,  515,  516,  519.             ^^M 

^^^  OoUre,  exophthalmic,  952.   See 
^^^B                    Exophthalmic  Goi- 

positions  iti,  304. 

kinds  of,  839.                         ^^B 

results  of,  291). 

locality  nf.  828,                       ^H 

^^^P 

•ohool,  302^  360, 

malarial.  838,                        ^^M 

^^^^                ophthalmoscopy       of. 

{^abjective  active,  302, 

malnutrition   a    cause   od^  ^^1 

V                            205. 

pai^sive,  303, 

^^B 

^B         Gonoooccua  in  ofththalmia,  7S« 

Swedisih,  3Ul, 

ma<^igr  in,  329,                    ^^H 

^B          Oonorrhn?a  distinguished   from 

Gymna*U,   deft>olive  build   of, 

tne«iicatiuu  in,  839;                ^^^fl 

^L            leucorrhtciv,  144, 

371, 

neuralgic,  450,                      ^^^fl 

^^p 
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^H 

^^BBiii^ulM     of     bypermetropio 

Homiatrophy,  fticial^  oanHM  of. 

,   Ifemorrlmgic  myelitlji,  67(}.                    ^^^^M 

ehlldren,  34tt. 

824. 

Hepatiu  disease.  opbthalm<]0oo-            ^^^H 

fchool-.  6'6b. 

course  of,  827. 

pio  foatureJi  ol^  .H\7.                             ^^^H 

seat  of,  828. 

«l«etrio«il  reaction  a  in. 

Hereditary   at^ixia,    718.      ^00            ^^^H 

lick.     See  Migraine. 

825. 

Ataxia,  Priedreich'i«.                   ^^^H 

lignificatice  of,  450^  828. 

etiology  of,  821. 

ataxia  parapk^j^U,  725.                    ^^^H 
nerre-atropby,  the  eye  in,             ^^H 

types  nf,  82tf. 

patiiology  of,  827. 

imilntoral*   71H).     S^e    Mi- 

proi;iiu!ii» in,  827. 

^^M 

graine. 

spULial  acni«ei  in^  820. 

nervoue  disease,  448.                     ^^^H 

tinpmie,  83 1^, 

symptomi  uf,  82i». 

progreeeiro  iisiuouiar  atro-           ^^^H 

vnrictJp^t  of,  450, 

tr&ilmeni  of,  827. 

Phy,  821.                                    ^^H 
tabov,    it«   relationship    to            ^^^^| 

Hca.4i'ildV>rinlt)<»i    in    oerebiml 

Hemi-catiilepiy,  978. 

t»Al«y.  5il. 

llfmkborea^  848,  851,  852. 

multiple  aclerofliHr  508,               ^^^^| 

Head-cnlitrgeiDeiit    in    chronic 

Hfrmkmiiia,  700.  «^r  Migraine, 

Heredity  in  tubercular  menin-            ^^^^H 

hydrooephjLlni,  471,  4T4, 

and  Megrim. 

^^^H 

47h. 

Hemiplegia,  488.   49<e  also  Cere- 

of near-sight,  308.                           ^^^M 

fion-hydrocepbftUc,  592. 

bral  PalBiCiif. 

of  otitis  iiiwlia,  32.                          ^^^| 

Heiid-Jiijunt**,  7-1 S. 

oausefl  of,  530. 

Hernia,  cerrbral^  7.30,     .Vea  £n-            ^^^H 

genernl  treatmflnt  of,  TdTi. 

followed  by  atbeto«i«,  037, 

oepdalouelo.                            ^^^^H 

Hnkd-moveaicnU     in     rowing, 

038. 

fciliowing    an    opera*           ^^^H 

2T0. 

from  brnin'tantor,  51)7. 

^^H 

in  w  Miking,  265, 

front     cerebral     enibolismf 

prevention  of,  780.                    ^^H 

HtsjiUb,  iit*«t  o'liditions  of,  258* 

532, 

treatment  of,  781.                      ^^^H 

boiirds,  dutiea  c»f,  403. 

from  eerebrat  hemorrbage, 

of   spinal  cord,   732.     S^a            ^^H 

♦  •»  ftcbolnrabip,  ;J4fl. 

630. 

also  Spinu  Bifida,  743.                ^^^H 

H«&ring,   antttuoiioa]    buit  of, 

from  throrahoei*,  531. 

Herpes  corue®,  117.                                ^^^^H 

48. 

hyrftcrietti,  !J70. 

labial itt  with  a^ral  di««aM             ^^^H 

at  birth,  8. 

in    anterior    poliomyelitis, 

folio  wing  ccrnbru-flpinal            ^^^H 

defeotiiro,  47,  40. 

Ii08. 

meningitis,  42.                             ^^^H 

twtB  of,  4U. 

in  cerebral  palsies,  541. 

Heracbel,  8ir  Jobo,  on  the  dis-            ^^^H 

diftnrbonatM  of,  fcb«ir  tig- 

infantile,  4i^6. 

tinclion   botwecn    the   terms            ^^^^| 

nlAiM^nee,  451. 

syphilitio,  504. 

nvt'.rafje  and  mttm^  247,  nolr.               ^^^^^ 

iinp«rf«ct.  47. 

iMStiif,  uf,  504. 

ney*A  caw,  7^2.                                          ^^^H 

Ijitcnt  in  deaf  inuCeB,  47. 

with  idioroa,  457. 

Hiccough,  hysterical,  070.                       ^^^H 

mt^cbauieiu  yf^  IH, 

HeniorrbttgB,c«!r0br&l,  525^    See 

High  dr?ik»  a  cause  of  deform*            ^^^H 

Hd»rt-di>QM«  a  cmjifie  of  oere- 

Corebrul        Ilemur^ 

^H 

bml  heinorrhnge,  53i)« 

rbftge. 

High  jumping,  318.                                ^^^H 

and  oborm,  8-1  L 

opbtlmkno^^etipio   ftuU- 

physics  of,  273.                                 ^^H 
Hindu    ittandards    of    anthro-            ^^^H 

dud  to  1cHid-poi«o»ing,  823. 

urcfluf,  184. 

manRnge  in,  3:iL 

reauUit  of,  .'^41, 

pomctry,                                                  ^^^H 

opl)thaliu(0#copi»  in,  177. 

effects   of,    on    ihe   retina. 

Hip -joint  dinease  dis^jri  mine  ted             ^^^H 

with    |dilcbiti?<t^   leth'ling   to 

ISL 

frolic  anterior  polio-             ^^^H 

retinal  veiioiia  tlirombo- 

fall (tw (hi  by   loss  of  visual 

myolitta,                                  ^^^1 

bU,  179. 

power,  2§7. 

hysteria  com plioating,            ^^^H 

Heart- impultic  da  ring  cxerobfi, 

from  cranial!  sinutet,  75^.      i 

^^Hl 

275. 

fro  11}  dura  tuator,^  757. 

Hip- movements  in  walking, 206.             ^^^^| 

Heart-injury  from    injudiciooa 

from  ?iciilp'W"Hi]d,  740. 

HEslory,  ebart  of  permmal  and             ^^^H 

eiorcite,  280. 

from    vortiibral    or    ?pinat 

family,  280.                                          ^^H 

Ilturt-muBcle  benefited  by  ox- 

veins  in  operation b,  7H7. 

Histrionic  spasm,  801.                               ^^^H 

orciB<%  27*!. 

in    opemlions    for    brain - 

Holding-breath  speUs,  86«.                     ^^M 

Hoart-^tiinuknti  in  tuberealnr 

tuiuor,  770. 

Hollow-bA«k  in  gymnasts,  371.             ^^^^M 

meningitii.  fi23. 

in  lrephiuiuj(,  7.^l>. 

flopkinft'ti  ront^eur,  752.                         ^^^^1 

H«at  and  mot  ion,  258. 

into   tbe  retina,  non-tnin- 

llordeolam,  5^^.                                      ^^^^H 

as  a  dkinfectftnt,  3Sj^. 

ujiitie,  ISO. 

Horizontal  bar.  305,  309.                        ^^H 

from  mu*4*ahirocmtnw3tion*, 

recurrent,  18ft. 

Horslf-y'fl  ficxibte  knifis  778.                  ^^H 

25S.                                      1 

traumatio,  180. 

forceps,  770.                                      ^^^H 

in  tctanwi^,  25d, 

into  splinil  oatial,  0^2,  854. 

periosteal  elevator,  754.                    ^^H 

in  treatoiont   of  myelitii', 

intmemnial,  operations  for, 

trephine,  77fi.                                   ^^^H 

878. 

771. 

Hospital.  Antwerp  Civil,  411.                ^^H 

He*tlPg  and  ventilMtmg  ftppn- 

intranpinal,  071. 

Boiiloi)  Free,  411.                             ^^H 

^^L           fMtui    combined^    for    a 

meningi^al,  52§,  670.      *<?** 

Uu^piUls,  ehilrlren'»,  %\)\K                      ^^^H 

^V           tebuol-hitufie,    383^    384^ 

alflo  Cerebral  Hem- 

administration  nf,  413.             ^^^^H 

m 

orrbago. 

fiir-i«u|iply  in,  41 1.                   ^^^^^| 

^m        by  romacvH.  300. 

anatomic^al  features  of, 

linn  ex  e.^  nf,  AVA.                         ^^^^H 

■         bv  stcnni,  :mK 

fl7fi. 

bloek-pUns  fnr.  411.                 ^^^H 

<»r  liofpitttlb,  4ll,4t:f.  414. 

oom  pt  i  cati  ng  m  t^nin  go^ 

cnnstniction    of,    416,             ^^^H 

Ifeb«ludc,  f«igniriciini'cof,  488, 

myelil  ii*,  fl54.               ^ 

^^1 

floight.     St«  Stuttin?. 

dia>rfiiieii:«'  uf,  tt7fl. 

drainage  of,  416.                       ^^^^| 

pftthi»l«»ifical   anatomy 

fireplace  in,  4H.                       ^^^^| 

faatnroi  of,  236. 

of,  070.                        1 

floor-ooQStnjt:tion,4l6.             ^^^H 

^LHemiaQUMtheiia,        bystcrical, 

pop t. mortem  deteotioo 

fo ti i  ai r  from,  415.                   ^^H 

■^•«^* 

oi;  67ft. 

heating   of,   411,  413,             ^^^H 

^HMomianopiia    in    brAin-tutotir,  > 

iigns  of,  54  L 

^^H 

K^^'-. 

e|iinid,    0^7.      See    Spinal 

hot-water  beating  tn,             ^^^H 

^rHemidtbetoHi,  930. 

Ituniorrhage. 

^^H 

Heiniatropby,  facial,  795|  824. 

Heiiu»rrba>5io   inflamtnation  of 

citio9, 400.                           ^^^H 

ca#e0  of,  82^. 

Ibe  labyrinth,  43. 

in  the  country,  410.                 ^^^B 
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Hospitals,  ohildren's,  localities 
of,  409,  410. 
mill-GODstructioD    for, 

416,  417. 
partitions  of,  417. 
pavilion  style,  410. 
plans  for,  409,  410. 
plastering  of,  418. 
plumbing  of,  415. 
porcelain    stovM    for, 

414. 
radiators  for,  414. 
roof  of,  416. 
sewerage  of,  415. 
sites  of,  409,  410. 
specifications  for,  409. 
stairs  of,  417. 
steam-heat  in,  414. 
subsoil  near,  409,  410. 
surroundings  of,  409, 

410. 
ventilation     of,    41 1, 

413,  414. 
walls  of,  417. 
water-closets   of,  415, 

416. 
water-supply  for,  410. 
convalescent,  418. 
cottoge,  413,  414,  419. 

plan  for,  420. 
Leeds,  England,  411. 
Norfolk  and  Norwich,  411. 
sea-shore,  419. 
special,  418. 
Hot-air  furnaces,  390. 
Hot- water  heating,  414. 

pipes  in  school -houses,  376. 
Hots  8  operation  for  entropion, 

152. 
House  -  drainage,     plans     for, 

397. 
Human  body,  measurement  of, 

241. 
Hyaloid  artery,  persistent,  126, 

164,  166. 
Hydrargyria,  232. 
Hydrastin  in  chronic  otitis  me- 
dia, 21. 
Hydrencephalocele,  730. 
Hydrocepnalic  idiocy,  1031. 
Hydrocephalocele,     origin     of, 

734,  735. 
Hydrocephalus,  466. 
acute,  467. 

age  of  patients,  468. 
anatomical  features  of, 

469. 
blisters  in,  471. 
blood-IettiDg  in,  470. 
brain-lesions  in,  469. 
bromides  in,  471. 
calomel  in,  470. 
cathartics  in,  470. 
causes  of,  467. 
chloral  hydrate  in, 471. 
clinical  history  of,  468. 
cold  in,  470. 
convulsions  in,  468. 
cupping  in,  470. 
duration  of,  469. 
effusion  in,  468,  469. 
ice-bag  in,  471. 
invasion  of,  468. 
iodides  in,  470. 
leeching  in,  470. 
non-tubercular,  467. 
onset  of,  468. 


Hydrocephalus,    acute,    patho- 
logical anatomy  of, 
469. 
post-mortem     changes 

in  brain  after,  470. 
symptoms  of,  468. 
treatment  of,  470. 
aspiration  for,  782. 
ohronic,  471. 

brain  in,  476. 
classification  of,  472. 
development  of  body 

in,  476. 
diagnosis  of,  477. 
differentiated        from 
cerebral  tumor,  584. 
evacuation  of  fluid  of, 
spontaneous, 
477. 
surgical,  477. 
external,  471. 

causes  of,  472. 
forms  of,  472. 
eyes  in,  475. 
fluid  of,  475. 
head-enlargement    in, 

471,  474. 
intellect  in,  477. 
internal,  472. 

acquired,  474. 
anatomical     feat- 
ures of,  474. 
blood-pressure  in, 

473. 
brain  in,  474. 
oaases  of,  472. 
congenital,      472, 

474. 
cranium  in,   471, 

474. 
inflammatory, 

474. 
non  -  inflamma- 
tory, 472. 
pathological  anat- 
omy of,  474. 
rachitis  and,  473. 
varieties  of,  472. 
mental  symptoms    of, 

476. 
prognosis  in,  476. 
special  senses  in,  475, 

476. 
spontaneous     evacua- 
tion of  fluid  of,  477. 
symptoms  of,  475. 
syphilis  in,  592. 
treatment  of,  477. 
varieties  of,  471. 
visual  impairment  in, 
476. 
congenital,  746. 

causes  and  varieties  of, 

735. 
externa],  472. 
intraventricular,  747. 
size  of  head  in,  746. 
treatment  of,  747. 
unsymmetrical,  747. 
distinguished  from  hyper- 
trophy of  brain,  1032. 
external,  471. 
ex  vacuo,  466,  472. 
forms  of,  466,  467. 
how  discriminated  from  the 

cerebral  palsies,  488. 
in  cerebellar  disease,  581. 


Hyarocephalus,  nature  of,  466. 
not  always  the   cause  of 
skull-enlargement,  592. 
not  the  cause  of  congenital 

hydrocephalocele,  734. 
partial,  475. 

simple    internal,   ophthal- 
moscopic features  of,  192. 
syphilitic,  592. 
tapping  for,  782. 
treatment  of,  surgical,  782. 
Hydrophobia,  hysterioal,  980. 
Ilydrophthalmofl      oongenitoB, 

118. 
Hygiene,  241. 

general  rules  of,  290. 
of  deaf  children,  47. 
of  ear,  38. 

in  deaf-mntee,  45. 
of  schools,  343. 

external,  375. 
persona],  343. 
Hymen,  absence  of,  441. 

integrity  of,  440. 
Hyperssmia,  cerebral,  ophthal- 
moscopic features  of,  184, 
of  petrous  bone,  4. 
HypersBsthesia,    detection    ot, 

455. 
Hypermetropia,  141. 
in  children,  464. 
in  school-children,  349, 369. 
Hyperopia,  tests  of,  141. 
Hyperostosis  of  petrous  bone, 

4. 
Hypertrophies  of  the  eyelids, 

58. 
Hypertrophy  of  brain   distin- 
guished from  hydroeepbaluf, 
1032,  1034. 
Hypnotic  phenomena^  age  in, 
968. 
in  hysteria,  966. 
suggestion  in  hysteria,  988. 
Hypnotism,  cataleptic,  978. 
from  massage,  329. 
in  the  training  of  idiots, 
1036. 
Hypopyon-keratitis,  106,  107. 
Hysteria,  achromatopsia  in,  970, 
987. 
age  in,  958,  969. 
amaurosis  in,  988. 
amblyopia  from,  987. 
anaemia  in,  962. 
anaesthesia    in,   967,    970, 

982. 
anaesthetics  in  diagnosis  of, 

1001. 
analgesia  in,  982. 
anatomical  features  of,  967. 
animal  mimicry  in,  971. 
aphonia  in,  981. 
ataxia  with,  970. 
automatism  in,  966,  978. 
barking  in.  964,  971. 
baths  in,  1005. 
bibliography  of,  959. 
biting  in,  971. 
blindness  of,  214,  970, 987. 
boys  with,  958,  960,  96S, 

990,  1003. 
catalepsy  in,  972,  978. 
causes  of,  960. 
cerebral  centres  in,  968. 
children  with,  958. 
chlorosis  in,  962. 
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HyftoHn,     hygiene     of,     901, 
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1004* 

^H 

^^VHnK^tiun  uf  sjaaptoiui 
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of,  95S. 
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Qlavus  in,  9R2. 
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climate  in.  \*62. 
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0olor  biindtteas  in.  987. 
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hypnotics  in.  diagnotii  of, 
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oomiiUotttions    with,    9^9, 

1001, 

simulating  meningitis,  062.               ^^^H 

9V4. 

bypnutijiui  in,  97 H. 

spinal  disease,  iOOt,                     ^^^H 

_        conilitutiyn  in,  960,  W^S. 

bysUruigonie      pointii     in, 
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ft       eontrft-  turen  in»  9rt9,  970. 
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imitative,  90^,  909. 
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992. 
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indul^aiiCL«  a  cause,  962. 
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iI«c«}jtion  ID,  9ni,  907,  90S, 
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treatment  of.  1007. 

tempemture-sense  to,  982.                 ^^^| 

V                  IIHIO. 

kiuphip  of,  with  epilepsy, 

tberio-mimiery  in,  97 1.                      ^^^H 

^^            from  menintfilU,  995. 

mu. 

thn>aUalfcetion!^  in,  98U                    ^^B 

^^^H      from    moml  insanltj* 

lltDrnture  of,  959. 

trance  in,  972,  978.                              ^^B 

^^m 

lyirophobia  in,  980. 

trantcformiilion  of,  into  epi-               ^^^H 

^^H     frdm  p  ami  Tiie  o  f  eh  i  1  - 

maniaeal,  969,  971,972. 

k'p&y,  997.                                         ^^B 

W               drcn,  999. 

Bi&i«ageiii,  toa.*!. 

Irau  mftti^m  as  a  cauB«,  965.                ^^^| 

B              from     sninu^l    di^eo^e. 

maitturbation  in,  963. 
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medication  in,  1005. 
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relapaee  in,  10 OS. 

kindii  of,  973.                                       ^H 

bome-iifi!  in,  Ml. 

rhythmical  movementA  in, 

opisthotonus  in,  974.                           ^^B 
phases  of,  975,  970,                            ^^1 

bydrotbempy  in,  1905. 

979. 

ft        Vol.  iv.^ee 

t                  fl 

^^^^^^^^^^^^^^^B- 

1074 


INDEX   TO  VOLUME   IV. 


Hystero-epilepsy,  prodromes  of, 
»75. 

prognosis  in,  907. 

sex  in,  973. 

symptoms  of,  975. 

treatment  of,  909. 

of  attacks  of,  1006. 

types  of,  973. 

unconsciousness  in,  975. 

varied  phenomena  of,  975. 

varieties  of,  973. 
Hysterogenic  xones,  974. 


I. 

Ice  for  ophthalmia  neonatorum, 

83. 
Ice-bag  in  acute  hydrocephalus, 

471. 
Ice-treatment  in  myelitis,  678. 
Ideal  perfection  of  the  human 
figure,  245. 
positions  for  exercise,  318. 
Idiocy,  1019. 

accidental,  kinds  of,  1026. 
acquired,  1022. 

kinds  of,  1026. 
anatomical      features     of, 

1035. 
backwardness  distin- 

guished from,  1024. 
causes  of,  1019. 
classification  of,  1025. 
congenital,  kinds  of,  1025. 
consanguinity    of   parents 

in,  1020. 
cranium  in,  1028,  1032. 
defects      associated     with, 

1024. 
definition  of,  1019. 
degrees  of,  1023. 
deprivation    resulting    in, 

1034. 
diagnosis  of,  1024. 
distinguished  from  demen- 
tia, 1029. 
drunkenness    a    cause    of, 

1021,  1022. 
eclamptic,  1029. 
education  in,  1035. 
epileptic,  1029. 

prognosis  in,  1030. 
treatment  of,  1031. 
ethnic  forms  of,  1027. 
etiology  of,  1019. 
extra-uterine     origin     of, 

1022. 
eye-grounds  in,  199. 
following    congenital   pal- 
sies, 547. 
fright  of  mother  a  cause 

of,  1020. 
from  cortical  agenesis,  546. 
from    hydrocephalus,   477, 

1031. 
genetous,  1026. 

causes  of,  1026. 
complications  in,  1 026. 
deformities  with,  1027. 
physical  defects  with, 

1027. 
prognosis  in,  1027. 
grades  of,  1023,  1025. 
growth  in,  1035. 
.     health  in,  1036. 

heredity  in,  1020,  1026. 


Idiocy,      hydrocephalic,      477, 
1031. 
hypnotism  for,  1036. 
hysterical  phenomena    in, 

995. 
in  paralytics,  541,  1032. 
inflammatory,  1034. 
institutions  for,  1036. 
intemperance  a  cause  of, 

1021,  1022. 
kinds  of,  1025. 
maternal  health  a  factor  in, 

1020. 
mental  disturbances  with, 

1035. 
microcephalic,  1027. 

skull  in,  1028. 
Mongolian  type  of,  1027. 
non-congenital,   kinds    of, 

1025. 
one-sided   intelligence  in, 

1023,  1025. 
oxycephalic,  1028. 
paralytic,  541,  1032. 

pathology  of,  1033. 
parentage  in,  1020. 
partial,    995,    1023,    1024, 

1025. 
pathological    anatomy    of, 

1035. 
petit  mal  in,  1030. 
physical      condition      in, 

1023. 
prolonged  labor  a  cause  of, 

1020,  1033. 
race  resemblances  in,  1026, 

1027. 
schools  for,  1035. 
sex  in,  1020. 

sise  of  skull  in,  1028, 1032. 
statistics  of,  1020,  1023. 
syphilitic,  597. 
training  in,  1035. 
traumatic,  1033. 
varieties  of,  1025. 
weight  in,  1035. 
Idiosyncrasies  of  vascular  dis- 
tribution to  the  optic  nerve 
and  retina,  163. 
Idiot-savants,  1023. 
Idiots,  blindness  of,  451. 
Imbeciles,  intelligent  traits  in, 

1023. 
Imbecility,  1019. 

classification  of,  1025. 
diagnosis  of,  from  insanity, 

1025. 
hysterical   phenomena  in, 

995. 
in  paralytics,  5.41. 
kinds  of,  1025. 
moral,     995,     996,     1025, 

1052. 
ophthalmoscopic     features 

of,  199. 
partial,  995. 
varieties  of,  1025. 
Impotence,  presumption  of,  in 

children,  425. 
Improvisation  by  feeble-minded 

children)  453. 
Impulses,  maniacal,  1052. 
Impurities    in    air  of    school- 
rooms, 377,  378. 
Incised  wounds  of  scalp,  748. 
Incisions  into  the  brain,  surgi- 
cal, 778. 


Inclined  rope  climbing,  in  gym* 

nasties,  307,  310. 
Incontinence  of  urine,  992. 
Incubatory   periods    of   oonta- 

gious  diseases,  408. 
Indigestion  from    lead^poiion- 

ing,  625. 
Individuality,  nature  of,  427. 
Indolent    habits    a    eaose    of 

spinal  curvature,  367. 
Industrial    schools,    origin  of, 

428. 
Infantile  spinal  paralysis,  mas- 
sage in,  330. 
Infants,  cleanliness  of,  1042. 
ednoation  of,  1042. 
emotions  in,  1041. 
hand-training  of,  1042. 
imitativeness      of,     1 041, 

1042. 
imperative  movements  in, 

1042. 
likes     and      dislikes     of, 

1042. 
moral  sense  in,  1042. 
physically  defective,  449. 
sense  -  development        is, 

1040. 
speech  -  aoquisition         in, 
1042. 
Infectious  diseases  followed  by 
multiple       cerebro- 
spinal sclerosis,  503. 
means      of     cbeckiog 
their    spread,    403, 
407. 
myelitis,  666. 
Infirmities  of  genius,  270. 
Inflation  of  the  middle  ear,  19, 

20. 
Inhibitory    centres,    860,  861, 

864. 
Injuries  of  the  eye,  147. 
Innocence,  presumption  of,  in 

children,  422,  424. 
Inoccipitie,  736. 
Inoculation  as  a  means  of  pro* 

phylaxis,  334. 
Insanity,  1038. 

acute  diseases   leading  to, 

1045. 
age  in,  1038,  1039. 
antecedents  of,  1039. 
anthelmintics  in,  1044. 
at  puberty,  452. 
brain  in,  1040. 
diagnosis  of,  452. 
diet  favoring,  1044. 
digestional       disturbances 

favoring,  1044. 
education  favoring,  1040. 
exanthematous        diseaeei 

leading  to,  1045. 
exciting  causes  of,  1043. 
febrile  disorders  leading  to, 

1045. 
fright  as  a  cause  of,  1046. 
from    hereditary  syphiliJt 

597. 
heredity  of,  1039. 
hysterical.     Set  Hyiterieal 

Mania, 
hysterical  acts  in,  1047. 
injuries  causing,  1043. 
intestinal      parasites     ifl} 

1044. 
introspective,  452. 
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InMUiity,  mb9turbatiottttl,  104S, 

Intracranial    bcinorrhag*?,    ^ta- 

f  Joint-disease,  hysterical,  treat-            ^^^| 

l(f4»,  1050. 

tinica  of  operaltoni  fur, 

ment  of,  1007,                                       ^^^H 

treatment  of,  1&5L 

772. 

Jaint-dii!^case«   diagnosed    from            ^^^B 

moml,  l»)S2. 

lesioni,  our  lack  of  knowl- 

hyitena, 1^00,                                    ^^H 

cnuMei  off  tl)46. 

edge  regarding,  4«4. 

Joint-pifcin,  non-rheumatic,  451.            ^^^| 

of  ebiMhuod,  lU3S. 

tumor,      55),      Sre      also 

Jones's  operation  for  ectropion,            ^^^| 

fmm  mrelj  a  oAuaeof^  lO*!.^. 

Brain-Tuujor. 

^H 

partml,  1CJ19. 

difloriniinntc^l  from  the 

Jumping,  ^\7,  318,                                 ^^M 

pradisposlog     oaosm     of^ 

cerebral  piiisie:*,  4M8. 

])thys\cd  of,  273.                                  ^^^H 

103V. 

Intra-dural  tumor  of  thi^  jtpinal 

Juvenile  crime,  422,                                ^^^H 

predisposUlon     to^    1038, 

enual,  7S5. 

public  methods  of  pr«-            ^^^| 

HHU. 

Intraocular  tensjoo,   relief  of, 

venting,  420.                        ^^H 

rarity  of«  in  ohiliJrcOp  WW^ 

ISO. 

delinquents,  reclamation  of.            ^^^| 

1039. 

Intnispinal  bemorrbftge,  fl7l. 

^^B 

wliglouf.  452. 

cttUBee  of,  071. 

form  of  musGular  atrophy,            ^^^| 

utatbtrci  of,  lt>^H. 

discriminated        tram 

Erb's,  817.                                     ^^B 

tempt! mill  re  m»  m  CAIlM  oF, 

poliomyelitifl        Ul- 

^^^M 

hm:i 

terior,  71  a. 

^^^B 

terror  tt  oattae  of,  t04(1. 

prognoats  in,  071, 

^^^1 

tmuiaaliiu]  cauiing^  lU-O, 

treatment  of,  082. 

^^^B 

varietifts  of,  452, 

Intiuction,  dijtintoctaDt,  *^3S. 

Kaleidoscopio  visions  in  bemU            ^^^| 

worms  M  fftctors  in,  1044.. 

In  ward  eonvulMon^  881, 

crania,  195.                                            ^^H 

Inneot-biici,  convitldaaB  from, 

ImliduM   for   multiplo  mjieros^s. 

Katzi-n-KaphacI,  I02:i.                           ^^H 

878. 

511. 

Keating,  Dr.  J.  M.,  iind  Dr.  J.            ^^B 

laiotttCion,        opbtbftlmoiicopie 

in    acute    bydrc»ccpbalu«. 

K.  Young,  on    physical   de-            ^^^^^ 

featuretof,  194. 

47t>. 

vclopmeni,  241.                                   ^^^| 

Iiuoinnlfi^      bibUozrapby      of, 

in  coiivul»lijfis,  549. 

Keating,  J.  Percy,  on  juv«iillfl             ^^H 

1018. 

in  lead-poiaoning,  b:i2. 

crime,  422.                                           ^^B 

H         cauMM  of,  101  a. 

In  mjelitia,  679. 

Keratitis,  103,                                          ^^H 

■          efi'ects  of,  1018. 

in   tuborculur    meningitii, 

hjppyon-,  106.                               ^^^H 

H           from  bnti  U-turn  or,  560. 

523. 

itibcrited,  112.                                 ^^^| 

■           in  \cad-\Wi6Qn\ag,  G2tf, 

loiloform,  lu^epticijtcd,  757* 

interstitial,  112.                               ^^B 

■            nnture  of,  irH7. 

in  icalp-woundjs,  741*. 

age  of  paticny,  113.                ^^^| 

treatment  of,  1018. 

IridMKomy,  154. 

atropine  in,  115.                      ^^B 

In»titiJtioti&l  lilu  f}f  ii«pent]eti1 

for  cataract,  l.tO. 

eau!<ei)  of,  112.                          ^^B 

^      ehililnm,  L^vilf  of,  4HI.  432. 
H  loBtitotions    de    bietifiiiaanco, 
■      4IS). 

for  glaucomit,  125. 

diagnosir^  of,  115.                       ^^^M 

Iriilo-oyditis,  124. 

et  i  o  1  o^ry  of,  112.                         ^^B 

Ins,  ooloboma  of,  124. 

iritL^  with,  114.                         ^^H 

InsutHiition    of   borio   acid   in 

£riti#,  I2i. 

toercurmls  in,  115.                   ^^^| 

otitis  mediiL,  21,  26. 

treatment  of,  125. 

phypique  of   patients,             ^^^| 

K          of  powders   ioto  tbt  ear. 

Iron  in  tbe  treatment  of  multi- 

^H 

ple  9cleroei)3,  511, 

prttgn  oHi  et  in ,  1 1 5 ,                      ^^B 

K  Ia»abir     tclerot^is.     495.      Sre 

Irregular  mental  dev'clopment. 

recovery  from,  114.                  ^^^M 

■      Set«roii3>  MiiUiplo. 

45:*. 

sex  a  factor  in,  IIB.                ^^^| 

■  Intellect,  aberritttons  of«  452. 

Iscbwmia,  hysterical.  967,  983. 

statistics  of  oausation,            ^^^| 

V           effect  of  oxercldo  upon  tbc. 

of  iht'  retinn,  1  "W. 

^H 

■              2TIK 

r«Und  of  Reil,  tumors  affecting, 

symptoms  of,  113.                   ^^^| 

'  Intell  iguneiir  in  muUiple  cerebro- 

571. 

syn echini  in,  114.                    ^^^| 

epinul  Mr>lcrosi».  50(}^  50U^  oil. 

[solatifjn  of  patients  wiib  ocm* 

aynonymec  of,  112.                  ^^^| 

IntercOAtHl  nouralgift.  792. 

tagiouB  ditteaaes,  403. 

sypbiUs    a  cause    of,             ^^H 

Internal   citi>»ti1e,   contento  of, 

^H 

572. 

treatment  of,  115.                     ^^B 

^           ear,  39.     Sre    Kar,    Otitis 

J- 

makrial,  116.                                  ^^H 

^b                      Intcmn,  etc. 

nmrginal,  104.                                  ^^^| 

■                 leslom  <  40,  41,  42, 

Jackson,  Dr.  Hugblingt,  on  tbe 

p»rt?nchymatous,  1 12.                      ^^^H 

■                      4::t,  44,  45. 

ophthalmoscope  as  a  means 
of  diagnosis,  158, 

pblyctcnular,       I  OS.       Sffe             ^^^H 

■                  tnalfonttations  of,  45. 

OpbtbalmLn,  Pblyc-             ^^B 

"^  Interviewing  a  tnt^dicnl  witnca»,  i 

Jacksonian  epilepsy  diagnoRed 

tenular.       *SVe    als<»              ^^^| 

444. 

from    brnin  -  tumor, 

Corneal  Utoer.                       ^^^| 

Inteetimil  di^eujicA,  upbtbiilmo* 

564. 

causes  of,  10.^.                           ^^^f 

Mopic  fc»t«r«i  qU  207. 

from  hy«toro-6pilepfy, 

doflnltion  of,  tO:i.                   ^^H 

Intmcerebral          bemorrbage. 

998. 

symptoms  of,  104.                    ^^^| 

■               sf^ns  of,  544. 

B           li*!«ions,  nignei  of,  544. 

H           thrijinbo»is,  ai^n^  of,  514. 

fpasm,  aeniatlons  in,  560. 

synonymes  of,  tO't.                   ^^^| 

Jacobi,  Dr.   A.,  on   tubercular 

treatment  of,  104.                      ^^^| 

meningitis,  514. 

ulceration  in,  104.                     ^^^^ 

Intracranial  alMeesc  iia  a  cMune 

Jacob i,  Dr.  Mary  Putnam,  on 

punctata,  116,                                    ^^B 

of  optics  neuriti*,  191. 

myolitis,   »pinat    inoningitis, 

purulent,  106.                                      ^^B 

■          aneurtAin,  554. 

and  spinal  hemorrhage,  etc.. 

pustular,  lO.L     Sfc   Kera-             ^^H 

B                  causing^  optic  neuritis, 

64^1. 

iitl»,  Phlyctenular,                     ^^H 

B                      191. 

Jocoby,  Dr.  Q.  W,,  on  athetosis, 

statistics  of,  lo;{.                               ^^H 

B         growtbi,  ey»-Bjmp  lotus  of, 

etc.,  937, 

strumous     103,    110,    112.             ^^B 

B                     185. 

Jacsobc-Arlt  operation  for  en- 

Sre Keratitis,  PhUcten-             ^^H 

^B                in  infancy,  1H4. 

tropion,  151. 

^^B 

^H                 o{:ular    njmptom*    of, 

.Johnson,  Lindloy,  on  cblldren'f 

fypbilitic,  112.                                 ^^B 

■ 

buspitale',  40y. 

vojcnhir.  1 11.                                    ^^^| 

^H               optio  ncuritii  In,  185. 

Joint-aCfetitions,          hysterical, 

vesloular,  103.     .S'^e  K«m-             ^^H 

^t^        tttriotici  of,  186, 

988,  1000. 

litis,  Phtj?ctenular.                      ^^H 

^^^^^^^^^^^^^^^^^^^^^^1 

^^^^^^^^^^^^^B^ 
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^^^ 

^^^  KemtoconaBf  117. 

Lsndouxy-Dfjirine  type  of  pri- 

Load-poiBoning,     annmia     in. 

^^H  Kcmtoglobae,  US. 

mary  inuseular  atrophy,  818. 

621. 

^^^B  KeratomifcliwiJi,  99. 

Lango'Et  methods  uf  air-analy- 

analysis  of  urine  in,  640. 

^^^^   KGratuHis  obturanA,  7. 

tia,  390,  3^1,  393. 

anatomic4kl  ohangea  in,  62K 

^m          Kidnej  in  amenkcal  polsoniii^r 

Laryngcsal  oonvuljfionB,  879, 

atrophy  of  mufoles  in,  626, 

■               6U3* 

vertigo,  90it. 

631. 

■         KidiiGT-disea««,   eye-ay mptoma 

treatment  of,  909. 

bibliography  of,  633. 

■                    of,  20tf,2ll. 

L&ryngiBuiu^  stridulus,  881. 

blue  line  in,  623,  630,  631. 

^B                  opbcbii.lmu»copic     features 

age  in,  !^62. 

hones  in,  621.                        ^m 

■                      of,  208. 

ana^theticE  in.  897. 

bromidea  in,  632.                   ^^H 

^m          Kidney  A  in  lead-pDiKoning,  62  i>. 

antipyrin  in,  897* 

OBohexiain,  624,  6ai.            ^M 

^B          Kindergarten  »yHtem,  'Aib, 

atUck  of,  881. 

cases    tabulated,    children 

^m         Kaeadiiig  iti  mti««uge,  327. 

bromidea  in,  897, 

and  youth,  634,  636,  637. 

^1          Knee-jeric,  eS'cct  of  Mnsaiioa 

carpo -pedal  •pacm  in, 

causes  of,  616. 

^m                     or  votition  on»  864. 

882. 

changes  produced  by,  621. 

^1                   production  off  454^  459. 

chloral  in,  897. 

chemical  tests  of  urine  in, 

^B                  registration  of,  459* 

course  of,  885. 

640, 

^1          Knee-pain,  Bignificanee  of,  451, 

eraniotabea  in,  868. 

children  having,  623,  634« 

^H           Knife   for    panicuntesi^    of   the 
^H                      Lucmbruna  tviapanU  22. 

deaths  from,  862,  865. 

chorea  in,  629, 

diet  in,  8U7. 

ebroniate  of  tend  in,  617, 

■                  Uoraley'fl  aexible,  778. 

duration  of,  885. 

618,  634,                               ^ 

H          Kjrphot^is  a»  a  factor  in  porcn- 

ofieot   of  Bcaioni    an, 

chronic,  624,  630.                  ^H 

^H                      ccipbaJuSf  739. 

873. 

eolio  in,  625.  631.                    ^H 

■                 basilar,  734, 

gland    .    entargeroent 

Comey's  methmi  of  urino>    ^^M 

^M                ocoipito-epbeooidal     angle 

and^  869, 

analysis  in,  640.                         ■ 

^^_^                    724. 

mu«k  in,  897. 

constipation  in,  631.                      I 
oonrubion"  iOt  628.                      1 

names  of,  881. 

nerre  -  irritaliOD      in, 

cot^netms  utfi^ctton  in,  629.           1 

869, 

digestion  in,  62:>,  631,                   ■ 

^^^|P 

night-attackB  of,  809.     1 

diuretics  in,  632,                            | 

ontet  of,  S81. 

effect  of,  on  Mffipring,  617.    ^^f 

LabyriDth  of  ear,  diKeiue  of. 

paroxysms  of,  885. 

electrit^ity  in,  ^33.                   ^^H 

Id  acarkt  fever^  421. 

pOFt-tnortem   appear- 

elituinfttion in.  620,  633.       ^^^| 

dbeaies  of,  39. 

ances  after,  891. 

encephalot«atfaic  symptonu  ^^H 

in  typhoid  fover,  43. 

prognosis  in,  89(). 

in,  627,  630,  631.               ^^1 

heutorrhagic  inQanimation 

prophylaxis  of  attack 

epidemics  of,  618,  628,          ^ 

of,  4X 

of,  897. 

opilepey    from,    617,  628, 

Lacerated    {^calft -wounds,   local 

rachiti*  with,  866,  868, 

630, 

trout  in  on  t  of,  7i}U. 

898. 

etiology  of,  616. 

1                  recurrence  of,  885. 

eye-Aymptomi  in,  627. 
eye- troubles  due  to,  232. 

440,441, 

Bex  in,  865. 

LachryTnnl  abttce^s,  73. 

Biatiftics  of,  862,  865, 

fainting  in,  628. 

treatment  of,  76, 

87.^  890. 

febrile  ttate  in,  629, 

apparatus,  affections  of,  69. 

symptom*  of,  881. 

fret|uency  of,  617,  619. 

relief  of   obatructiona 

i                  ^ynonymen  of,  881. 

general  ei«he\ia  from,  634, 

of,     by      operation. 

tetany  with,  882. 

631,                                      ^ 

150, 

thymus  Inland  to,  869, 

gestation  in,  617,  618.           ^^H 

eateuloM,  72. 

treatment  of,  896. 

gums  in.  523,  630.  CZ\,         ^^M 
heart  in,  022.                            ^H 

cimal,  72,    Src  Na«al  Dnct. 

Lashes,     ^tf  Eyelajhes. 

duet,  distention  of,  70. 

in  blephariU*.  51, 

history  of,  615.                        ^H 

fi!^tala,  trenttuent  of,  76. 

Latent  i»trubi»tnu«,  139. 

hysteric*)    sy  mptotns    m,     ^^B 

glond,  extirpation  of,  T6. 

Lateral  curvature  of  spine,  355, 

629.                                             1 

fistula  of,  70. 

causcf  of,  355. 

Indigestion  in,  635,                      I 

^^^L                 hypertrophy  of,  70, 

soleroBia,  eye-groimd     in, 

infantije    eases    tabulated,            ■ 

^^^H                 mumpfl  of^  70. 

203. 

636,                                              M 

^^^H                ipontaneoua     prolapse 

sway  of  foot  in  walking, 

insomnia  in,  629.                 ^^M 

^^H 

26B. 

iodides  in,  633.                     ^^M 

^^^B                 ayphlUfl  of,  71. 

ventricle,  tumors  of,  574, 

kidney  in.  623.  62^.             ^H 

^^^1                 tum  on  of,  7 1 . 

Latrinea  for  Bcboola,  399. 

k>ad4ine  to,  623,  630,  63L 

^^^K         Ifto  And  duet,  diseases  of^ 

Law«   designed    to    oheek    the 

literature  of,  633, 

^^^^H                            CftUBB 

spreiid  of  ccmtagioitB  diseaae, 

liver  in,  621,  623. 

^^^^^^K               from  ejcaothema- 

40  ;i,  406, 

nuAcarriages  from,  617. 

^^^^^^H                    tons      disea«$e3, 

Laxatives,  295. 

motor  syuiptoms  in,  626. 

^^^^H 

Lead,  absorption  of,  620. 

muj-cular  complications  is, 

^^^^^^P                prognosfe 

notion  of,  920. 

626,  631. 

^^^^^^^                 syphilia  in,  7-1. 

colic,  625, 

nurvea  in,  616,  621. 

^^^^H                         treat ment  of,  75. 

elimination  of,  620,  633. 

nervous  fymptoma  in.  626, 

^^^B                 anomalies  of,  72. 

in  the  ti«»«e«,  619,  620. 

neuralgic  pain  in,  629.           ^_ 

^^H                  fl.«tula  of,  73. 

Lead-line  on  gums,  623,  680. 

neuriti*  from,  616,                   ^^^| 

^^^P          tecretiou,      pathology     of, 

Lead- poisoning,   abeyanoe    o^ 

nutrition  in,  625.                   ^^H 

^^ 

620, 

obsc'uro  oases  of,  617.  619,           ■ 

■          LagophthalmoB,  61. 

absorption  in,  620. 

620,                                              1 

H                  congvnitul,  l\S. 

acute,  624,  630, 

ocular  syznntoms  In,  232.           I 

■          LftlllDg.  403. 

adoteJKsent  cases,  tabulated, 

627.                                               1 

637. 

paralysis  from,   622,  626,    1 

H          Lancing  the  gums  in  convul- 

age  in,  623. 

631,  633.                     ^H 

■              sIqob,  894. 

alcohol  in,  616, 

varietiee  of,  636.           ^^M 
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^^^^^^           ^H 

LMd-DQisofiiDg,  pathology  of^ 

Maeroeepbalns    with    oerebral           ^^^| 

«l»,  021, 

cornt^al  ulcer,  80. 

palfty,  541.                                          ^^H 

|»r«gn«ncy  in«  6t7. 

corseal,  107. 

MiM'ula,  corneal,  107.                             ^^^H 

prognosis  in,  lUL 

tattouing    the  csomea   for^ 

M.idden   on   the  intirmtties  of            ^^^H 

rooeot  di(*«overi«»   regard - 

164. 

geuiiia,  279.                                           ^^^^1 

■              ing.  AUK 

trealmeot  of,  110, 

Malarial  convulsion.  876.                       ^^^^H 

^B           runstl  nO'&ctioiis  ia,  629, 

Tieucorrhceii  diAtingtiii^bed  from 

disease,      ophthaliuo«{>oplo            ^^^H 

solerotie  ttffwtioae  In,  030. 

gonorrboea,  444. 

feat u  re  i  of,  222.                         ^^^H 

8«iiior3'  sfyiiiploina  lo,  627» 

Levor-acLion    in   the    movable 

headache,  ^CvK.                                    ^^^H 

tequenee  of  symptomB  in, 
63  L 

parts  of  Ihc  body,  2<!tl. 

Male  proportions,  265.                           ^^^H 

Lcms,   Dr.  M.  J,,  on  convul- 

Male$»,  [proportion  and  growth           ^^^H 

BkiD  In,  A39. 

iione   in  infancy  and  oluld- 

of,  2S3.  234.  285.                                  ^^H 

tourees  of,  ei«,  620. 

hood,  dSr. 

Malformations  of   the  internal           ^^^^| 

ftrycboine  in,  633. 

Lice  in  eyobnowf,  5.1. 

^^H 

tatphar  bathA  in,  6.13. 

Lid-ab«oe»B,  56.    6Ve  Eyelids. 

Malignant    growths    of    skull,           ^^^H 

H          flU9ct»pt!biliiy  to,  620. 

Lid -<] ramp,  60. 

trephining  fur,  768.           ^^^| 

^K                of  ^birarento,  62S. 

Lid«,  affections  of,  50. 

eaMB  of,  768,                            ^^H 

Ltebrctcb'a  dcusk  and  seat,  360, 

operations  for,  768.                  ^^^H 

^^^^hrifipumis  of,  spooUl,  624. 

.'itVI. 

Malingering,    hysterical,    964,            ^^H 

^^■^blM  of  ea««9,  A34. 636, 63  7. 

Life,  the  nature  of.  2. 'VS. 

^67,  968,  987-                                ^^H 

^V         t««U  of  iiriov  in,  640. 

Light.  cxeeftsivB,  ill   tiffecLa  of, 

in  cases  of  spinal  conent-           ^^^H 

^B         iiMae-chftng««  from,  61®. 

upon  the  eye,  170. 

^^H 

^B          treatment  uT,  632. 

for  tbo  school -room,  .^66. 

in  sohuols,  836.                               ^^^^| 

^H           tremor  tn^  62^^ 

Lincoln,  Dr.  X).  F.,  on  school- 

"  MaJitia  «upplot  letatem,"  432,           ^^^H 

^B          uneiiii^  symptoms  In,  6^0. 

bygjono,  343, 

^^^H 

■           uHnt;  in.  61^,  ^^^^ 

Ling's  movement  euro,  301. 

MoUeua,  removal  of,  in  chronic            ^^^H 

^M          ir\6im\  symptotas  in,  627. 

Li|H>ma  gf  brain,  5'54. 

purulency  of  the  attio  of  the           ^^^| 

^M          Tomiting  u  n  symptom  of, 

Lipoiuato»i«,  613* 

tympanum,  28.                                    ^^^H 

■              62&. 

Ltpomatoua  pto«lfl  of  the  eye- 

Maloney oU^phone,  36,  47.                    ^^^H 

^1          wtiter-pipes  In,  618. 

lid*,  5». 

Man,  ulassilication  of,  by  races^            ^^^^H 

^m          Wurcc&ter'g    analjilt     of 

Lippituilo,  52. 

^^H 

^f              urine  in,  640. 

Lip-reading  by  deaf-mute*,  46. 

proi  tort  ions  of,  242.                       ^^^H 
Man  in,  LyHtericnl,  995,                          ^^^H 

wrixt.ilrop  in,  631. 

Lisping,  -163. 

Lftders  (pipe«  for   drainnsre}, 

Lilhteinin  in  raisgrim,  832,  8;i4, 

in   childhood,   deetrnotive,           ^^^H 

fin. 

b37. 

^^H 

Loading  qnoatjons  in  infidico- 

Liver,  acute  yellow  atrophy  of. 

Maniaeal  impulses,  1052.                       ^^^H 

legal  escamiii  at  ion  ufohildren, 

diseriiuioiitciJ    from    to- 

Manual  training  of  delinquent            ^^^H 

4H3. 

berouhir  tupningitis,521. 

children.  433.                                        ^^H 

Leaping,  pbyities  of,  273. 

in  ariicnicEil  poironing,  603, 

Map-drawing  in  tobnola,  366.               ^^^H 

Loechitig  in  muU  bydrocopba- 

in  Icad-poisuning,  621.  623, 

Marginal  kemtltis.  104.                         ^^H 

tu^  170. 

Liver-dlaea^e,  ophthnlinoaooptc 

Marringc«,         cont<ttnguineoii«|            ^^^H 

in  niyclttiH,  67S. 

fenturo!!  uf,  207. 

^^H 

in    tubercular    meningitU, 

Loctjuiotion,  mechanics  of,  261, 

Maeti»achotfett!i     Inw    regarding            ^^^^| 

^2^. 

Locomotor  ataxia   in  childrt-n, 

VAodnntion.  405.                           J^^^^^ 

Le«d((  Otmeral  lufirmary^  Eng- 

726. 

puhlic  itchool  for  dopendftnt           ^^^H 

land,  III. 

Long-sight  in  sobool-children, 

children,  432,                                ^^^M 

Ii«gi  uia«!tAge  of  the,  327.             ' 

36!>. 

Massage,  325.                                          ^^H 
bihilography  of,  331.                       ^^^H 

L«g-Deaittri%  254. 

Longevity  and  exercise,  279. 

Leg-nioireai«Dts    in     walking, 

Lo^s  of  nppetite  among  8ehool« 

olassifieiuion  of,  326.                      ^^^H 

265. 

children,  :^4S. 

definition  of,  325.                          ^^H 

Lftg-mtiaolos,  functions  of,  262. 

of  sight  frntu  audden  hem- 

effttsts of,  326.                                 ^^H 

205. 

orrhage.  181. 

eflleurage  in,  326.                           ^^^H 

Legal  ageof  refponii bill ty,  422. 

Lower    extremities,     meaaure- 

for  ans&matosiit,  331.                      ^^^H 

«x»  mi  nation    of   (."bildreu, 

luenta  of  the,  2;i4. 

for  comstipation,  330.                      ^^^^| 
for  liver- disease.  330.                     ^^^H 

4:i5. 

Lunch  for  school -children,  348, 

Lens,  defectu  of  form  in,  126. 

Lung-diseaae  in  (!«hoolM,  'M2, 

fur  splenic  divpase,  .130.                  ^^^H 
friction  in,  327.                               ^^H 

of  position  of,  126. 

Lung-ex pan»iun  in  various  aefca 

of     transparency     of, 

anrJ  posit  ions,  27'». 

hacking  in,  327*                              ^^H 

127.     Sf^e  Cataract. 

Lung-power,  dc5ok'nt,  87  L 

history  of,  325.                                ^^H 

diteases  of,  126. 

Lungs  of  skilteLJ  Icnpers,  273. 

in  antemia,  331 .                                ^^^^| 

disloeation  of,  127. 

Lupus  of  conjunctiva,  101, 

in  angina  pectort«,  330.                    ^^^H 

ectopia  of.  l:!6. 

of  eyelid,  60. 

in   anterior    poliomyoh'tii,            ^^^H 

pupillary.  127. 

Luiiition  of  lens.  127. 

^^H 

luxation  of,  127. 

Lymph!ingiecta«it  of  the  eon-  i 

in  ahlorosis,  331.                             ^^^H 

Lentieonns,  12r*. 

junctiva,  91.                                 | 

in  chorea.  329.                                 ^^^| 

Lentictilar,  7:^6, 

Ly  8  so  phobia,  !04<S. 

in  congestion  of  the  brain,            ^^^H 

Lepra  of  eyelids  and  eyobrowa, 

hysterical,  mO* 

^^H 

iinitnp,  320.                                     ^^^H 

Leprosy,  eye- symptoms  of,  249. 

in   djpbtherilio    paralysit,            ^^^H 

^^M 

palsy,  Ml. 

M. 

in  headaehe.  329.                            ^^H 

X«pio-in«ningitifi  defined,  66 A. 

in  heart-diseases.  331.                    ^^^H 

B         infiintum,   -167.      Sn    Hy. 

Maolaron'i  system  of  oxercise, 

in  infantile  ppinut  paraly-             ^^^^H 

^P             drooepbiilu»,  Acuto. 

296. 

^^H 

optic  riGuritis  in,  l^Ki. 

ftftjXutt.  Dr,  Sarah  J.,  and  Dr. 

in  myelitis,  681.                               ^^H 

Leuoocytb  ovinia,       ophtbaJmu- 

post,  on  jitruetural  ahnormnl- 

in  neuralgias,  329.                            ^^^H 

^_      foopic  feHturea  of,  1S2. 

ities  of  brain  and  curd,  728. 

in  oedema,  331.                                 ^^^H 
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Massage  in  peripheral  neural-  i 
gias,  329. 
in  wasting  diseases,  329. 
kneading  in,  327. 
local,  327. 

movements  in,  328,  329. 
of  abdomen,  328,  330. 
of  chest,  327. 
of  cornea,  110. 
of  face,  328. 
of  head,  328. 
of  leg,  327. 
of  neck,  328,  329. 
of  throat,  328. 
percussion  in,  327. 
petrissage  in,  327. 
punctuation  in,  327. 
sensitive  points  in,  329. 
Swedish    movements     in, 

328,  329. 
tapotement  in,'  327. 
temperature  in,  331. 
varieties  of,  326. 
Massings  of   the  optio  nerve, 

161,  162. 
Mastoid,  abscess  of,  29,  30. 
disease,  29. 

forms  of,  29. 
treatment  of,  30. 
periostitis,  29. 
causes  of,  29. 
prognosis  of,  29,  SO. 
sequestrum  in,  29. 
symptoms  of,  29,  30. 
varieties  of,  29. 
Masturbation,         brain-lesions 
from,  1050. 
countenance  in,  1049. 
cure  of,  1060. 
deterioration  after,  1049. 
effecU  of,   963,    977,   979, 

1047,  1048. 
facial  spasm  from,  801. 
impotenoy  from,  1049. 
inauced       by       intestinal 

worms,  1045. 
infantile,  1048. 
insanity  from,  1047,  1048, 

1049,  1050. 
mechanical  prevention  of, 

1051. 
moral  treatment  of,  1050. 
nodding  spasm  from,  801. 
paralysis  from,  808. 
prognosis  in,  1049. 
psychical,  1051. 
shame  lost  after,  1049. 
signs  of,  1048. 
stupor  after,  1049. 
Masturbational  psychosis,  1047, 

1049. 
Masturbators,     nasal      mucous 

membrane  in,  1044. 
Meals  of  school-children,  348. 
*'  Mean''  not  synonymous  with 

"average,"  247. 
Measles,  convulsions  in,  889. 
German,    return  of  pupils 

to  school  after,  405. 
ophthalmia  following,   85, 

86. 
optic  neuritis  in,  220. 
return  of  pupils  to  school 
after,  404,  405. 
Measurements  of  arm,  253,  254. 
of  body,  241. 
of  chest,  253. 


Measurements  of  face,  252. 
of  forearm,  244,  254. 
of  hand,  254. 
of  lower  extremities,  254. 
of  male  sex,  255. 
of  man,  241.    See  Anthro- 
pometry, 
of  neck,  252. 
of  trunk,  252. 
of  typical  female,  254. 
of  upper  extremities,  253. 
physical,  287. 
Meats    not    the    best  working 

food,  259. 
Mechanics,  animal,  261. 
of  locomotion,  264. 
of  muscles,  260. 
Medical    examination   of   stu- 
denU,  288. 
testimony,  444. 
Medico  -  gymnastic     exercises, 

303. 
Medico  -  legal      examinations, 
oral,  435. 
physical,  438. 
tact  required  in   con- 
ducting, 436,  437. 
testimony  of  children,  435. 
Medulla,  oases  of  tumor  in,  579. 

tumors  of,  576.  - 
Megalocornea,  118. 
Megalophthatmos,  119. 
Megrim,  790,  829.   See  also  Mi- 
graine. 
ansemia  in,  834. 
antipyrin  in,  833. 
attacks  of,  829,  831. 
caffeine  in,  833. 
cannabis  indica  in,  834. 
causes  of,  790,  831. 
cessation  of  attacks,  831. 
characteristics  of,  829,  832. 
debility  in,  834. 
description  of,  831. 
diagnosis  of,  792,  832. 
diathesis  in,  832,  834. 
epileptic  affinities  of,  901, 

909. 
eye-strain  in,  145,  834. 
eye  -  troubles      associated 

with,  831,  832,  834. 
gouty  diathesis  in,  832, 834, 

837. 
heredity  in,  829. 
hysterical,  984. 
indigestion    in,   830,    831, 

832. 
inter  -  paroxysmal     treat- 
ment of,  833. 
lithsBmia  in,  832,  834,  837. 
menses  in,  829,  832. 
morphine  in,  833,  839. 
nausea  in,  831. 
ophthalmoscopic  peculiari- 
ties of,  196. 
opiates  in,  833. 
pathology  of,  832. 
periodicity  of,  829. 
prodromi  of,  830. 
prognosis  of,  792. 
prophylaxis  of,  835. 
scotomata  forerunning,  830, 

832. 
seat  of  pain  in,  829,  832. 
spectacles  for,  835. 
subjective    symptoms    of, 
195. 


Megrim,  transmission  of,  829. 
treatment  of,  833,  972. 
uniformity  of  attacks,  831. 
visual   prodromes  of^  830, 

832. 
vomiting  in,  831. 
Meibomian  cyst,  54. 

operation  for,  151. 
Melancholia  saltans,  840.    See 

Chorea. 
Members  of  the  body,  relative 

size  of,  242. 
Membrana  tympani,  3,  14. 
appearances  of,  15. 
destruction  of,  26. 
diseases  of,  15. 
function  of,  15. 
in  chronic  non-suppa- 
rative  otitis  media, 
32. 
inflammation  of,  15. 
injuries  of,  5,  16. 
malformations  of,  14. 
perforation  of,  5, 16. 
suppurative     perfora- 
tion of,  16. 
Membrane  of  Shrapnell,  15,  28. 
Membranous  coigunctivitis,  95. 
Meningeal       artery,      middle, 
wounded  in  trephining, 
758. 
defects,  congenital,  730. 
embolism,  signs  of,  544. 
hemorrhage,  526,  670,  671. 
See     Cerebral     Hemor- 
rhage. 
signs  of  palsies,  544. 
thrombosis,  signs  of,  544. 
Meningitis,  basilar,  coexistent 
with  optio  neuritis,  190. 
cerebral,  489. 

spinal    symptoms    in, 
660. 
cerebro  -  spinal,         distin- 
guished  from  cere- 
bral palsies,  487. 
from  tubercular  men- 
ingitis, 520. 
ophthalmoscopic  feat- 
ures of,  194. 
chronic,   oonnter-irritation 

in,  680. 
chronic  spinal,  661. 

cases  of,  662. 
diagnosis  from  the  cerebral 

palsies,  487. 
diphtheritic,  661. 
due  to  otitis  media,  24,  27. 
ending  in   hydrocephalus, 
467.     See    Hydrooepha- 
lus.  Acute, 
following  concussion,  treat- 
ment of,  763. 
operations  for  enceph- 

alooele,  742. 
typhoid.  661. 
infectious,  661. 
of   dura,   ophthalmoscopic 

observations  in,  192. 
ophthalmoscopic     featarei 

of,  192,  193. 
rheumatio,     diagnosis    ol^ 
521. 
from       nnoompHeated 

caries,  653. 
salicylates  in,  680. 
spinal,  658. 


^ 
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^H 

IfeidDgiUf,  timisliaed  hyatcri- 

Meningiti<f  tubercular,  diagao- 

Meningo-myetitii     from    com-           ^^^^ 

cal,  862. 

9i«  of,  from  hy- 

pre^sion,  ab«oi»ft  in,           ^^^| 

ipinal,  anatomical  featurisa 

Urocf?pha[oi  d 

of,  67«. 

conditions,  522. 

anatomical  changes  in.           ^^^H 

eases  of«  657. 

frt>iu  otIuT  forma 

^H 

dt8«riiiiiaiitetl        from 

of    meningitis. 

anlcle-olonua  in,  A49.              ^^^| 

iiiyeliti*^  659. 

520. 

du«  to  Pott'0  dieetiie, 

fn>m   pneumonia. 

mcnt  of,  057,  678.                ^^H 

di»tingit  ish  iog 

521. 

arm -paralysis  in,  649,            ^^H 
650,  651.                                ^^^1 

Hyraptoins  »f,  A53, 

from        syphilitic 

non-cariouff,  057, 

mcnin}{itiii,  591. 

arm-r«flexe«  in,  650.               ^^^| 

pathological  anaiomy 

from    tvphoid    fe- 
ver, 621. 

belladonna  in,  679,                  ^^^| 

of,  675,  67fl. 

cases  of,  045.                           ^^^^| 

trcRtmont  of.  4S82. 

from  uriemic  pol- 

Cauda  equina  In,  652.              ^^^^ 

rhettmutit},  658, 

toning,  521. 

cauteriaation  for,  678.             ^^^H 

Mptte.  051), 
lubeTcular,  658,  ^60. 

etiology  of,  517. 

cervicAJ,  049.                           ^^^^ 

eyes  in,  515,  516,  522, 

pat^bymeningitis              ^^^| 

ciiUileptio     s>*iiip- 

generul       tuberoulejeis 

^^M 

totnjj  in,  ('»5tl. 

frith,  517. 

claw-baml  in,  050,                   ^^^| 

•apparftHve,  4HI>, 

headache  in,  514,  515, 

cold    applications    in,            ^^^| 

anatomical  featur«a  of. 

516,  519. 

^H 

4»0. 

head-rutnu:tion         in, 

dcTelopmeot    of,   046,           ^^^H 

f              bftctDria  in,  490. 

520, 

^^M 

^^^^        oalcitiin    flulpbide    in, 

heretiity  in,  517. 

dtapbmgm  in,  650,                  ^^^^ 

^^H 

inft'ctiitfi  of,  517. 

diaphragmatic  respire-            ^^^| 

^^^B         eausei  of«  489. 

Intotligeuce    in,    514, 

tion  in,  052.                          ^^H 

H               diagnofliB  of,  491. 

515. 

difturimtnatet)        from            ^^^| 

■                dislinguiflh<»d  from  the 

iodidci  for,  523. 

spinal      meningitis,            ^^^M 

^m                    eerchml     palsies, 

latent  form  of,  516. 

^H 

■                     487, 

leeobef  for,  533. 

due    to    pafibymenin-            ^^H 

^^^^^p-  rMr-4lieoa«e  a  cauie  of^ 

mind  in,  511,  515. 

gitis,  647.                              ^H 

^^^^m  49(K 

ncck-n«?idity  in,  520. 

due  to  ]4arooma,  655,                 ^^^H 

^^^Hv^o^  i"> 

of  the  ffpine,  659, 

electricity  in,  081.                   ^^^H 

«tiolngj  of,  4S9. 

of  the  pill  loatcT,  ('»(iO, 

ergot  in,  079,                           ^^^| 

maroartalf  in,  492. 

onset  of,  514,  51^. 

extension     und     flxa-             ^^^| 

oplio       neuritis       in^ 

ophttialmojicopy       in, 

tion  in,  657.                          ^^^M 

491. 

193. 

food  in,  078.                              ^^M 

pathological    anatomy 
of,  490, 

paralyaif  in,  515,  519. 

heat  apulied  in,  078.              ^^H 
hieeough  in,  050.                     j^^^H 

pntboTogical   anatomy 

of,  516, 

iee  to  spine  in,  678.                 ^^^H 

pair-cTAOuation        in, 

premonitory       symp- 

iodides in,  679.  081,                ^^H 

492. 

toms  of,  514, 

leeching  in,  079,                      ^^H 

quinino  in,  492. 

prevention  of,  522. 

lesions  in.  017,                        ^^^H 

Ijmptoniff  of,  491. 

prognosis  of,  532. 

lociiiitjition  of,  648.                 ^^H 

traumatic,  4t^>0. 

pulsein,  515,  516,  519. 

Ittmbar,  OIH,  049.                      ^^H 

treatment  of,  492. 

pupils  in,  515,  521. 

massage  in,  681.                       ^^^| 

■yph  ill  tic,  591. 

reco?ery  froiUt  522. 

meronrials  in,  081.                   ^^^| 

^^         dbori  minuted        from 

sighing  n  aign  of,  519. 

motor  power  r«ftor«d           ^^H 

^^HL            tubercular     menin- 

tignsof,  514,  518. 

lifter,  650,                               ^^H 

^HP           ffitif,  520,  591. 
^^^             ophthrt!motfco|iiic  feat- 

alcwp  in,  514,  515,51ft, 

musrular   u trophy  in,            ^^^H 

519. 

^^H 

H                         ure«  uf,  194, 

stages  of,  514. 

neuKtis  due  to,  647.                ^^^| 

H         tnbcrcnliir,  514. 

stilt ic  ftlnxift  in.  519. 

not     Hlwaye     duo     to            ^^^^ 

H                 anatomioal  features  of, 

8timiilati<»n  in,  523. 

caries,  055.                               ^^H 

■                     516. 

Aurgical      intcrferc»nee 

opiates  for,  679,                         ^^H 

^B                ataxia  in,  519. 

in,  524. 

pHchymi^ningitis      in,            ^^^M 

^H                baoiltu^  in,  517. 

■ymptomsof,  514,518. 

^^H 

■                bowels  iu,  519. 

tartar     emetic      oint- 

paJor^  in,  651,  679,                   ^^H 

^M               brain>leeions  in,  516. 

mcntii  in,  522. 

pamplegta  from,  646,            ^^^| 

^L              «ardiaa  stimulants  in, 

temper  in,  514. 

^^H 

^^B 

tcmpern^ture  in,  519. 

parents  in,  048.                            ^^^| 

^^B        OftUMI  Of, 

treatment  of,  522. 

ptithtitogy  of,  047.                        ^^^H 

^^^K       Oheyne-Stolcea    reipi- 

tubert'le  €*f,  517. 

pfognoHis  in,  056.                    ^^^| 

^V                   ration  in,  519. 

Taiicjatoriea  for,  523, 

pnpillKry  symptoms  of,             ^^^| 

^H               ooin plications  of^  517. 

Tomiting  in,  514,  516, 

^H               eonrulsions     io,    515, 

619,  523. 

recovery  from,  050.                   ^^^| 

■                    510,  5)9,  52;i. 

with  orythema  nodo- 

reflexes in,  049,                         ^^^| 

■              diagnosis  of,  518. 

sum,  518. 

ozaggoratlot}&  of,            ^^^| 

^m                       from  acute  nephri - 

Meningocele,  731. 

^^M 

^^^                   ti%  52L 

eauses  of,  736.                        , 

in    dorsal    oase«,            ^^^| 

^^^^^^              from  acuta  yellow 

discriminited     from     der- 

^^M 

^^^^y                 atrophy  of  the 

moid   cyst  of    the  eye- 

regeneration of  nerve-             ^^^| 

^^H 

brow,  09. 

tubett  after,  656.                   ^^H 

^^^^H               from  cerebrnl  ab- 

rarity  of.  741. 

res  pi  rati)  ry     disurden             ^^^| 

^^^H                   icei«, 

spinal,  732.  743. 

^^M 

^^^^H              from  (»erebral  tu- 

Mentngo-myelitis     from    com- 

restoration     of    funo-             ^^^| 

^^^1 

proision,  644, 

tions  after,  048.                     ^^^H 
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^^^ 

1      Mettingo-myelitif    fmin    oom- 

Middle  ear,  diiHsaBe  of,  leading  to 

Moral   imbeMUtx.  training   in      H 

^^^                 presiioiif     rctentiaa 

oeteni  --  myelitic. 

ca^«!«  of,  10^7.                         ^M 

^^B                of  excrtita  in,  649, 

Burgiea!     treat- 

insantty, isoUtion  in,  H»6^^       H 

^H            ngiaities    from,    G53, 

ment  of,  75  K 

power  inereiuied  by  pbyst-        ^ 

^H 

pus-aeetimulation     in, 

oal  exercise,  276. 

^^K^^      root-symptomH  tn^  f^8. 

IB,  24. 

i«nse,  devalopment  of,  422, 

^^^H     »eatof,  «46. 

meningeal     artery.    Intra- 

424- 

^^^^B    sonoory     disturbiLiicefi 

oranlal    hemor- 

Ireatment  of  by«tefi»,  1006* 

^^^^        from,  648. 

rhiige  from,  771. 

Morality,  imture  of,  426.                 ^^ 

^^V            slow  pultfe  tQ^  650. 

wouniled    id    tre- 

Morbitl   projects    and    attach-      ^M 

^^^^^     »phmoier9  in|  649. 

phining,  75S. 

ments,  lO.'i.t.                                     ^1 

^^^^^K     sf»i°<^'  hemorrhiige  Id, 

Migraioe»  790.     Sec  Megrim. 

Morbus   silver,  899,     Set   £pi-      ■ 

^^^H 

oausea  of,  7^<»0. 

leiisy.                                                 ■ 
Moribund    state,    ophthalmos-       ^" 

^^^^"     iponUneom    rceoTery 

definition  of,  790. 

^^F                frQiD,  6f>6, 

diagDoitlti  of,  792. 

copy  of.  2;>9. 

^^H             Buddcn  parnplogia  la, 

etiology  of,  790. 

Morphine  «>«  a  preparation  for 

^m 

hysterical,  9SI. 

anirstbetica,  775.                    ^M 

^^m             Burf^ical  treatmeat  of^ 

in  ehitdreii,  450. 

in  tetanuF,  9.')3.                           ^M 

^H 

pathology  of,  790. 

Morphine-habit,  origin  of,  S33,       ^H 

^^H            eymptomft  of,  B4S, 

pn>drome«  of,  791. 

1^39.                                                  ■ 

^^H             ejncopc  in,  ()50. 

prognosis  of,  792. 

Motility,  exalUtion  of,  4C0.             ■ 

^^B             toctilo  fl(.n»c  in»  f^iS. 

relationi    of,    to    epilepsy, 

Motion  and  heui,  25'S. 

^H              treatment  of,  tl57p  678. 

901. 

Motor  areas  of  Ibe  br«in,  564, 

^^B                      of    par&ljsis     ioj 

subjective    symptoms    of, 

566.                                            ^ 

■■ 

lUS. 

disturbances,  detection  of,       ^H 

^^             vomiUog  in.  650. 

symptoms  of^  791. 

■ 

'      Meningo-myclwolcit  74:i, 

treatment  of,  792. 

signilleaDoe  of,  45S.          ^H 

Menorrhagia  with  optte  nenri* 

with    i^pilepsy,    treatment 

muscles  of  the  eye,  paraly*       ^M 

ttJ^  213. 

of.  yny. 

sia  of,  KU.                              ■ 

Menatrual     dborders     during 

Miles.  Dr.  F.  T.,  on  hydnxjeph- 

tract  Irnaled,  .'m  2.                      ^M 

lehooMlfo,  351. 

alus,  466. 

of   nerve-eentres  spe-       ^H 

1                     oj«-troublM    due    to, 

Miliar^''  aneurism  preoeding  in- 

cially  liable  t&  di»-       ^H 

i                         212. 

tmeranial     hemorrhyi^o. 

ease    in    childhood,       ^H 

'              period,    rest    during    the. 

528. 

4t^4,                                  H 

a  00. 

tubcreulo!«iH,       ophthaliuo- 

specially  liable  to  p«-        ^M 

Mentat    and    phy?ieal    guporl- 

ftMmic  feature*  of»  227. 
Military  drill  for  boys,  372. 

reneephaly,  4SH.            ^H 

ority  correlated,  278. 

Moulds   of  muscular    eontoor,      ^H 

defect,  gradoii  of^  1019. 

gymnastics,  :S02). 

453.                                                  H 

dttvclopmentr        irregular, 

Milium,  58. 

Month,  tapir's,  SI 9.                          H 

ibX 

Milk-ficcri^tion,  arson le  in,  604. 

Mouth  -breat  h  itig  aa  a  habit,  39.       ^M 

distirdcre      of     childhood. 

Min-efmstr«ction    of    hospital 

CMTV  of,  38,                                            ^M 

452.  See  alao  Insanity. 

floorj),  4lfl,  417- 

evils  of,  38,39.                           ■ 

dtaturbaneea,       dyspeptic, 

MiUiamp^rcmeter,     diagDOStio 

in     cbronie    non-pumlcfit      ^H 

1044. 

uses  (if,  455, 

otitis  meijia,  31.                    ^H 

Meroarial  poisoniog,  effects  of, 

Mills,  Dr.  C.  K.,  on  hysten*, 

underclothing  in,  38.               ^H 

tm  the  eye,  232. 

958. 

Movement  cure,  301,                      ^H 

i       Mercurials    in     myelitic,    679, 

Mimetic    paralysis,    804,      Set 

diwMues   beneDied  br,       ^M 

681. 

Paralysi*,  Facial. 

324.                                 H 

1       Mercury,   bichloride    of,   ai    a 

Mimic  H[iaflni,  WOt. 

Movements,     assoetatwl,    alter 

'                    disinfeorant,  rUl. 

Mind,  etfoeti!  of  exercise  upoD, 

infantile         hemiplegia. 

{              In  tiuppurative  menlogUU, 

276,  277. 

538. 

evolution  of,  426. 

classined,  302,  304.                 ^M 

Melaraorphopaia,       trauraatic, 

in  multiple  cerebro-ipioal 

oonccntric,  ,S02,                ^^^^B 

170. 

sclerosiii.  300,  509,  511. 

curative,  3o3.                   ^^^^H 

MetiuttatJo        choroiditis       in 

Minors,  legiil  captivities  of,  425. 

ccecntrie,  o02.                  ^^^^| 

mumps,  207. 

Mirrors  for  the  vmr,  7. 

medical,  302.                     ^^^H 

eyC'di»ea8«  in  gangrenous 

Mirror-writing   as  a  symptom 

Swcdij^h.      Sf€       Swedish      ^M 

varieella,  221. 

of  oerobral  defect,  463, 

Muvemcota*                             ^H 

Methods  of  anthropometry,  249. 

Mitchell  Dr.  J.  K„  on  exopb* 

Maco-purulunt  ophlhatmta,  8>.       ^B 

MifsrobiM.     Stre  Bacteria. 

thalmic  goitre,  952, 

S't  Ophthalmia.                            ^M 

brain  in,  1028. 

Mitral  diyc,<u«*c,  ophthalmu^oopic 

Multiple  cerebro  'T  -    '      ^ro*       ^H 

signs  oft  177. 

sis,  495.                                     ■ 

in  cerebral  palsy,  541. 

Mobility  of  chest- walls,  253. 

neuritis.     ,Sr                              ^M 

in  idiots,  111 27. 

Modesty  not  always  a  proof  of 

Mumps,  eyo-trouU4s4  luiJuwiag,       ^H 

instruct  ton  in,  102B. 

morality,  4;t8. 

■ 

Blandard  of,  1028. 

Modulus  of  Carua,  its  defects  as 

followed  by  deafness,  40,          ^H 

treatment    of,  by   craniM- 

a  Btandard  of  bumau  sym- 

of lachrymal  gland,  70.            ^H 

tomy,  7H4, 

metry,  246. 

return  of  children  to  scbivl      ^H 

Micro-or£ani»m§.  S!et  Bacteria. 

Moisture  in  the  air  of  school- 

after, 405,                             H 

Micrnpbtbalmot,  119,  121. 

rooms,  :i90. 

Murder  oatnmittod  by  ehildren,      ^M 

Microftoopio    prooft    of     rape. 

Mollusoum  oonta^osum,  58, 

H 

44H. 

flibrasum  of  eyelid,  59. 

Mttsole^,  chemical  r«aetiosf  of,      ^H 

Micrtitiftt  4. 

Monopkgitt  from  brain- tumor, 

256,  257.                                H 

Middle  (far.     Sre  Est,  Middle. 

567. 

development   of,  by  cxer*      ^H 

at  birth,  18. 

Monstrosity,  moral,  1052, 

ciso,  257.                        ■ 

,                       disease    of,    brain-ab- 

Moral  ideas  of  cbildren.  435. 

oor  related     to    braio-       ^^ 

Mefleta,  769,  TIL 

imbecility,  995,  996,  11)52. 

devtlttpmcnt,  27*.          ^H 
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^H 

MomIm,  MliftustioQ  of,  28D. 

Hasculur     atrophy,     primary » 

Myelitis  of  the  anterior  cortiua,           ^^^H 

nmellcHii  or,  250,  26U,  261, 

peroneal      type 

dminguished    from,   the           ^^^H 

3«2.                             1 

of,  81  g. 

cerebral  paleics,  487.                    ^^H 

in  wdkiDX.  266. 

reactions  in,  821), 

ophtbalmoi»Gopl<!     features            ^^^H 

in  exorcise,  256. 

progressive,         Aran- 

^^H 

ii^ureil  by  overwork,  280, 

Dnohonne  type 

pathologiLml    anatomy    of,            ^^^M 

invcfluDtJirj,  it^iurod  by  un- 

of. 822. 

^^H 

skilled  training,  2$U. 

hereditary      typo 

prugDo#fi  in,  677,                          ^^^^^a 

mechanics  of  tbo,  260. 

of,  m. 

septic,  hemorrhage  in,  670.           ^^^H 

of  tho  foot,  262,  263. 

Ley  den  -  Mubiu« 

symptoms  of,  672,                           ^^^H 

ftrttcture  of,  256. 

type  of,  »2L 

syphilitic,  f>65.                                 ^^^| 

tbeir  action    in   the   erect 

thenar     typo     uf, 

systematic^     dtstingitiithcd           ^^^H 

position  of  tbt*  body,  261. 

cS22. 

fn>m  Either  foruiiP,  644,                ^^^^| 

tonioity  of,  256. 

contour,  rco<"rda  of,  4^2. 

trans verstv  457.                               ^^^H 

voluntary,  2.j6. 

CuntrantiHty,   furiuulie   for. 

treatment     of,     682.      Sn^           ^^H 

work  of,  257,  260. 

456. 

also     M  en  ingn- Myelitis,           ^^H 

MuAcle-struoturo    in    my  otonift 

dystrophies,      pmgreaaivG, 

Treatment  uf.                              ^^^^| 

oovigeoita,  n(i'*M9. 

812. 

tabercular,  66^.                             ^^^| 

Mtuole-weakne^  »  prime  oftas4 

impairment,   detection    i»f, 

varieties  of,  643,  675.                      ^^H 

of  deforiaity,  356, 

455. 

iVlyulocete,  732.                                         ^^^| 

Myiol«-work     compareil     with 

paralyria,      psoudo-hyper- 

Myulupatbietc         distingalsbed           ^^^| 

bmin-work,  27 S. 

truphic,  813. 

from  myapiithies,  822.                          ^^^H 

MuMuJar  ftnie2*tb«?«ia,  720. 

Mu»eulttr-9oii!«e  tract,  572. 

MyograiibiuTii,  clinical,  402.                 ^^^H 
Myopattiio  atropbipd.  812.     See            ^^^1 

utropby,    BI2.       S«€    abo 

Mu.>4seUpotflouing,  eye-tniablea 

Progrtwsive  Muffca- 

due  to,  232. 

AtropbiCvS  Priinory;  also            ^^^^ 

Ur  Atropby, 

Mutiitm,  eausefi  of,  41^4. 

Muscular  Atrophy.                       ^^^^| 

diagootiiA  of,  ^21. 

May  bridge's  studies  in  animal 

disttngui:<hDd  fnim   ueurO'            ^^^^| 

Krb'a  Juvenilo  farm  of, 

motion,  264. 

pathic  i&tr(>phje»,  H23.                  ^^^H 

8t7. 

Myelitis,  643.    ^V  aljio  Menin- 

of  the  facc>,  ^19.                                ^^H 

f ftcio-scapulo-  b  am  oru  1 
rypeof,  SIS. 

go-Myelitin,   and  I'olio- 

Myopathies  distinguished  from            ^^^H 

myelitio  Ant^mr, 

mYelopathies,  822.                              ^^^M 

following  br&in-lesion. 

aller    spinal    bemorrhagts 

Myoma,  142,                                            ^^M 
ntindnesf  following,  368.               ^^^| 

822, 

6«8. 

from         poliomyeliti*, 

antitotuical       features      of, 

causes  of,  142,  368.                          ^^H 

6Dtt.  7WJ,  7tl7. 

675, 

complications  of,  142.                      ^^^^| 

b«r«diUry       proirre!^- 

eause«  of,  677, 

due    to   unsuitable    desks,            ^^^H 

liTe,  821. 

cavitary,  fill. 

^^H 

In  paraple^A   due  to 

clatviOraitioa    of   cases  uf, 

gTaBsen  for,  368.                                ^^^H 

u4JiiiproM»i>n      myB- 

643. 

hcrerlity  in,  368.                              ^^H 

lilii,  64U. 

eompresaion,  644.    Se^  Me- 

in    diphtheritic   paratysia,            ^^^H 

JUiodousy   -  D6j6rine 

ningo-Myelitis. 

^^M 

tjneof,  818. 
myelopiithic^          bow 

dp  Hoed,  64:'n 

in  if{}hoolji,  365.                                ^^^| 

diagnofiii^  of,  672. 

mechanism  of,  142.                         ^^^H 

discriml  nut  ed 

of  varietiwip  6  ta. 

opbtbalmoseope  in,  143.                 ^^^^H 

from  myxipntbic 

discriminated  from  anterior 

f train  in,  142.                                   ^^H 

ttlropby,  H22. 

poliomyelitifi,     674, 

symptoms  of,  142.                            ^^^| 

myopathic,         dii«tta> 

7€ll. 

treatment  of,  143,                             ^^^H 

guisbcd      from 

from      cerobro  -  spinal 

Myositis,  degenerative,  824.                  ^^^M 

myelopathic 

fijver,  tW2. 

Myotonia  congenita,  945.                      ^^^| 

ft  trophy,  822. 

frf>m    locomotor  aiax* 

awkwardness    due   to,            ^^^H 

di«tinguiflbed 

im,  674, 

^^H 

from         nciiro- 

from  multiple  nuuritis. 

eanses  of,  045.                         ^^^H 

pat  hie  atrophy, 

67;i, 

compllimttond  in,  946.            ^^^B 

823. 

from    multiple  sclero- 

definition  of,  tM.'^.                    ^^H 

prognosis  in,  834. 

sis,  673, 

dcitcriptiou  of,  949,                   ^^H 

treatment  of,  824. 

from  other  «pmal  dis-  , 

diagnoAis  of,  95U.                      ^^^H 

Hfluropathic,       distin- 

eaeet,  A73. 

etiology  of,  945,                         ^^H 

^^^H_           guittbed    from    my- 

from  rhcu  tuatism, 

heredity  in,  D45.                      ^^^H 

^^^^h           opathic        Atrophy, 

673. 

bitftu logical   pec 0 linn*           ^^^H 

from  tetanus,  673. 

ties  in,  9IA-U49.                    ^^H 

^^^^        primary,      812,       See 

due  to  preHsure,  *48. 

history  of,  945,                        ^^H 

^m                            Atropbi«i. 

electricity  in,  681, 

literature  of,  951.                     ^^H 

^1                       age  is,  SIO, 

general  or  transverse,  dls- 

microscopy     of,    940-           ^^^H 

^B                         Mtopatei  in,  821. 

criminaled  from  anterior 

^H 

^M                         di>crimi  Rated 

poliomyelitis,  70^. 

movetnenti  In,  949.               ^^^1 

^H                             from       atrophy 

hemorrhagio,  676. 

mttsolee  in,  946,  948.               ^^M 

^L                            following  brain - 

idlopathk,  663, 

pathology  of,  946.                   ^^H 

^^^H                   di«rasf^,  H21. 

oaMB  of,  662-665. 

prognoiii  in,  950.                    ^^^H 

^^^^B                famil?      inDuence 

eanses  of,  602,  664. 

946.                                ^^M 

^^^H 

infectious,  (^66. 

spnsm^  In,  949.                          ^^H 

^^^^V              bow  distin  gait  bed 

ltd   relation  to   other  dis- 

Btiffnesii  from,  949.                 ^^H 

^^^^^H                  from       chronic 

eascf,  644, 

symptomatology       of,           ^^^H 

^^^^H                  multiple     neu- 

leatoni  in,  675, 

^^H 

^^H                    ntia,  82.T. 

limitations   of    the    terra, 

tetanic     fcMture*     of,           ^^^B 

^^^B               leaions    in,     820, 

643. 

^^H 

^^^P 

nature  of.  677. 

treatment  of,  950.                     ^^H 

^^^^L^^        muftcles  in,  9i9. 

nun- trana verse,  457. 

Myotonic  reaction,  95i).                        ^^^| 

^ ^^^H 
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Myringitis,  15.  See  Membrana 
Tympani,  Inflammation  of. 

Mytilotoxine,  eye-troubles  due 
to,  232. 

Myxoma  of  the  brain,  554. 


N. 

Nseyns  involving  a  part  of  the 

choroid,  183. 
Nanorede,   Dr.   C.   B.,  on   the 
operative  surgery  of  thebrain 
and  spinal  cord,  748. 
Nares  in  non-purulent  chronic 
otitis  media,  31. 
speculum  for,  34. 
Nasal  douche  not  advisable  in 
chronic    disease    of 
the  middle  ear,  34. 
use  of,  to  be  avoided, 
39. 
duct,  anomalies  of,  72. 
obstruction  of,  73. 
Naso-pharynx  in  chronic  non- 
suppurative otitis  media,  33. 
Nature  never  perfect,  245. 
Near-sightedness,      142,     368. 

See  Myopia. 
Nebula,  corneal,  107. 
Neck  at  various  ages,  measure- 
ments of,  252. 
massage  of,  328,  329. 
Neck-rest  position,  321. 
Necrosis  corneaB,  99. 

of  ossicles  in  chronic  pur- 

ulency  of  the  attic,  28. 
of  temporal  bone,  4. 
Needling  or  cataract,  155. 
Negro,  conjunctivitis  sostivalis 

in,  93. 
Neoplasm,    intracranial.       iS'ee 

Brain-Tumor. 
Nephritis,     eye-symptoms     of, 
209,  211. 
from  lead-poisoning,  622. 
of  measles,  eye-fundus  in, 
220. 
Nerve-atrophy,  hereditary,  the 

eye  in,  203. 
Nerve-fibres  of  the  retina,  ab- 
normal transparency  of,  161. 
Nerve- injuries      resulting      in 

changes  in  eye-fundus,  206. 
Nerve-lesions       in       arsenical 

poisoning,  603,  607,  610. 
Nerve-sheaths  of  disk,  retained, 

161. 
Nerve-symptoms  in  tumors  of 

pons  and  medulla,  576. 
Nervous    connections    between 
the  teeth  and  the  ear,  23. 
diseases,  diagnosis  of,  447. 
hereditary,  448. 
of  children,  788. 
of  school-children,  349. 
ophthalmoscope        in, 

184. 
syphilitic,  590. 
table  of,  789. 
headache,  831. 
prostration,  350,  352,  354. 
symptoms     due     to     eye- 
strain, 145. 
system,  diseases  of,  447. 
effects      of      exercise 
upon,  276. 


Nervous    system    in    children, 

peculiarities  of,  864. 

in  hereditary  syphilis, 

590. 
in  rickets,  460. 
peripheral  diseases  of, 
788. 
Neuralgia  and  headache,  838. 
in  children,  789. 
intercostal,  792. 
intractable,  section  of  pos- 
terior   roots    of    spinal 
nerves  for,  786. 
nature  of,  449. 
rare  in  infancy,  450. 
varieties  of,  451. 
Neuralgias,  peripheral,  massage 

in,  329. 
Neuralgic     pain      from     lead- 
poisoning,  629. 
Neurasthenia   in    school -chil- 
dren, 350. 
Neuritis,  acute,  794. 
alcoholic,  795. 
ascending,  794. 
chronic,  794. 

multiple,   how  distin- 
guished   from    pri- 
mary muscular  atro- 
phy, 823. 
diagnosis  of,  795. 
due    to    compression    me- 

ningo-myelitis,  647. 
from  lead-poisoning,  621. 
in  arsenical  poisoning,  603, 

607,  610,  612. 
in    diphtheritic  paralysis, 

809. 
infectiousness  of,  795. 
migrans,  794. 
multiple,  709,  794,  795. 
discriminated      from 
hysterical     hy- 
persesthesia, 
986. 
from    poliomyeli- 
tis anterior,  709. 
of  Cauda  equina,  652. 
of  fifth  norve   leading    to 

hemiatrophy,  827. 
of  optic  nerve  and  the  ret- 
ina, traumatic,  169,  172. 
optic,  due   to   intracranial 
growths,  185.     See  Optic 
Neuritis, 
paralysis  from,  794. 
peripheral,  794. 
primary  multiple,  795. 
Neurogliar  sclerosis  in  epilepsy, 

904. 
Neuroma  of  the  eyelid,  59. 
Neuro-retinitis.  ^ce  Optic  Neu- 
ritis. 
Neuroses,  reflex  ocular,  145. 
Newly-born,  nerves  of  the,  865. 
Nictitating  spasm,  801. 
Night,  pathology  of.  993. 
Night-blindness,  236. 
Nightmare  due   to  eye-strain, 
145. 
nature  and  cause  of,  1017. 
Night-terrors,  1008,  1010. 

a  form  of  mental  aberra- 
tion, 1047. 
age  in,  1011. 
attack  of,  1010,  1011. 
causes  of,  1011. 


Night-terrors,  oentral  origin  of, 
1013. 
classes  of,  1013. 
complications  of,  1014. 
de»cription  of,  1010. 
diet  in,  1016. 
digestion    in,   1012,  1014, 

1016. 
epilepsy  from,  1047. 
epileptic,  1014. 
fright  a  cause  of,  1012. 
general  health  in,  1011. 
hallucinations  in,  1013. 
hysterical,  990,  992. 
idiopathic,  1013. 
medication  in,  1016. 
names  of,  1010. 
nature  of,  1009. 
prognosis  in,  1015. 
prophylaxis  of,  1016. 
significance  of,  464,  1014. 
subjects  of,  1011. 
symptomatie,  1013. 
synonymes  of,  1010. 
time  of,  1010. 
varieties  of,  1013. 
Nitrate  of   silver  for  multiple 
sclerosis,  511. 
for  ophthalmia  neona- 
torum, 81,  84. 
Nitrogenous  foods,  291. 
Nootambulism,  992.     See  Som- 
nambulism. 
Nocturnal    crises,    nature    of, 
1009. 
emissions,  1 049.     See  Mas- 
turbation, 
hysteria,  990. 
Nodding  spasm,  801. 
Norfolk  and  Norwich  Hospital, 

411. 
Nostril,  closure  of,  its  effect  on 

hearing,  17. 
Notre  Dame  Academy,  burning 

of,  377. 
Nunneley's  forceps,  778. 
Nursery,  requirements  of,  961. 


O. 

Oatmeal  at  breakfast,  837. 
Objective    symptoms    of   chil- 
dren's diseases,  447. 
Occipital  deficiency,  congenital, 
736. 
lobe,  tumors  of,  569. 
meningocele,     causes     of, 
735. 
Oocipito-frontal       aponeurosis, 

wounds  of,  749,  750. 
Occipito-sphenoidal    angle    in 

skull-defects,  734. 
Ocular  muscles,  diseases  of  ex- 
ternal, 133. 
insufficiency  in,  139. 
nystagmus  of,  134. 
paralysis  of,  134. 
spasm  of,  134. 
syphilitic  paralysis  of, 
596,  597. 
nenroses,  145. 
(Edema,  massage  in,  S31. 

of  eyelids,  55. 
Ointment,  Pagenstecher's,  53. 
Oliver,  Dr.  C.  A.,  on  ophtbtl- 
moscopy,  158. 
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^^ 

Onanism*     Set  Mnitarbatini). 

OpbtbalmijJL   neonatoram,    bao- 

OphtbAlmoscopy     in     eercbro-            ^^^H 

One  leg,  .ttandiiig  od»  36^. 

toriik  in,  78. 

spinal  menin^'iti^,  194.               ^^^H 

Onyx,  lOe. 

blindness       following, 

in  co3ngeuit.ll  eynnoBis,  177.            ^^^^H 

Op*oiti<»  of    retina,   thot-silk, 

^, 

in  Frie4lrc'ioli*a  ataxia,  201.            ^^^^H 

168, 

(mtarnot,      pyramidal, 

in  hionmtoma  of  tbe  dura           ^^^H 

OpAcitjr  of  Cornell,  congenital, 

after,  80. 

mater,  192.                                  ^^^| 

119. 

cauj$(Mi  ttf,  7*^. 

in  insolation,  194,                            ^^H 

Open  air   for  7011  ag  children, 

coinp1ieation»  of,  80. 

i  D  i  n  tracranla!  abeoess,  191.            ^^^| 

381,  352. 

oongimital    origin    of, 

aneurism,  191.                          ^^^H 

Operations  on   the    bmiu   and 

78. 

in  k'pto  meningitis,  19^).                ^^^^| 

ffpinal  oord,  748. 

ooi^unotiva  in,  81,  B'A, 

tn  meningitiii,  191-103.                 ^^^H 

Operiitive    removal    at    intra- 

84. 

in  migmiue,  lOt?.                             ^^^H 

omnml  growtb^^  1®0, 

eornca  in,  80. 

in  mitral  diticaae,  177.                     ^^^H 

Opbtlmhiiim  77. 

definition  of,  77. 

in  myopm,  142.                                ^^^H 

ohronic,  91. 

diagno^ii  of,  SI. 

in  pacbymeutngitis,  193.                ^^^^^| 

^B           contagious,  in  sobool,  407. 

diBcrimlnated        from 

in  simple  internal  hydro-            ^^^^1 

^m         croupous,  U5. 

oroupoufl      opbthi^U 

oepbalui>>  192.                               i^^^^f 

^H                relatiun  of,   to    diph* 

roia,  95. 

in    syphilitic     mcniugitis,            ^^^H 

^B                    tborilio  ophtbulmtft. 

effooU  of,  80,  82. 

^^M 

■                    dH. 

eserino  in,  84. 

in  thermic  fever,  194.                    ^^^| 

diphtheritic,  Or.. 

etiology  of,  78. 

of  braln-di9ordci-8,  184,                  ^^^H 

bacterid  of,  M. 

gttnococous  in,  78,  79, 

of  cholera,                                          ^^^H 

CAU«efl  of,  06. 

iee>t  rent  merit  of,  83, 

of  choreA,  106.                                  ^^^H 

ooniiigUm  ^»f,  06. 

irifvuijlutimi  of,  78. 

of  dengue,  224.                                ^^^^H 

diagnO!^is  of,  07. 

bncomii  folluwing,  80. 

of  diabetcfl,  224.                              ^^H 

dlB^riiDionted        from 

Qilriite  of  silver  treat- 

of d  i^h  th  erin  ,210.                          ^^H 
of  disfuisea   of   the   rcpro*            ^^^^^| 

erouponi      opbthal- 

ment  of,  84. 

^^                      niiiif  06. 

onst't  uf.  79. 

ducti ve  organs,  2 1 2.                    ^^^H 

^^                 etiology  of,  96. 

panopbtbttltnitia       in. 

of  enteric  fever,  217.                        ^^^H 

^V                 ptithology  of,  06. 

81, 

of  epilepsy,  197.                                ^^^H 

^H                symptoms  of,  97. 

pathology  of,  79. 

of  C'ry»ipe)».s  222.                           ^^^| 

^H                 tynonymen  of,  06. 

prognovia  in,  82. 

of  e\nnthemutoui^diacasei,             ^^^^| 

^■^                 treatment  of,  OS. 

prophylaxis  of,  82. 

^^^H 

Egyptiiin»    H8.     *SV    Oph- 

pyramiiiiil  e^ntaraot.fol- 

of     exophthalmic     goitre,            ^^^^| 

lljiitixiiA,  GrAnalar. 

lowing,  W. 

^^H 

exAQtbetaivtouBf  Bb,  SO, 

season  of  the  year  io. 

of  gastric  dlseatoi,  307.                 ^^^| 

folliciilftr,  87. 

79. 

of  glaucoma,  236.                            ^^^H 

treatment  of,  8S, 

■ejt  as  a  faotor  in,  79. 

of  glycosuria,  224.                          ^^^H 

gonorrbteal,  77. 

stages  of,  79. 

of  Qratres's  dieons^,  265.               ^^^H 

granulnr,  88. 

stapbylomn  following, 

of  bemoralonia,  236.                      ^^^H 

bactertn  of.  89. 

81. 

of  hepatic  di»cfl.§e,  207.                  ^^^M 

causes  of,  8S,  89. 

itatlstiofl  of,  82. 

of    beroditary   opttc*nerr0           ^^^H 

contagion  of|  89,  9U. 

symblepbaroQ    foltovr- 

atmphy,  2i)\  204,                       ^^H 

definition  of,  8S. 

ing,  81. 

of  hyxteria,  214.                               ^^^H 

^^                 diagnuflis  of,  00. 

lymptonii  of,  70. 

of  idiocy,  190.                                    ^^^H 

^K                «tiolu|ry  of,  88. 

synonymea  of,  77. 

of  imbecility,  109,                          ^^^| 

^^L              gmnui lit  ions  in,  89. 

treatment  of,  83. 

of  inteniinal  disuAses,  207.             ^^^H 

^^^^B         mercurio  cblot'lde  in, 

prophylacti<s,  82, 

of  kidney-disease,  208.                    ^^H 

^^B 

nloerated  cornea  from, 

of  lead-poisoning,  2:^2,                    ^^H 

^^^^r        names  of.  88. 

86. 

of  leprosy,  229.                                ^^H 

^^r               ptitinuM  tlttc  to,  90. 

paginal   discharges    a 

of  leainn«  dependent  upon            ^^^H 
i^pcoial       dy^crasim,             ^^^H 

^^L               prognoaii  of,  00, 

came  of,  78. 

^^^^K         rftoe    a«  »  fiietor    in, 

pblyctennlar,  03.    Set  alio  , 

^^M 

^^M 

Eem.titis,  Phljctonalar. 

due  to  Mlicylic   aeid»            ^^^H 

^^^m        Mquoli  of,  90. 

purulent,  77. 

^^H 

^^F                •ymptoini!  of,  89. 

pu«tuUr,     91.       Sf^     alio 

due  to  tobacco,  231,                ^^^H 

^H                fynonymei  of,  88, 

KcTHtiiifl,  Pblyctenalar. 

of  tlvcr<dieeR«e,  207.                      ^^M 

^r                  treatment  of,  90. 

return      of     obildren      to 

of  malaria,  222.                               ^^^H 

^M          tnnco- purulent,  Sh. 

Kchwl  lUter,  405, 

of  measles,  220.                                ^^^H 

^K                 buutcritt  of,  86. 

sorr>fuIou«,    93.      See    also 

of     menstrnal     dijordert*            ^^^H 

^H                 causes  of,  85. 

Keratitis,  Phlyetenular. 

^H 

^H                 definition  of,  85. 

Opbtbftlmopk'giii  externa,  135, 

of  miliary  tubercutoeis,  237«           ^^^H 

^H                diagno«iit  of,  86, 

Ophtbniitioscope,   bow   to    uso, 

of  mumps,  207.                               ^^^H 

^H                infection  of,  86. 

LiO. 

of  nervous  diseases,  184,                ^^^H 

^H                prognosis  of,  86. 

Oplitbalmoecoplo    features  due 

of  nigbt-btindness,  236,                 ^^^H 

^H                pterygium       superfni 

to     nuiuine-poison- 
ing,  230. 

of  parotitis,  207.                               ^^^H 

■                    aft«r,  86, 

of  pertus»ie,  221.                             ^^^H 

^m                 synonymei  of,  85. 

due   to    siltrer^poison* 

of  reflex  dijiCAse  of  tbeij«*            ^^^H 

■                 treatment  of,  86. 

Ing,  2:1s. 

fundun,  206.                                  ^^^H 

^m         a«0Datomin,  77. 

dtto  to  toxics,  236. 

of  relapsing  ferer,  318.                  ^^^H 

^m                 adherent          leoooma 

Bigns  of  npp  roach  Ing  dti- 

of  renal  disease,  208.                      ^^^| 

»^              after,  80, 

solution,  :f;t9. 

of     retinitii     pigmentOMy            ^^^B 

^^^^       uiatomioal  featnresofj 

aymp  touts    of     heftrt*dU- 

^^1 

^^H 

M««t,  177, 

of  rheumatism,  322.                       ^^^| 

^^^^        antlieptia  for,  81,  82, 

Ophtbalniopeopy»  158. 

of  rubeUa,  220.                                ^^H 

^^m               atrophy  of  eye  in,  81. 

in  oortiir  inAufficiency,  177. 

of  B<Niflct  fever,  218.                      ^^^H 

^^^^        Atropine  in,  84« 

in  oerebral  anminiat  184, 

of  tclerofis,  269.                            ^^^H 
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Ophthalmoscopy  of  small-poz, 
221. 
of     spinal-cord     diseases, 

200. 
of   symptomatic   disorders 
of   the    interior   of    the 
eye,  177. 
of  syphilis,  226,  227. 
of  tabes  dorsalis,  201. 
of  typhus,  218. 
of  ursemic  poisoning,  210. 
of  varicella,  221. 
of  variola,  221. 
of  whooping-cough,  221. 
of  yellow  fever,  223. 
Opiates  in  myelitis,  679. 
Opisthotonus     in    hystero-epi- 

lepsy,  974. 
Optic  nerve,  atrophy  of,    203. 
See  Atrophy, 
coloboma  of  sheaths  of, 

163. 
implicated   by   exten- 
sion in  inflammatory 
processes,  171. 
in    general     anaemia, 

181. 
in  pernicious  ansemla, 

182. 
massings,  161,  162. 
sarcoma  of,  174. 
tubercle  of,  229. 
tumors  of,  174. 
vascular    distribution 
to,  163. 
neuritis,  binocular,  185. 
cause  of,  when  it  ac- 
companies brain-le- 
sions, 186, 187, 189. 
caused    by   masturba- 
tion, 214. 
clinical  history  of,  187. 
degenerative    changes 

in,  188. 
due  to  intracranial  an- 
eurism, 191. 
to        intracranial 
growths,  185. 
from   intracranial   tu- 
mor, 559. 
in  meningitis,  491. 
its   value    as   a  diag- 
nostic sign  of  brain- 
lesion,  189. 
ophthalmoscopic     ap- 
pearances in,  188. 
prognosis  in,  190. 
progress  of,  190. 
traumatic,  169,  172. 
treatment  of,  190. 
types    and    stages   of, 

188. 
unilateral,  186. 
vi^ion^  in,  189. 
with    intracranial  ab- 
fcess,  lUl. 
thalami,  tumors  of,  574. 
Oral  examination  of   children, 

medico-legal,  4.'i5. 
Orbit,   acquired    anomalies    of, 
121. 
cellulitis  of.  123. 
cysts  of,  123. 
diseases  of,  1 20. 
osteoma  of,  121. 
sections  of,  122. 
tumors  ot,  \Ti. 


Orbit,  vascular  diseases  of,  123. 

wounds  of,  169,  172. 
Orbital   inflammations   involv- 
ing the  oytic  nerve  and 
retina,  171. 
tuberculosis,  121. 
walls,  abnormalities  of,  121 . 
Ossicles  of  the  ear,  3. 
ankylosis  of,  48. 
functions  of,  48. 
impaired  motility  of,  48. 
in  chronic  non-supporative 

otitis  media,  32. 
in  purulent  otitis   media, 

26,  28. 
necrosis  of,  in  chronic pnru- 
lency  of  the  attic,  28. 
Osteoma  of  brain,  554. 

of  orbit,  121. 
Osteo-myelitis   from  bone-oon- 
tusion  in  scalp-wounds,  treat- 
ment of,  751. 
Ostitis  of  petrous  bone,  4. 
Otitis  externa  diffusa,  12. 
treatment  of,  13. 
interna,  primary,  42. 

syphilitica,  42. 
labyrinthica,  41. 
media,  acute  catarrhal,  18. 
acute  purulent,  23. 
oausra  of,  23. 
due    to    teething, 

23. 
from  exanthema- 
tous  disease,  23. 
from       exposure, 

23. 
granulations     in, 

25. 
of   reflex    origin, 

23. 
results  of  neglect 

in,  25. 
treatment  of,  24. 
acute    symptoms    oc- 
curring   in    chronic 
cases,  30. 
air-bag  in,  19. 
chronic,   atomiser   in, 
35. 
atrophic  form  of, 

catarrhal,  adenoid 

growths  in   the 

naso  -  pharynx 

with,  3.S,  37. 

cause  of,  33. 

deaf-muteness  in, 

36. 
Dobell's    solution 

for,  34. 
earache  in,  37. 
Eustachian    tubes 

in.  33. 
examination      of, 

34. 
inflation   of  mid- 
dle ear  in,  35. 
paresis   of  velum 

palati  in,  33. 
treatment  of,  34. 
of  earache  in, 
37. 
chronic      muco- puru- 
lent, 21. 
chronic   non-purulent, 
31. 


Otitif  media,  ehronie  dob -para- 

in,  82. 
deafness  in,  SI. 
effeeU  of;  S3. 
Emtaehian  tabes 

in,  31. 
hearing  in,  31. 
heredity  in«  32. 
membrana  io,  II 
naao-pharjBX  in, 

33. 
onset  of,  31. 
oesiclce  in,  32. 
pathology  of;  31. 
pharynx  in,  33. 
symptoms  of,  31. 
velum    palati  ia, 
33. 
ohronie  pumJcBt, 

eaosea  of;  25. 
effects  of,  25,  21. 
lotions  for,  27. 
perforation  in,  25. 
signs  of,  25. 
treatmoot  of,  21, 
26. 
from  food,  etc..  fbreed 
through   the  Eoita- 
chian  tabes,  IS. 
in  early  infancy,  treat- 
ment of,  18. 
polypi  in,  25. 
sprays  for  nares  in,  35, 

36. 
temperature  of  rooa 

in,  20. 
tonsils  in,  35, 37. 
treatment  of  atropbie 
cases,  36. 
with  epilepsy,  451. 
Otophone,  36,  47. 
Otorrhoea  from  neglected  otitis, 

14. 
Over-exercise  in  infancy,  281. 
Overflow  of  tears,  71. 
Over-stimalation  in  sehooU  345. 
Over-study  a  cause  of  oonssnp- 

tion,  354. 
Over-training,  ill  effects  of;  2^. 

286. 
Overwork  in  schools,  344,  345, 
354,  788. 
muscles  in,  280. 
Owen's  method  of  air-analyiis 

for  carbonic  acid,  392. 
Oxygen,    demand    for,  dariaf 
•xereise,  275. 


Pacchionian  bodies,  rarity  at 

in  childhood,  758. 
Pachymeningitis    from   eariei, 
oervical,  650. 
hasmorrhagies^  527,  529. 

syphilitic  531. 
of  the  spinal  cord.  785. 
compredioB  fross,  647, 
648. 
ophthalmoseopic     featwti 
of,  192. 
Pagenstecher's  ointment,  53. 
Pain,  how  estimated.  449. 

in    head,    signiflcaiiee  oi, 
450.     ^^  Uei  '    ' 


^^* 
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^H 

Paio  in  Fott'v  db«a»e,  signifi* 

ParalyalB,  bytterical,  070,981, 

P»raly»iii,    eplnal,    lignificance             ^^^H 

onnoo  ott  65:t. 

983. 

^^H 

Paint,  arfonimi,  61) . 

in  FHedreicb'i  ataxia,  720. 

!<ypbi9itk%  594,  595,  596.                 ^^H 

PaUUl  ftrch  in  idioej,  1027. 

in    muningo-myelitia,  649, 

temporary,  in  poliomyertti*             ^^^H 

dtformlty  in  c«r«bral  pal- 

650,       * 

anterior,  697.                                   ^^^H 

stet.  Ml. 

in  multiple  ccrebro-apinal 

^^^H 

Pftisles,  births,  53d. 

so1ero«it,  5(11. 

Paralytic  idiocy,  10,?2.                              ^^^H 

oenbrsl,  479.  ^>e  Cer«bral 

la   tabercular    mcningitia, 

Piirauoia,  1011^.                                          ^^^H 

PaTHlm. 

515,  619. 

Parapbaflia   from   brain* tumor,             ^^^^| 

pKluda]    f«ven,   ophthttlmoMo- 
pic  foa tares  of,  223. 

infantile,    456,    457,    683. 

^^M 

Se9  ftUo   Poliomye- 

from vioioue  training.  463.              ^^^H 

Paonuf  fruoi  jfraDiilai  ophthal- 

litis  Anterior. 

Paruplegia.     Set  Cerebral  Pal*             ^^^H 

mia,  m. 

idiocy  following,  1032. 

^^^H 

|i«rttumy  for»  153, 

apinal,     maemge      in, 

epitop^^y  In.  540.                                 ^^^^| 

pblyctenular,  104. 

329,  :k^o. 

fal^e  racbitia,  lOUO.                             ^^^H 

Panopbtb&lmitia  io  ophtbalmta 

mimcstio,  804.    See  Parnly- 

from    bcreditary    tfypbilia,             ^^^H 

neonatorum,  81. 

nis,  Fueinl. 

^^M 

Papillitis  in  brain -tutu  or,  5r»U, 

mnltiple,  794. 

from    Pott 'a    di«ewM,    546,             ^^^H 

PaptllauiiL  f}f  brain,  5.74, 

of  eye-muaclcs,  1'^5. 

^^H 

P»r*o«titc49ii(       nf      luetubrnoa 

of  meningo-mjditiji,  treat- 

hereditary aUste,  725.                     ^^^H 

tyiDpaai^  22^  24. 

ment  of,  682. 

in  cerebral  palaiei,  5tL                    ^^^H 

P&nklaliiH  463. 

of  thirtj  nerve,  135. 

in  Friedreich 'a  ataxia,  720,             ^^^H 

PanLljies,  aeteotioD  of,  by  eleo- 

periodical         (>oulo- motor, 

infiLntik',  457.                                   ^^^H 

tridty,  457. 

807, 

Parasites  in  tbe  eye.  23S.                       ^^H 

diftgnoiti«  of,  fVom  hjfsteri- 

poripheral,  80:i. 

Parental  r«fpnn!)ibillLy,  430.                  ^^^M 

c«l  difeaeo,  t»9S». 

pioudu'liypertropbic    miii- 

righta,  forfeiture  of,  429.                  ^^^H 

Panlyais,  acuto  Atropbioi,  6S3. 
^««   Poliomjelitia  Ants- 

oular,  457,  813. 

Paresis  due  ti»  wyclitta,  i^4S.                    ^^^^| 

fitiatumloal  feat  u  res  of, 

Parotitis,    ophtha1mo#oopo    in,             ^^^H 

K             dor. 

816. 

^^M 

^P         agttaaa  dboriiuiDattHl  from 

atropby  of  miiaclei  in, 

Pamnn»*»  disinfecting  solution,             ^^^H 

^             cborem,  501>. 

814/816. 

^H 

B&1\\  804.     .STm  P»niJy»ii, 

oausea  of,  813. 

Partial  bydrocepbalus,  475.                     ^^^H 

Facial. 

complicatioofl  of,  815. 

Partieipation    in  arimc,  infan-             ^^^H 

■         c«n!bnil,    470.     St^    Cere* 

d«formitii»  from,  815. 

^^H 

H                    bral  Pa]«ifla. 

degenerative    obangca 

Partitions  of  boitpilals,  417.                    ^^^^| 

^1                  reieiet  id,  567. 

in,  SI6. 

Patfiogeneii?,  nature  of,  .^33.                  ^^^H 

^1         diphtberitif!,  HUH. 

diBcriminatcfl        from 

Pavilion  ftyle  of  hoApiUb,  410,              ^^^M 

^B                 diftgnofiff  of,  808,  810. 

Erb'A  juvenile  atro- 

^^H 

^m              electricity  in,  BIO. 

phy,  818. 

Pavor  nootumuB.     Set  Kigbt-             ^^^H 

^L              eye  in,  219,  M01». 

electrical  reactioni  in, 

Terrorj^.                                                      ^^^H 

^^^H        freqtienoy  of,  S08. 

815. 

Peculiaritioa   of    vascular   dis-              ^^^H 

^^^H       leitoQi  in,  80IP. 

e«aeatiit     nature     of, 

tribution  to  tbe  optic  nerve             ^^^^| 

^^^^M       CBMiAge  in,  330. 

816,  617. 

and  retina,  163^                                     ^^^^H 

^^f               myopia  in,  809. 

etiology  of,  813. 

Pedugctgiu  gymnu.stie^,  302.                     ^^^H 

^B               patbology  of,  800. 

fatty  degeneratiunt  in, 

Pediculi  in  the  eyebrowA,  53.                  ^^^H 

^H               progaotift  i  n ,  ^  1 0. 

8i6. 

Pediculu0  pubb,  53.                                ^^H 

^H               ipixiftl    meningitis  in, 

gait  in,  814. 

Pelvic  organa  in  diagnoeia,  464.             ^^^H 

■ 

bercdity  in,  8Ut,  81 6. 

Pempbigua  of  tbe  cornea,  100.              ^^^H 

^H               itati sties  of.  808. 

bypertropby    of  mu*- 

PonduJum-movemcQt  of  the  leg             ^^^^| 

^H               ijtnptomft  of,  809. 

olei  in,  813. 

in  walking,  265.                                    ^^^H 

^m             tbmvt  in,  m». 

knee-jerk  la,  815. 

Peomaofibip     ayateme,    faulty,             ^^^H 

^V               tretitiueftt  of.  810. 

lordoeii!  In,  814. 

^^H 

^V                voice  iQ,  8Dli. 

meotul  aymptoma  In, 

Pentathlon  of  tbe  Greeks,  274.               ^^^| 

^H         doe  to  kad-piaoDing,  626. 

815. 

Perch  Io  ride  of  iron  »  a  diain*             ^^^H 

^B         laoiaJ,  hu4. 

musotes  in,  813,  816. 

feotant,  .il2.                                           ^^^H 

^m               cfttiBQi  of,  604«  805. 

names  of,  A]^. 

Percu««inn  in  mtiMage,  327.                    ^^^H 

^1               oongeiiiUl,  804.  806. 

ntirve-tciiuns  In,  816, 

Ptric«nitic  hypertrophy,  92.                   ^^^H 

^m              eleotritiitjr     in,     1^5, 

nerve-ay wptoms  wiib, 

Period  when  return  of  children              ^^^H 

B                     80A. 

815. 

to  school  may  be  permittt^d              ^^^^^ 

H              leiioai  in,  804.  805. 

patbological    anatomy 

after  contagious  diiease,  404,              ^^^^H 

^m                mufroles  in.  806. 

of,  816, 

^^M 

^H                prugno«i:«  in,  804,  805. 

poiture  in,  814. 

period! e  amblyopia,  223.                        ^^^H 

^B                «ynifitom£i  of,  >«i^4,  !ii05. 

p»etido-apbaeia        in, 

Periodical  ocu Jo- motor  parmly-             ^^^H 

^H                 tretUiiii'fit  of,  805. 

815. 

^^H 

^r                 witb  tetanus,  VI 8. 

roaetiona  in,  eleetrical, 

Periosteal  elevator,  754,                           ^^^H 

feigned  hjBterical,  080. 

815. 

Peripheral     oervoua     diaeaeea,              ^^^H 

from    artenieal   poisoning, 

iexet  in,  813.  816. 

table  of,                                         ^^H 

603,  607,  610,  614. 

lymptoma  of,  813, 

ner  vons  system ,  diseMee  of^             ^^^H 

from  brain- turner,  5(\7. 

•ynonymea  of,  813. 

^^H 

from  lead'poi»oniag,  022. 

reflex,  807. 

netiraigla«,     mweage    for,             ^^^H 

from  nDurilix,  794. 

eircumeiiion  for,  807. 

^^M 

from    Pott'fl    diseaie^   046, 

from        masturbation, 

neuntie,  794.      $00    Nea-             ^^H 

64S. 

808. 

^^^H 

from    ipinal    bemorrhage, 

from  pbimoaia,  807. 

puraivais,  803.                                  ^^^H 

669. 

regrewjve,  68.^.    *SVe  Polio- 

tpii^m,     796.       Ste      alio             ^^H 

^L          from  tinn[>r  in  tho  Sylvian 

my elitia  Anterior. 

Eclaifi                                                ^^^H 

^m             fitflure,  57 1« 

rheumatic,  794. 

Peritomy,  IjJ.                                           ^^^H 
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Permnnent  drainage  of  cerebral 

Tentricles,  782. 
PeriDanganate  of  potassium  as 

a  disinfectant,  342. 
Peroxide    of    hydrogen    as     a 
cleanser  and  a  test  for  pus,  29. 
Persistent  fcetal  yessels  of  the 

retina,  164. 
Personal     history,     chart     of, 
286. 
hygiene,  343. 
Personality,  nature  of,  427. 
Pertussis,       ophthalmoscopical 
features  of,  221. 
with  convulsions,  877. 
Petit  mal   differentiated    from 
hemiorania,  792. 
prognosis  in,  907. 
symptoms  of,  899. 
Petrissage,  327. 
Petrous  bone,  diseases  of,  4. 
Pharyngeal  tonsil,  17. 

vault,  fracture  of,  762. 
Pharynx  in  chronic  non -sup- 
purative otitis  media,  33. 
Phimosis  causing  reflex  paraly- 
sis, 807. 
Phlebitis    from    heart-disease 
leading     to    retinal    venous 
thrombosis,  179. 
Phlegmonous  inflammation  of 

the  eyelids,  56. 
PhlyctaBa  pallida,  92. 
Phlyctenular  conjunctivitis,  93. 
See  also  Keratitis,  Phlyc- 
tenular, 
keratitis,  93,  603.   iS'ee  Ker- 
atitis, Phlyctenular, 
pannus,  104. 
ulcer,  104. 
Phosphorus   for  multiple  scle- 
rosis, 512. 
Photographic  studies  of  animal 

motion,  264. 
Photographs  of  gymnasts,  371. 
Phthiriasis  palpebrarum,  53. 
Phthisis     in      school-children, 

352. 
Physical  and  mental  excellence 
correlated,  278. 
culture,  250,  255. 

in  colleges,  286. 
development,  241. 
education,  288. 
examination    of    children, 
medico-legal,  438. 
of  students,  287. 
exercii^e  for  deformity,  324. 
training,  historic  examples 
showing  its  benefits, 
277.    See  also  Exer- 
cise, 
cautions       regarding, 

280. 
in  reformatories,  434. 
in  sohoolsi,  369. 
of  girls,  296. 
Physicians,  testimony  of,  444. 
Physique,  modern,  in  compari- 
son with  that  of  the  an- 
cients, 244. 
of  school-children,  349. 
Piers  of  the  foot,  263. 
Pigment-deposkts  on  the  disk- 
surface,  160. 
Pigmentation    of  the   choroid, 
abnormal,  160. 


Pimples  of  the  conjunctiva,  94. 
See    also    Keratitis,    Phlyc- 
tenular. 
Pink-eye,  86. 

Placing   out   the   children    of 
reformatories,  431. 
objections  to  the  sys- 
tem of,  432. 
Plans  for  hospitals,  410. 
Plantar  arch,  263. 
Plastering  of  hospitals,  418. 
Play,  benefits  of,  372. 
for  school-girls,  347. 
in  infancy,  281. 
Plays,  classified,  282. 
Plexiform  neuroma  of  eyelid, 

59. 
Plugs  of  wax  or  epithelium  in 

the  ear,  1 1 . 
Plumbing  for  hospitals,  415. 

for  schools,  397-402. 
Pneumonia,     convulsions     in, 
876. 
its  discrimination  from  tu- 
bercular meningitis,  521. 
Points    of     determination     in 
motor  disturbances, 
453. 
in      sensory    disturb- 
ances, 449. 
Poisoning,  arsenical,  599.     See 
Arsenical  Poisoning, 
by  air  or  water,  394. 
by   lead,   615.     See  Lead- 
Poisoning. 
Poisons  leading  to  nervoas  dis- 
ease, 616. 
Polioencephalitis  as  a  cause  of 
infantile  palsies,  544. 
(true  and  so-called),  482. 
Poliomyelitis  anterior,  683. 
acute  cases  of,  691. 
forms  of,  691. 
age  at  onset  of,  685. 
anatomical  changes  in, 

704. 
anterior     oornua     in, 

705. 
apparatus     for,     713, 

714. 
arrest  of   growth    in, 

708. 
atrophies    from,    699, 

703,  707. 
bones  in,  699,  707. 
bronchitis     following, 

715. 
care  of  patients  with, 

715. 
causes  of,  684. 
cerebral    palsies   com- 
pared with,  708. 
characteristics  of,  707. 
chronic  stage  of,  693. 

type  of,  692. 
circulation  in,  699. 
club-foot  from,  702. 
tabulated  cases  of, 
703. 
congenital,  684. 
contagious  nature  of, 

689. 
contractions  after,  702, 

703. 
convulsions     in,    695, 

880. 
cord-lesions  in,  704. 


Poliomyelitis  anterior,  counter* 
irritation  in,  712. 
crutches  for,  714. 
definition  of,  683. 
deformities  after,  702. 

tabulated,  703. 
dentition    a<  a  oaose 

of,  690. 
diagnosis  of,  707. 
discriminated        from 
birth  -  palsies, 
710. 
from  eerebral 

palsies,  708. 
from  diphtheritic 

paralysis,  709. 
from    general   or 
transverse  mye- 
litis, 709. 
from  hip-joint  dis- 
ease, 710. 
from     intraspinal 
hemorrhage, 
710. 
from         multiple 

neuritis,  709. 
from        myelitis, 

674. 
from    progressive 
muscular   atro- 
phy, 709. 
from  spastic  para- 
plegia, 710. 
eleotrioal  changes  in, 
703. 
reactions  in,  708. 
tests  in  prognosis 
of,  711. 
electricity     in     treat- 
ment of,  712. 
epidemics  of,  687. 
ergot  in,  712. 
etiology  of,  684. 
exercise  in,  714. 
faradic      current     in 

diagnosis  of,  703. 
fever  of,  689,  694, 695, 

707. 
galvanic     current    in 

diagnosis  of,  704. 
heat  as  a  cause  o(^  687. 
in   the  treatment 
of,  714. 
hemiplegia  in,  698. 
heredity  in,  685. 
history  of,  683. 

of  cases  of,  691. 
ice-bag  in,  712. 
infection  of,  689. 
initial  stage  of,  693. 
invasion  of,  691,  692, 

693. 
joints  in,  699. 
leeching  in,  712. 
lesions  of   the  spinal 

cord  in,  704. 
limb-shortening      in, 

699. 
massage  in,  330,  713. 
medication     in,    712, 

714. 
microscopic  lesions  of, 

704-707. 
muscles     affected    in, 

700. 
muscular  atrophy  in, 
699,  703,  707. 


IKDEX    TO    VOLUME    IV. 

^H 

PoUomjeliliJ    anieriori    xi^lum 

Poroncepli^luHr  caoaes  of,  535, 

7k 

Primary  schools,  345.                             ^^^M 

of.  t$X 

Prince' a     pulley -operation    for            ^^^H 

normtil    ck-clrio   re«o- 

eon  genital,  736* 

atrabiimua,  U6.                                   ^^^H 

tiont  oftuiitek*,  7tli. 

fiel^tiuian  of,  482. 

Prisma   for   mtMiauring  insuffi-           ^^^^| 

DUtriiive   dmngdi   iUi 

dencnpLloii  of,  482. 

ciency,  140.                                           ^^^^| 

e\)%  703,  707. 

diMcriinifiatrd  from  oortioat 

Prisons,   eontamlnaling    influ-           ^^^H 

onset  or,  6»l,«»2,d9.% 

cnoe  of,  428.                                            ^^^1 

708. 

double,  739. 

Prit«hard,  Dr.  W.  B.,  on  mul-           ^^H 

OYor-«xcrci»e  n  <»ttie 

ttUAogy  of,  7 38, 

tiple  oerebro-apinal  sclefosis,           ^^^H 

of,  6W0. 

iMu«trAtiuu»  of,  737,  738. 

^^H 

pftin  in,  7i)<J. 

limited,  546. 

Privste  roformntoriei,  430.                   ^^^^| 

Iittmlviis  in^  60 1»  092, 

origin  uf,  4HIi. 

Privy «vaulti<,    con^tmetion    of,           ^^^H 

fitti,  700.  701. 

puthcilagical    aantomy    of, 

^^H 

pftr»tvtio      8ju]|itumi 

736-7;tH. 

disinfection  of,  342.                         ^^M 

in/701. 

•OAt^  of,  48a,  484. 

Probe,  aluminium,  766.                         ^^^H 

pAlbology  of,  704. 

symmetrical,  739. 

Prognathism        in       deformed           ^^^B 

priiQArj  IwtUm  of,  707. 

tTiiilatvral,  740. 

^^H 

prodromesAof,  6^:t,  694. 

unknown     to     aduU    life. 

Progresaive  facial  hemijitrophy,           ^^^B 

prognotii  tu,  710. 

483. 

^^M 

reflexci  in,  704. 

PofiCions  in  gymnastics,  S04. 

muscular  atrophy  di^rim-          ^^^H 
inated  from  anterior          ^^^H 

rerreesioti  of  piLrmlyaia 
Id,    693.   m,    m^, 

ieleci,  for  exoroisc,  318. 

Poiit,  Br.  A.,  on  afTcotioni  of 

poliomyelitis,  709,             ^^^H 

708. 

the  norvoui  Kystem  in  hered- 

dystrophies,  812.                   ^^^H 

schedule  of    pftrnrytic 

ijEnptomi  in,  7<1L 
solerosis  in,  700. 

itarv  iiyphilis,  59iJ. 
Post,  Dr.  Sarah  J.^  and  Dr.  Mo- 

Prolapse  of  lachrymjU  gland,          ^^^B 

Nutt,   on    structural    abnor^ 

Prophylaxis     by     disinfection,           ^^^M 

MMon  of  jetir  in,  085 

matities  of    the    brain    and 

^^M 

Moood  iktUoks  of,  697. 

oord,  728, 

dfOnition  of,  332.                           ^^^| 

seqoolflB  of,  702. 

Post -natal    porsistenoo    of   the 

mothud^  of,  336.                              ^^^^| 

sex  in,  6Hd. 

hyaloid  srtery,  164. 

of  dii«eii9«s  332.     {Set  also           ^^H 

shortenltig    of     limbs 

PoBt-variolmiB  iil««r»  of  the  oye- 

under  the  names  of  va>            ^^^H 

in.  691*. 

Iia,  .'>6. 

rioua     diseases    in    this            ^^^H 

signs  uf,  4^17. 

PoKt«rior  roots  of  s])inal  nerves, 

^^^M 

sphincters  in,  700. 

section  of,  for  neuralgia, 

prinoiplea  of,  332,                         ^^^H 

spiniil  conl  in,  704. 

786. 

Proportionsof  the  human  bod/i          ^^^H 

st&ges  of,  d9:{,  71:;. 

staphyloma,  142. 

242,351.                                       ^^" 

■ubftoaio  e»»m  of,  69  L 

Posture  in  writing,  ^64. 

of  the  male  body  %t  vaHoiit 

syinploms    of    iu3uto> 

Pota«Rium    permanganate  as  a 

ages,  284, 

691. 

difinfeotant,  342. 

Proseneephakm,  ahAoncoof,  728, 

of  chrunie,  603. 

Pott's  diiien*»?,  bed  in,  794. 

Proatration,  tiervous,  350,  352, 

of,  in  d«Uil,  i^n, 

diag^oflts    of,    by    the 

354. 

of  r««iiui(''  of.  708. 

attendant  neuralgia. 

Protection  against  disease,  333, 

of,soboduled,  701. 

798. 

334, 

of  sobaoute,  692. 

Paammoma  of  brain,  5ri4. 

1                         f  jnonymoB  of,  683, 

in,  792. 

Pseudoncepbttlon,  728, 

^H                  tetnpenturfl  in,i»us». 

medication    for   relief 

Psendo-liypcrtrophie  muaeular 

^H                              lion  of,  686. 

of,  794. 

paralysis,  HI  a. 

^^^^_                    of            pamlyied 

meningo-myelitis 

Pseuih)  paraplegia,        riohitio^ 

^^^^                       pnrtfl,   699,  70;i. 

from,  645. 

1000. 

neuralgia  of,  792, 

Paychioal  onanism,  1051, 

^^^^^          tenotomj  in,  713. 

piiins  t>f,  793. 

F#y€bioal]y    defective    infaatS| 

^H                 tniDinstiim  m  a  onus* 

pivDiplegiu  from)  646. 

449. 

^m               of,  miK 

posturo  in,  793. 

Psyohosci!  of  childhood,  452. 

^H                    trvntnienl  uf,  711,  712. 

]irophylaxis  of,  793. 

Psyobosis,  maslurb»ttonal,1047. 

^^L^^           upficr.Aiui      parftljBJA 

sedntivoi  in,  793. 

1049. 

^^^^ 

treiitaient    of,    in    the 

Pterygium,  102. 

^^^^l          vnrietics  of, 

Uf  uriilf;ic  «tJ»>f*,  70:i. 

stiponus,  86. 

^^^^"           v*»riou«  types  ol,  690, 

rertebrul    I'muturo   iu. 

Pt4)mAines  of  tetanus,  V32. 

^^r                 vormifugdi  in,  712. 

640. 

Ptosis,  congentlal,  66. 

^F                  wiutitig     ibfter,     6f*9, 

Poulliees  to  the  ear  oondemned, 

in  multiple  eerebro-spinal 

703. 

13,  19,  24. 

sclerosis,  500. 

wortni  in,  712. 

Predixpoaing  oonditions  of  dis- 

lipomatosa, 58. 

PoHU<fr*a  air-bsg,  19. 

ease,  334. 

Piib«rty,  e^iercise  and,  276, 

Polyp-iosre  for  the  oar,  25. 

Pri*gnancy,  eborsA  in,  844. 

eyes  at,  145,  140. 

Pons  Varolii,  tamura  of,  676. 

Pre-laohrymal  abscess,  73. 

gtrla  at,  297. 

cases  of,  57S,  6711. 

Preronture  birth,  care  of  child 

in  the  civil  law,  422. 

Poor-houses,  contaminating  in- 

after, J48. 

insanity  at,  452. 

fluence  of,  428. 

Pri'fliiu re- points  in  babit-spaaui. 

mental     disturbances    at. 

Po  reel  sin  itovos  for  hospitali. 

801t. 

lOlSJ. 

414. 

PrejtitmptJon    «f   innocence    in 

Public  school  gymnaatlos,  372. 

analysts  of  a  oaso  of,  7U6- 

ohildron,  4:»2,  42 1. 

supervision      of     childrt^n 

Prevention  of  crime*  422. 

placed   out    from   pubUo 

740. 

of  juvenile   crime,    puhliu 

institution^,  432. 

anutumiciLl      ('Luituros      of. 

methods  nf.  42ft. 

Puerperal   mania  with   chorea, 

7:m-7.'iH. 

Preventive  modieinc,  ;t32. 

844. 

basikr  kyphosis  as  a  faetur 

Primary    muPtHitnr     n trophies, 

Pulley -operation  of  Prince  for 

. in,  739. 

812,     iSVf  Atrophies. 

strabismus,  156, 
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^^^ 

^PHHBinii  in  the  rotina]  blc»od- 

Racbltis  simulating  other  dis- 

R^resdoD  of  pmratyaif  in  polio-     ^^U 

vessels,  spontiLneouii,  IM. 

eiLses,  lOHO. 

myoUtis  «it«rior,   693,  09tf,             V 

Pul«c  during  eitorcbo,  375. 

Eadiatore  iti  boBfittale^  414* 

699.                                                       1 

will  not  ventilate^  390. 

Regretslve  paralysis,  683.     St€             ■ 

lying  dowo,  275.                 ! 

Ilttin-wtttor  pipe*,  3i*S. 

PoUomjetitis  Anterior.                         1 

Piinotn  laehrjiDikUay  anomiiUeB 

Ralfe^H    Uble    of    food-raliiei. 

Beeulationa     for      preventing              I 
the  spread  of  contagious  din-              1 

of,  71. 

2VII. 

Piiniiihm<»iit  of  ohitdron,  lOOC. 

Rape,  capacity  of    a  child  for 

eases,  403,  407.                                      M 

Puni5liiit«;nttf   in  rcfbroi&toriov. 

et^mmitting,  425. 

Reid'e  bas«.]ine,  771.                        ^M 

4:h, 

gctiitalfl  after,  439. 

Relapsing    fever,   opbtbalmoe-       ^^H 

in  school  P.  374, 

gonurrhcea  after,  444. 

copy  of,  318,                                    ^^H 

Pufiil,  artifitnnK  154. 

^permatosoth  as  a  sign  of, 

Relative  aise  of  the  m embers,             1 

di^plnMStiuient  uf,  124, 

439,  440. 

242.                                                        J 

of   the    eye   in    diuy;nasii. 

what  eonfltitutes,  441. 

Religiont     training,    reform**       ^^H 

4ti4. 

Kapbnet  of  cats,  1023. 

tory  effect  of,  430,  433.                  ^H 

Pupillary    roerobrine,    periist- 

Ratio  of  fresh  air  reqaired  bj 
children    as    ouoipared  with 

Renal  disease.     Sft  Kidneys,          ^^H 

enec  of,  1  '24. 

«je-»ymptomt  of,  309,       ^^M 

Purpura    hiemorrhagica,    opb- 

adults,  379. 

^M 

L  h ti  1  m  0 i^cupio  fen  t urea  of.  1  S3 . 

Rat  toftthed  force pe^  767. 

its  relation  lo  cerebral 

Pu*  in  the  ear  detected  by  the 

Reaction,  myotonic,  950. 

hetnorrhage,  530. 

use  of  peroxute  of  bydfu^ 

Reclaintition    of    jurenile    of- 

opblhalmoscopic  feat- 

g«n, 29. 

fender*!,  422,  426. 

ures  of,  208, 

in  the  middle  ear  of  young 

Redordii   of  muscular  contour, 

Reproductive  organs,  the  rela- 

infnnt5, IS. 

458. 

tion  of  tbeir  dieea^ea  lo  vari* 

Pu£tular    keratitis,     lQ'.i,      S^e 

Red  Bofteningof  ihefpinal  cord, 

ous  eye-#ymptoaii,  212. 
Respiration      during    ejtcrcite. 

Keratltii,  Phlyctenular. 

676. 

(iphtbnluiia,  y4.      <tVcrr  ul^o 

Reflex  ftction  in  children,  M4, 

274,  275. 

KeratlLia,  Phlyctettulur. 

change-«>  in  the  retina,  20<S, 

nasal,  17. 

Putnam,  Dr.  C.  P,,  on  tbo  diiS- 

2iM, 

Responsibility,   niorml.  age  of, 

ordera  of  ilcep,  1008- 
Putiiiiix],    Dr.  J.   J.,   an    toxic 

oouljir  neuroies,  145. 

422.  424. 

paralysis,  807. 

of   the   parents   of    delin- 

aflec^tione   from   araenio  iind 

phenomena  due  to  foreign 

quent  children,  430. 

]mih  51)9. 

body  in  the  ear,  10. 

Rest  at  the  menstrual  period. 

Pyramidal    ctttatuct  wfter  oph- 

uvular, abolition  of,  910. 

362. 

thalmia  Dconittorum,  HQ. 

Keflexetf   after  ccrfibral  heinor- 

in  treatment  of  spinal  cur* 

Pyromanitt.  \\}»2. 

rh<\go.  .W7»  538. 

vature.  357. 

in  cbildbood,  462. 

aeeertainment  of,  454,  459. 

Retina,  breaicage  of,  167. 

In  fiiultiple  eerebro-ipinal 

capillary  aneurism  of,  225, 

^^^^L 

«oIerf»iir,  50 K 

nor*. 

^^r 

in  neoHtifl  of  cauda  equina. 

652. 

rays,  170. 

Quadrilobular  hrain^  729. 

in  ppinnl  meningitiSf  653. 

detaohed,  16^. 

Quetelfit  on  aueicnl  and    mod- 

loss  of,  U4,  459. 

detachment  of,  with  renal 

K                     ern  develop  men  t  of  the 

Reformatories,     spprenticeship 

disease.  21 L 

■                    human  bo<iY,  244. 

from,  432- 

glioma  of,  175.  S€*  Glioma. 

H               ¥iews  of,  afl  to  the  ^tatid- 

corporal     punishment     in, 

implicated  by  extension  in 

H                   ard  of  human  symmetry. 

4'M. 

inflammatory    processes^ 

■                   247. 

cottage     eyetem    of,     4S1, 

171, 

■        Quinine,      controllings      dru^s 

432. 

in    Bright's    disease,  209, 

H                    uhould    bo    given    with 

denominational,  430. 

211. 

K                   large  doaes  of,  45. 

diitaipline  in,  4^4. 

in  cerebral  disease,  158. 

H              effeota  of,  upon  the  eye  and 

evilAofalire  in.  4<')lp  492. 

in  general  anmmia,  1st, 

^^^                   viiion,  230. 

for  children,  429. 

in  pemioioua  ametuin.  I'll,        ^ 

^^^L              ttpoo  the  internal  ear^ 

for  young  men  and  yootb, 

^M 

^m 

429. 

iscbflemla  of,  179.                      ^H 

^^^^        in  Buppurative  ineDingitiB, 

handidraftx  taught  in,  433, 

obKenations  on,  158. 

■                  492. 

4.H4. 

penetrating  wound  of,  IAS, 

^u 

manual  training  in,  433, 

perFl^t«nt  embryonic  feat- 

^B 

on  the  cottage  syRtem,  431, 

ures  of,  164. 

■r 

physieal  training  in,  4^4. 

reflex  origin  of  lesions  in. 

^^ 

placing  out  children  from, 

206,  208. 

■        Kabbii'a    cornea,    traniplanta- 

431.  432, 

sarcoma  of,  176. 

m           tiou  of,  110. 

private,  430, 

shot-silk  opacities  of,  166. 

■       Race  aj  a  factor  in   granular 

pubUo,  42H. 

tubercle  of,  227.  229. 

m                   ophthalmia,  8fi. 

puniKhmcDts  in,  434. 

vascular     distribution     to, 

■                M  affecting  stature,  251. 

religioufl  tratuing  in,  43D, 

'               163. 

H        Raoee  of  man,  classification  of^ 

432, 

1  Retinal  arterial  dilatations  a»- 

■            242. 

sectarian,  430. 

pociatod  with   aneurism, 

I          RachTPnhlaiP,  partial,  733. 

■tate    auperriaioD    of   pri- 

J81. 

f                 posterior,  732. 

vate,  432. 

arteries,  spontaneous  pul- 
sations in,  J 66. 

varieties  of,  730. 

•tudiea  (Foitable  for,  433. 

Rachitic      p^cudo  •  paraplegia. 

trades  taught  in,  433,  434. 

in    general    ann- 

100(>. 

woman's  influence  in,  434. 

mla,  181.                 ^ 

Racbiti*,  conTnlfloni  with,  956, 

Refraction,  140, 

in  pemiotousanis-      ^^H 

867- 

Registration  of  knee-jerk,  459. 

mia,                         ^H 

^               diagnoaed    from    byBto^b^ 

of  mu!?cular  eontoors,  458. 

arterio- venous  oommuntoa-      ^^H 

■              H)m, 

of  tremor^  461, 

166.                               ^^M 

J 

^^" 
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^M 

H«ttBftl  blood*T««seii,  16:i. 

Rotheln,  eye  in,  220. 

Scalp-woundH,     incised,     treat-            ^^^^ 

return  of  pupils  to  school 

ment  of,  749.                                ^^H 

of,  165, 

after,  40 A, 

lacerated,    local    treatmeui            ^^^| 

effoeti   of    suddon    homor- 

Routine  of  a  school -day,  S73, 

^^M 

rb»«e,  191. 

374. 

tube -drain  age  for,  750,                    ^^^| 

embolUm,  178, 

Rowing  advantageous   to   fftu* 

Scarlet  fever,  contagion  of,  406.            ^^^H 

bemorrbmg«Sf        noo-tr»u- 

dents,  278, 

eonvulsiona  in,  889.                 ^^^H 

mt^titi,  180. 

physics  of,  269. 

deaths  from,  406t                     ^^^H 

reciirreat,  IHO. 

preparation  for,  205. 

disease    of    lahyriuth            ^^^| 

traamfttic,  167, 

Rubella,  fundus  oonllio,  220. 

^^M 

ptilie      in       oxophtb&lmio 

Rubeola,  fundus  oeuti  in,  220. 

ophthalmoscopic   feat*            ^^^| 

goitr«,  205. 

Rtimpf's  Btati»tica   of    heredl- 

ures  of,  218.                           ^^H 

thrombotif,  170. 

tai7  syphilis,  590. 

return    of    pupils    to            ^^H 
school     alter,     404,            ^^^| 

vcftseU,  inoreflL^e  or  decrooae 

Running  am  aa  exercise,  290. 

in  Ibe  number  of,  166. 

physio*  of.  268, 

^^M 

_    Retinitis.     Ste  Optic  Neuritis, 

Rupture  of   choroid  from  con- 

statistics  of,  400,  407*             ^^M 

■           of    Bright'^   diteM6,    210, 

treooup,  166, 

Bcektyrbe,  849.     Set'  Chore^t.              ^^M 

■               21L 

Ruttan  system  of  beating  and 

Scholarship  v§.  health,  846,                  ^^H 
School  and  dyspepria.  848.                   ^^^^| 

■           pigmentosa,  234. 

veotilatiiig,  :t89. 

■           ijphilitio,  226,  227. 

"  society,"  347.                          ^^H 

^           witb  KkiQ-dineajes,  21 L 

StihooMto<}ks,  typo  for,  366,                  ^^^| 

RctrO'bulbar  Jibaoefs  prodacing 

School-children,  chorea  in,  S50.           ^^^H 

omnuro^is,  222, 

8. 

epilepsy  in,  350.                               ^^H 

Keynoidfi,  Sir  Josbu&p   on    tbe 

food  of.  837.                                     ^H 

tjpicftl  form  of  man,  245. 

Sachs,  Br.  B.,  on  cercibml  hem- 

lat«ral spinal  curvature  iD,           ^^^| 

Rbeumatie      meningitii,     diit- 

orrhage,  throiubosis, 

^^M 

criulnntion  *4',  621, 

and  emhoiiim,  525. 

nervous  diseases  of,  788*               ^^^| 

Rheumatism   iitid  ehorea,  843, 

on  ohoroa,  S40, 

neurasthenia  in,  350.                     ^^^H 

K               850, 

Saddle,  deformity  due  to  the, 

physique  of,  849,                             ^^^^ 

■           discriminated    frotn    m;e- 

281. 

School -day,  routine  of  %  373,           ^^^| 

■               litis,  67 :t. 

Sago-grains  In  ophthalmia,  89. 

^^M 

■          opbthalmosoopio     feature! 

Saint  Vitus'*  dauce,  840.     A>tf 

School'desks,  356,  358.                         ^^M 

■          ocm. 

Chorea. 

Bcbool-giriB,  backache  of,  35! ,             ^^H 

Rhlnliinus^  46.1, 

Salaam  coDVulsiooi,  SOI, 

health  of,  346.                                 ^^H 

Rhotoeistnos^  463. 

Sal  icy  tic  acid  ds  a  oause  of  eye- 

mi'nptrual  disorders  of,  35 T.            ^^^H 

KiblMHl    abair    in    gjmnaetics. 

troubles.  231. 

School-gymnaatics,  872.                       ^^^M 

nt,  31S. 

eSieots  of,  upon  the  in- 

School-beadaohe, 835.                          ^^H 

^^Ridceli  a  oaiue  of  obrouio  bj- 

ternal  ear,  44, 

Sohool-hoases,  air-fumades  forj           ^^^| 

^^^K     drocepbaliu,  473. 

Saltatory  sptwim,  801. 

^H 

^^■ftge  in,  867. 

Saniintion,  3»5. 

of,  377,                                       ^H 

^^■ftMded  ribs  in.  867. 

met  bods  of,  US  6. 

alr-ffttpply  for,  385.                        ^^^| 

^^^HlAgiiosiM  of,  867. 

Santonin    as   a  oause  of    eye- 

bud  air  of,  :n7.                               ^^H 

^^^FlhBqaeOfjj  of,  867. 

tmpairoient,  2H2, 

burning  of,  376.                              ^^^M 

V           nerrc-oonditionp  in,  4ri0, 

Sarcoma  causing  mefiingo-mye- 

coal  u»ed  in  heating,  387.             ^^^H 

m           rib'bending  in,  S67, 

litis,  655. 

coui»truotioti  of,  376.                       ^^^H 

^^^B  roMLrj  of,  S67. 

cerebral,  optic-nerve  lesions 

of  ventilators  for,  882,           ^^^| 

^^^H  pigna  of^  H67. 

in,  186. 

^^H 

^^^VitriliflticA  of,  867. 

pathology  of,  553, 

cost    of    ventilating,    387,           ^^^| 

^P           «j[n|itom2!  of.  867. 

seat*  of,  551, 

^H 

B            wiLb  eulampiiii,  79B. 

of  choroid,  desoriptton  of, 

curtains  for,  365,                              ^^H 

with    laryngismus,    treat- 

172, 173, 

defective     ventilation     in,           ^^^| 

ment  of,  898, 

discriminated        from 

^^M 

Rilfiditj  of  tb»  bfivk  in  spinal 

iubretinal    efFution, 

dmughty  roome  in,  386,                ^^^| 

B               meningttiif  6.^8. 

172. 

fireplaces  in,  384,                            ^^H 

^          of  thts  liuibfl  iti  ipinat  me- 

gymptnmi of,  173, 173. 

fireain,  376.                                       ^H 

ningitis,  6,i3. 

of  eyelid,  5V. 

flue- ventilation  in,  380,                 ^^H 

Ringing  in  the  ears  as  a  sjmp- 

of  op  tie  nerve,  174. 

furnaces  for,  390.                             ^^^| 

torn  of  otitis,  I'S, 

of  retina,  176, 

grouodr  of,  375,                             ^^H 

H    Rivinus,  icgint^ut  of,  1,\  28. 

Sargent  on  physical  edueation, 

beat  wasted  in,  387,                       ^^M 

H    Roberts  un  the  averngti  height 

288. 

beating  and  ventilation  of,            ^^^| 

■                 of  bovi,  1'48, 

Saw,  Hey's,  752. 

combined,  383,  385.             ^^^| 

H            on  the  proportions  of  the 

Scalds,  convulsions  from,  878, 

apparatus  for,  376, 385,            ^^H 

■                bumao  hadj,  244. 

Scalp-wounds,  748. 

^^M 

Roberto's  liibles  illustrating  the 

con tu sod,  bone- lesions   in. 

by    bot-air    fumttces,           ^^^^| 

development    of    bojs.    283, 

751, 

^^M 

K       284, 

local     traatmcnt     of, 

by    Ruttan's    system,           ^^^| 

■  Rolandio  fissure,  tituation  of, 

750. 

^^1 

»       773. 

witb       osteo-mjolitis, 

of,    with    ventilation,           ^^H 

Romberg's    symptom,    tignifi- 

751. 

383, 385.                              ^^M 

oaoee  of,  508. 

dressing  of,  740. 

lighting  of,  366,  375.                    ^^M 

Ronsour,  Hopkins's,  752. 

examination  of,  748. 

moistening  the  air  of,  390.           ^^^| 

RoOf«of  hoepitnls,  416. 

heniorrbngcs  from,  749. 

mrighborbood  of,  375.                    ^^^H 

Rocarj,  raebitio,  867. 

incised,  748, 

plumbing  for,  :it)7-403.                  ^^^| 

Bo»eola,    return    of   pupiia    to 

constitutional      treat- 

precautious   against    firea           ^^^| 

«Qbool  flfLer,  405, 

ment  of,  750. 

^^M 

Rotary      »ctturca,      hyiterteal, 

nfccrwtiji  in,  750, 

seclu«ion  of,  375.                             ^^^| 

V78. 

iuppuraiion  in,  750. 

sbaa  lor  veutllating,  SBl,             ^^M 

■              Vol,  IV,— 69 

1 

J^^^I^H^HH^^^^^^^^^^^H 

1090 


INDEX  TO   VOLUME   n^ 


School-houses,  site  of,  354,  375. 
slow-burning  construction 

in,  376. 
stairways  in,  376. 
Bteam-heating  of,  376. 

and   ventilation  com- 
bined for,  383. 
stoves  in,  384. 
surroundings  of,  375. 
ventiIating-9toves  in,  384. 
ventilation    of,    352,    376, 
385. 
by  steam-fans,  388. 
ventilators  of,  376. 
window-ventilation  in,  385. 
windows  of,  366. 
School-hygiene,  343. 

and  megrim,  835. 
School-punishments,  374. 
School-rooms,  bad  air  of,  377. 
carbonic  acid  poisoning  in, 

377. 
cubic  space  for  each  child 

in,  380. 
flue- ventilation  of,  381. 
impure  air  of,  377. 
space    required    for    each 

child  in,  38U. 
tabular  view  of  air-space 
required   in,   at  various 
places,  380. 
temperature  of,  390. 
ventilation  of,  377. 
Schools,  contagious  diseiues  in, 
403. 
epidemics  in,  403-408. 
external  hygiene  of,  376. 
industrial,  origin  of,  428. 
nervous  disorders  in,  349. 
public  industrial,  428. 
Scientific  basis  of  an   artistic 
conception     of      human 
symmetry,  246. 
prevention      of      juvenile 
crime,  426. 
Scleritis,  123. 
Sclerophthalmia,  119. 
Sclerosis  as  a  lesion,  504. 

lateral,  eye-ground  in,  203. 
multiple    cerebro  -  spinal, 
495. 
acute  disease  a  cause 

of,  503. 
anatomical  characters 

of,  504. 
arsenic  for,  512. 
ataxia  in,  499,  508. 
cases  of,  496,  497. 
causes  of,  502,  506. 
clinical  history  of,  496. 
cod-liver  oil  for,  512. 
cold    as    a    cause    of, 

503. 
contractures  in,  501. 
convulsions    in,     501, 

509. 
deafness  in,  501. 
degenerative    changes 

in,  504. 
dementia  in,  500,  511. 
diabetes  in,  502. 
differential     diagnosis 

of,  607. 
discriminated        from 

brain-tumors,  510. 
discriminated        from 
chorea,  509. 


Sclerosis,  multiple  cerebro- spi- 
nal,     discriminated 
from       Friedreich's 
ataxia,  508. 
discriminated        from 

myelitis,  674. 
discriminated        from 

paralysis      agitans, 

509. 
discriminated        from 

tabes,  508. 
electricity     for,      512, 

613. 
epilepsy  with,  501. 
ergot  in,  511. 
etiology  of,  502,  506. 
eye-symptoms  in,  194, 

499,  509. 
general  paralysis  sim- 
ulating, 504. 
glycosuria  in,  501, 507. 
headache  in,  500,  513. 
heredity  in,  502. 
histology  of,  505. 
history  of,  495,  496. 
hyoscy amine  for,  513. 
inflammatory      origin 

of,  506. 
iodides  in,  511. 
iron  as  a  remedy,  611. 
lesions  of,  504. 
location  of,  504,  507. 
mental  impairment  in, 
500,511. 
shock  a  cause  of, 
503. 
names  of,  495. 
nitrate    of   silver    in, 

511. 
onset  of,  496. 
origin  of,  502,  506. 
palliative      treatment 

of,  513. 
paraesthesise    in,   501, 

509. 
paralysis  in,  501. 
pathological  anatomy 

of,  504. 
phosphorus  for,  512. 
prognosis  in,  510. 
ptosis  in,  500. 
reflexes  in,  501,   507, 

509. 
remedies  in,  511. 
seat  of,  495,  504. 
sensory     disturbances 

in,  501,  509. 
sex,  504. 
speech-defects  in,  500, 

508. 
strabismus  in,  499. 
symptoms  of,  496-502, 
507. 
significance       of 
special,  507. 
synonymes  of,  495. 
syphilis  as  a  factor  in, 

502,  507. 
traumatic    origin    of, 

503. 
treatment  of,  511. 
tremor    in,   496,   498, 

499,  507,  508,  512. 
types  of,  495. 
typical  cases  of,  497. 
vertigo  in,  500. 
neurogliar,  in  epilepsy,  904. 


Sclerotic,  difeaMS  of,  123. 
Scoliosis     discriminated    from 
hysterical     curvature,    1002, 
1003. 
Scotoma,  central,  as  a  symptom 
of   Injury  from  ezpotnre  to 
the  direct  solar  rays,  170. 
Sootomata  caused  by   tobacco, 

230. 
Screens   for    school-room   win- 
dows, 366. 
Scrofulous  ophthalmia,  93.    Set 
also  Keratitis,  Phlyctenular. 
Scurvy,  ophthalmoscopic  feat- 
ures of,  183. 
Sea-shore  hospitals,  419. 
SeaU  at  school,  356,  S68,  359, 
360,  361. 
summary  of  rales  for,  365. 
Sebaceous  cyst  of  eyebrow,  69. 

tumor  of  eyelid,  58. 
Seclusion  of  persons  ill  wiUi  a 
contagious  disease,  403,  407. 
Second  wind,  275. 
Sectarian  reformatories,  430. 
Sections  of  eye  and  orbit,  122. 
of  head,  showing  the  tre- 
phining points,  783. 
Segment  of  Rivinus,  15,  28. 
Seguin,  Dr.  E.  C,  on  headache, 

828. 
Seguin's  thermometer,  466. 
Self-closing  rat-tootheid  forceps, 

767. 
Self-protective  powers  of  the 

human  organism,  336. 
Semi-mutes,  47. 

instruction  for,  48. 
Seminal   emissions,  1049.    Set 
Masturbation, 
stains,  examination  of,  442. 
Sensations  in  brain-tumor,  diag- 
nostic value  of,  566. 
their  office  in    eo-ordina- 
tion,  667. 
Sense-perversions  in  meningo- 

myelitis,  648. 
Senses,  order  of   development 

of,  1040. 
Sensitive  points,  329. 
Sensory  disturbances   in   chil- 
dren, how  detected, 
449,  455. 
in    maltiple    cerebro- 
spinal sclerosis,  501. 
Sensory -motor    areas    of    the 

brain,  565. 
Sequestrum  in  mastoid  perios- 
titis, 29. 
Serres-fines,  775. 
Sewage-disinfection,  342. 
Sewer-gas  contamination,  416. 

poisoning,  394. 
Sewerage,  394. 

of  hospitals,  415. 
plans  for,  396. 
Sex  in  early  childhood,  297. 

in  education,  351. 
Shot-silk    opacities    of  retina, 

166. 
Shoulder-deformity,  366,  368. 
Shrapneirs  membrane,  16,  28. 
Shrinking  of  the  cornea,  eesei- 

tial,  100,  790. 
Sick- headache,   831.    Set  Ms- 
grim. 
Side-stroke  swimming,  271. 
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^H 

^^^^^^^^HKftnging 

Solar  rajs,  effect  of,  upon  iUa 

Spina  bifida,  deformities  aaso-            ^^^H 

retina,  170. 

oiatod      with,     743,            ^^^H 

^^^^^HCeU  of. 

Somniimbullnuj,  ciiuecui  of,  1U17. 

^^H 

^^^^^^^W  ikiler  ttiddots    h«mor- 

hvstericttl,  m2. 

diagnoeis  of,  743.                     ^^^H 

^^^■^bBge, 

nlitureul",  l(}oy,  1017. 

ooculta,  733.                                ^^H 

^^^^^of  virgioitj^  44il. 

Space  per  ehild  in  »ohcol -rooms, 

operations  for,  744.                    ^^^^ 

^^^^pTphyaiciLt,  of    nert'ouB   dii- 

380. 

progno»i(4  in,  743.                        ^^^^| 

^^p       ease,  447. 

SpaBin,  carpo-padal,  8S2,     See 

puneture  in,  744.                      ^^^^M 

^^Klpi  Sadtri  quoted^  on  (be  prd- 

Teuny. 

tapping  iu,  744.                        ^^^H 

^^   p»rtioDi  of  ibe  baiunii  budy^ 
^F      242,  24^i. 

i;auAe»  of,  HO. 

Lreiitmont  of,  744.                       ^^^^| 

clonic  facial,  SOl, 

variotius  of,  743.                       ^^^H 

^    Silver  nitrate  for  multiple  uero- 

dancing,  8U1. 

Spinal  canal,  extra-dural  tumor             ^^^H 

bru -spinal  !K:lerujie,  61 1. 

fuuial  olonio,  801. 

^^H 

StUor-poisoniiig,        cjre-B/mp- 

from  brain- irritation,  566. 

intra-dural   tumor  of,              ^^^^H 

toiu»  of,  2:{:l 

bubit-.  Hot. 

^^H 

Simulftted  blhl•lne:«^  230. 

histrionic,  SOL 

oolumn,  dijtea»e  of,  diagno-            ^^^H 

Sinkler,  Dr.  W.,  «n   puliomye- 

hysterical  laryngeal^  970. 

sia  of  Ibe  aeat  of,  793.             ^^^H 

iiUfl  ftutciiur,  (t8:i. 

iu  atbet>»e«,  93V. 

trephinit}g  the.  785.                 ^^^H 
concusjsLou,    eye-«ymptoui8             ^^^^H 

laryngeul,  870. 

ing,  762. 

rtiiuue,  HOI, 

^^^H 

Sinu0e«,  cmtiial,  avoidanoe  of, 

riictitating*  BO  I. 

oord,  hernia  of,  732.                       ^^H 

in  trepbining,  TaS. 

nodding,  KOI. 

in  eoRvulsiotis.  858.                 ^^^H 

hemorrbagea        from, 

of  nnkk,  dunio,  454,  459. 

paebymeningitia      of,            ^^^H 

756.  768, 

i»f  eyelids,  60. 

^^H 

ligatiuQ   of,  768,   749, 

of  glottJiT,  881. 

rod  softening  of,  676.             ^^^H 

772,  778, 

of  neular  musoteir  1^4. 

structural    nhnormali-             ^^^^| 

woundtt  of,  766,  758. 

periphenil,  706.      See  alio 

^^^H 

Situ  of  80brH>I.bou«e,  354. 

Eebimpifia. 

eur mature  from   ill-ebo«en            ^^^H 

Skin  in  lead -poisoning,  620. 

refiex  jitatio,  SOU 

exeroi  set  and  aporta,            ^^^H 

Skin-diaori^o     from     araenioal 

valtiitory,  SOI. 

^^H 

fK>iHotiing,  01)2^  iVLl. 

aiiitio  reflex,  801. 

hyaterieal,  996.                          ^^^H 

Skin-dJisci&jiedp     retinitii      with. 

tetftnoid,  7«y.    See  Tutany. 

prevention  of,  357.                     ^^^^| 

21  L 

tonic,    of  Voluntary    mus- 

jtex                                             ^^^H 

Skull,  defects  of.     See  Abnur- 

cled,  945,  949;     See  My- 

treaUiient of,  357.                     ^^^H 

tnalitiea,  etc. 

otonia. 

defuriuity  from  unsuitable             ^^^H 

fracture  of  baae  of,  761, 

Spti-ituuB  nut^nA,  801. 

desks  lit  Bohtx)!,  356,             ^^^H 

maltgiiant  growtlitt  of,  7'm  . 

Sptii>tii?  utiixia,  725. 

^^H 

Sre  M*l(gnatJt  iirowtb*. 

pHraiili>gtft     di»(;rimiimt<)d 

from   muttcular  weak-            ^^^H 

■cetlim  of,  in  ineniogocelei 

fruiii  jH>Uamyolitis  ante- 

neaa, 356.                                 ^^^H 

731,  7;i4. 

rior,  710. 

in       achoot  -  children,             ^^^H 

Skull-t^nlnrgement,  n«n-bvdro- 

Spear- Bearer,    statue    of    tbci  ; 

^^H 

m'phalic.  oW2,  nvA2,  lO.M, 

248. 

hemorrhage,  667.                              ^^^H 

Sktill-fracture«,  Kurgioal  ireat- 

Special  bospiUla,  418. 

brain  complications  in,             ^^^H 

ment  of,  7iil. 

^^^H 

trephining  in,  752. 

369. 

capillary,  670.                            ^^^H 

Sloep,  brain  in,  ltllJ9. 

for   hypermeiropiii  sohool- 

oattsea  of,  671*                           ^^^H 

brain-repnirin,  lODS, 

ohildr*»n.  369. 

diagnosis  of,  674.                      ^^H 

criflia  in,  lUOi^. 

for  iniufficieney,  146. 

due  to  myelitis,  670.                ^^^^| 

diftorder?  of,  1008, 

for  my(»])ic  aehuol-chtldreUi 

electrical  treattnent  of,            ^^^H 

I               normal  duration  of,  in  in- 

368. 

^^^H 

K             faooj,  ItiUB. 

for  atrabi<<rao«,  138. 

meningeal,  670,                          ^^^H 

H         of  acbooUboy»,  37a. 

Speotral  appenntnt'O-^   in  hetsi- 

myelitis        following,            ^^^H 

^M         physiology  of,  HU*J, 

eraaia,  195. 

^^^H 

^m         Tvfivxv^  in,  im9. 

Speech,  auxits  diiturh^inoea  of, 

of  tho  newty-horn,  667*             ^^^^H 

^H^       repairs  during,  1U08* 

463. 

pam)y»iis  from,  669.                ^^^^| 

^BBleeping-apartmunU,     bjgione 
B    of,  :ts. 

8[>eeoh-»ren*,  cortical,  570. 

spontaneous      re-            ^^^^^ 

Speech -defecta,  462. 

oovery       after,              ^^^H 

^^  Small-pox,  prorentioQ  of  spread 

cerebral,  463. 

^^H 

of,  4iJo. 

claftAili cation  of,  462. 

p&ra1yit«,    infantile,    maa-            ^^^H 

return  of  pupili  to  i^ebool 

in  multiple  oerebro-apioMl 
soleroiU,  300,  508, 

sage  in,  330.                                 ^^H 

K              after,  4U4,  405. 

Spiaal-oord  diseaJes,  olMsiftoa^            ^^^H 

^H         uluer  of   ovclid  following, 

varieties  of,  463. 

tion        644.                           ^^^1 

■ 

Speeoh-impairiitcnt  after  cere- 

oourulsion.^i from,  880.             ^^^H 

|Bimaltneii  of  ohest,  ^71. 

bral  hcmurr!iu}j;e,  538. 

eye-ground  in,  200.                  ^^^H 

H^Biiart!  for  iK»lypi  in  the  ear,  25. 

Speech -tra^'t  kKiuted,  572. 

lesion  a    and    svphilia,             ^^^^| 

iSnoeiing  to  he  repreased,  38. 

Spermiitorrhivii,  1061), 

^^B 

Bnufl^  t%M  a  oau««  of   catarrhal 

SpormatoE<»a  a«  a  eign  of  rape, 

neuro-tnitnelic,  1002.              ^^^^H 

diieoi^e,  -tS. 

439,  440,  442. 

Spitika,  l>r.  E.  C,  on  insanity.             ^^^H 

"Sooiotj"  I'*,  school,  347, 

deteution  of,  442. 

^^H 

^_g<»rteoing    of    bmin,   aeata    of. 

durability  of,  44^. 

Sports  of  infancy,  281,                            ^^^H 

m 

Spiegelfrchrift,  463. 

Sprays  for  nare«  in  cbronir  dit-             ^^^H 

^f        of  spinal  cord^  red,  676. 

Spina  bifida,  732. 

ease  of  thi)  middle  ear,  35«                 ^^^H 

SoU-moiiture  imd  pbthisig,  HH. 

ablation  of  sao  in,  745. 

Spring  eatarrh,  92.                                 ^^^H 

hygienic  effect «  of,  :{75. 

oamplicatioos  of,  743. 
ey^Ua  olostire  of,  748. 

Spurious  croup,  881,                                ^^^^H 

Soil-pipe,  ventibtion  of,  3»7. 

Sf{nint,  136.                                               ^^^H 

6oil-poi»oQing,  Mt,  307. 

defefta           aasooiated 

SUirs  of  boapitala,  417.                          ^^H 

Soil* water,  dispoftal  of,  396, 

with,  733. 

of  sobooi -houses^  376.                     ^^^H 

^^^92 
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^^H 

^^^^^^^WRnirterlcg^  463. 

Stooli,  difiinfflction  of,  338. 

SymblepharoD,  64.                      ^^ 

^^^^T    8iM]dArd«    of    Hntbrupomotry^ 

&too|iing  position  in  Bohool  in^ 

following  ophthalmia  neo- 

^^H        ancient,  242,  244. 

juriouEi,  3.7S>. 

natorum,  8L 

^           8Uxicling,  mccbanics  of,  261. 

Story '^  improircd  canon  of  lym- 

Symptomatic  disorders  of  the 

^m                  on  oD«  \egj  365, 

mtftry,  246. 

interior  of  the  eye,  177. 

^B                   poiitioo     in     gymn««tio«. 

Stoves  for  tchaol-booirea,  384. 

Symptonis,   objective,   of   chil- 

■                      304, 

StTabismuiF,  13H. 

dren's  diseases,  447. 

^^^^     Staph jlomSf  azitcrior,  fol towing 

advanccmeotof  tendon  for, 

subjectivCfOf  eh  tldren'f  dis- 

^^^K                ophtbaiudLa  Qoonatorum. 

156. 

eases,  447,  448. 

^^1 

atropine  in,  138, 

Syphilis   a  cause  of  keratitiiL 

^^^H            oongenital,  119, 

cAUfua  of,  136,  137. 

112.                                     ^ 

^^^H           oorneal,  107, 

characters  of,  136. 

a  cause  of  tbromboeis,  JiSld^^^B 

^^^^T           operation»  for,  153. 

examioAiioo  of,  137. 

^^H 

^m                  posterior,  142. 

from  cerebral  hemonrhago, 

aa  a  foe  tor  in  sclerosis,  502. 

^m                    treutuient  of,  HI. 

538, 

607,  511. 

^B             BUrobes,  force- value  of,  201, 

glasMfl  for,  138. 

chorea  wiUi,  &9.'i. 

^m           Starr,  Dr.  M.  A.^  ou  iotruorft- 

in  oerebral  pakies,  94L 

hereditary,  aa  a  factor  in 

^H                 tii»l  tuoaors,  551, 

in  multiple  oerebro-spinal 

disease  of  Ihe  inter- 

^M           State  IndutftriAl  scboobf  origtD 

soleroiie,  499. 

nal  e*r,  42. 

H                       <  42S. 

latent,  139. 

dementia  from,  597. 

^^^H             public    school    for   pAuper 

operations  for,  139. 

idiocy  from,  ^97. 

^^^^H                chiliireD,  Masiuichtisstti, 

pulley 'Opomtion  for,  156. 

in  Friedreich's  ataxia, 

^^H 

apecrtaoles  for,  1 38, 

T18. 

^^^^1           fuperriftoQ     of     ehildreo 

tenotomy  for,  139,  156. 

insanity  from,  597.     ^^^H 

^^^^B               plaoed   out  from  public 

treatment  of,  1,H$.                   | 

nerroua      system     ifljI^^H 

^^^H                iniititution»,  432. 

Tarietiefl  of,  136. 

590.                              ^^M 

^^^H    Static     ataxitt     ia     tubercnbr 

vision  in,  137. 

aCatiMicB  of,  590,                 ■ 

^^^        ntenlngitiji,  bUK 

Strain  of  the  eyea,  139. 

syinptoius  of,  .')90.                ■ 

^V          Statitftictf,       iuitbropom«trioal| 

Stretch  walk,  323. 

of  eyelids,  57.                             ■ 

^^                 249. 

'  Stroking  in  uiastt>age,  326. 

of  lachrymal  gland,  7L               ■ 

^^^^^           of    bliadnesB  due  to  oph- 

Structural     abnormalities     of 

ophthalmoseopio      features          ■ 

^^^^H                tbalmia  neonaturtim,  82. 

brain  and  jipinal  cord,  728. 

of,  226.                                           ■ 

^^^^H           of    betiduuhe    m    ticbouljt. 

Strumouii    keratitis,    1U3.     Set 

Syphilitic  bmin-tumors,   treat-          ■ 

^^H 

Kerntitis,  Phlyctenular. 

ment  of,  ."^85,  588.                     B 

^^^H            of  henlth  at  various  saboob, 

StrlimpcH's   disease.    544,  54&, 

epilepsy,    592.      Set    Kpi-          J 

^^^H 

See  Polio- Kntrfcpbatitis. 

lepay.                                 ^H 

^^^^B           of      herediisry      eyphilU, 

6trychtiine-|H>isoriing,  how  dia- 
tingoishable    from     tetanus, 

hemiplej^ia,  694.                   ^^^B 

^^^H 

meningitis,  591,                  ^^^H 

^^^B            of  scarlet  fcvor,  iM,  4UT. 

927, 

discriminated        froia^^^H 

^^^^F            of    ■pinnl   ourvnture   from 

Studies  of  animal  motion,  264. 

tubercular     diieas^^^^| 

^^^^                  muAOular  iveakoeur,  {t66. 

suited      for      reformatory 

520.                                    ■ 

^M            Statuarr,  Greek,  proportioiis  of. 

schools,  43.^. 

opblbalmoseopic  feat-          1 

^^H          24Sp  244. 

Stuttering,  463. 

ures  of,  194.             ^^^M 

^^^B     Stature  as  influenced  bj  race, 

Stye,  63. 

percentage    of    C!asa|^^^| 

^^H 

Styria,  arsenic -eating  in,  601. 
Subjective     gym  nasties.     3^2, 

with  nerrous  sytap-^^^H 

^^H                    by  mx,  2&2. 

tome,  59  L                        ■ 

^^^^B            camiets  Affeotiog,  251. 

303. 

myelitis,  665,                              ■ 

^^H            of  boysp  24^. 

symptoms  of  children's  dis- 

origin of  oerebral   palii«fc^^H 

^^^B           relation  of,  to  weigH  383, 

eases,  447,  448, 

53L           m^H 

^^V                281, 285. 

Sugar,  forae-ralite  of,  2S)L 

paraplegia,  595.                  ^^^H 

^            Statutee  regarding  copocity  for 

Sugg:efttire  questions  in  ntedieo* 

Syringing  the  ear,  8.                  ^^^| 

^B                cominittiug  crime,  423. 

le^al  examination?,  438. 

Syringo- myelocele^  743.             ^^H 

^^^H      Steam  heat,  direct,  38D, 

Sulphur  chloride,  eye- troubles 

^^^H 

^^^^1               for  ho^pitnISp  414. 

due  to,  234. 

^^^H 

^^^H              germ-deatrxietioo  by,  330, 

dioxide,    disinfection     by, 

^^1 

^P                     with  TODtilRtion,  3Sf),  aSfl, 

340. 

^L            Steam -heating   combined   witli 

Soperior  oblique  muscle,  paral- 

Tabes  dorsalis    tn     obildbood^^H 

^^^H          Tentitatiun  for  ai>chot>I-boupe, 

ysis  of,  I3x 

20L                                      ^ 

^^B 

Suppurittive    meningitia,    499. 
.V«  Meningitis,  Suppurative. 

herediuHa,     it*     relation- 

^^^H    Steam-pi  J  i«s   in   achool-houics, 

ship  to  nmttiple  eerebrt>' 

V                8T6. 

Surface'thermometer,  465, 

spinal  scleroaid,  508. 

^L           Sternberg's    di«infecting    i>oln- 

Surgical  interference  in  tuber^ 

of  corpus  ctillosum,  739, 

^^H                  ^A2. 

Gular  meningitis,  524, 

Table   lor  use   with   Wutpcrt's 
air-teater,  riy.^t. 

^^^H     Steward'*  aorfaoe-thonDometer^ 

Suseeptibility  to  disease,  336. 

^^M 

Swoy  of  the  body  In  walking, 

of  age  in  cases  of  polio- 

^V           Stewart,  Dr.  Jaraes,  on  primary 

266. 

myelitis  anterior,  685. 

^L                muacular  atrophtea,  812. 

of  the  foot  in  walking,  267. 

of     average      heights    ia 

^^^H     StiJT   iDOiremonLj}  due  to  myo- 

of  the   bead  and   hipM  in 

either  sex,  252,               ..^^H 

^^H        tooia,  049. 

^^^m     StigtoaU  degeaerationa  in  oere- 

walking,  266. 
of  tbe  leg  in  walking,  267. 

of  average  proportions  ^^iH^^^I 
growth     till      matnrily/^^H 

H               bral  paUiei.  ML 

Swedish  movements  with  mas-' 

^M            Stigniatiimus,  463. 

sage,  32S,  329. 

of  brain-tomors,  551.          ^^J 

^H            StiuiuhitioD  in  tuberaular  men- 

Swimming,  pby»ios  of,  27  L 

of  oases  of  infantile  Iea4i^^^| 

^m                i otitis,  523. 

varieties  of,  271,  272. 

poisoning,  636.                ^^^H 

^B            Stings,  coQviilaioDB  from,  878. 

Sylvius,  fissure  of,  its  location, 

of  oases  of  lead-poisonin^^^H 
in  cbildren  and  adnlet^^^B 

^B            Stomach  after  arsenical  poisoo- 

773. 

■               ing,  602,  004. 

itiinors  in,  57 L 

oents,  637.                       ^^M 

VHP 
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Table  of   cftuies    afffigned    fur 

Temperature  of  a  SdhooUroom^ 

Tetonns,  beat  in,  259,  920.                ^^^t 

of     deform  iiiM     following 

39ft. 

beat  in  treatment  of,  578.          ^^^^| 

Temp  era  turO'diaturbanoeS;  iig- 

borfoe     subject     to,     924,         ^^^H 

poliomvelitif      interior. 

nifioance  of,  465. 

^^H 

7a3. 

Tempo rature  -  ftens«,  hysterical 

hydrophobic^  918,                        ^^H 

of      difforencc^      b«tween 

suf^fi^nsion  of.  982. 

idiopathic,  925,   926,  929,          ^^H 

1                        tml  »firftl>*is.  708. 

of  heignU  Aud  weigh ta  of 

Temporal  bone,  inrantite,  2,  3, 

932.                                                     ■ 

Temporary  paralyAii,  fl97. 

incubation  of,  915.                         ^^^H 

Temporo- sphenoidal    lobe,  lu- 

infantile,  914.                                  ^^^^t 

ectionUgirla,  2m, 

mors  in,  571. 

iufei'tion  of,  925,  929.                   ^^^H 

of  toftioaliiiQ   proportions^ 

Tendon   reflex  en,  cause  of  ex- 

by tho  intestinal  troot.          ^^^H 

255. 

aggeration  of,  fltf5,  notf. 

^M 

^^—            of    peraljflis    from    polio- 

Tenotomy  lor  Btrabbmus,  156, 

inoculation  with,  923.                   ^^^B 

^^m                 myelitU  anterior,  fid6. 

Tephromyelitig,  683,  Set  Polio- 

intolleia  in,  929.                           ^^^H 

^^H            of  peripheral  norvoua  dis« 

myolttig  Anterior. 

lesions  in,  927.                             ^^^^B 

^m               ewNM,  789. 

Teratology,  cephalic,  72S, 

looked-jaw  in,  917.                     ^^^H 

^H            of  poiaoning  hf  lead  ebro* 

Teratoma  of  brain,  554. 

lower  animata  with,  928.            ^^^H 

^m                TOKte.  «54. 

Testimony,  medical,  4  N, 

nift«tie»tion  In,  917.                     ^^^M 

^^^            of  reenltB  of  exereive,  290. 

before   a   grand   jury, 

medication  in,  933.                              ^H 

^K            ebowing  effect  of  eeMoni 

444. 

mioro^rganiami     causing,          ^_^^^ 

^^m                       of     the     year     iu 

of  children,   niedieo-lega)^ 

922,  939,                                    ^^H 

^H                        ciiuffing      poliomjG* 

435. 

mind  in,  929.                              ^^^H 

^H                       litis  Anterior,  5S6. 

Test- ty pee  for  BchooU,  HAS. 

morbid  anatomy  of,  926,            ^^^^M 

^^H                    relation  of    weight  to 

Testa  of  sensory  disturbaacofl, 

morphine  in,  934.                       ^^^^M 

^H                        height  in  boy?,  233. 

449,  450. 

mortality  in,  V28,                        ^^^M 

^^H                     whi'U  return  to  eK.4if>ol 

of  urine  for  lead,  540. 

neonatoruiu,  921.                          ^^^^| 

^^H                           i«      jiermiF«iblG      to 
^^m                       childreQ     nfler     re- 

Tetanilltt,  7»9.     See  Tetany. 

«au!§e«  of,  921,  922.               ^^^H 

Tetania,  922, 

death  from,  922.                   ^^^H 

^^B                         cover  J   from   oonta- 

Telanaif,  913. 

diagno!ii.<4  of,  462,  927.          ^^^| 

^^T                        gioQs    di»eaAe,   404, 

adrainistration  of  food  and 

fiUh  a  factor  in,  921.             ^^H 

I                                 4l>5. 

medieines  in,  932. 

geographical  range  of,                ^H 

Tables  for  anthropometry,  260. 

age  in,  914. 

■ 

^^m      Tabular  %'tew  of  required  Kpaeei 

in  prognosii  of,  928. 

history  of,  921.                             ^B 

^H                 per  head  for  schoot-ohU- 

ane&4thL't'tc«  in,  S^3^. 

identiaat     with     ordi-                 ^H 

^m            dren,  ;tsu. 

anatomto»l  featurea  of,  926. 

nary    tetanus,    921,          ^^^H 

^H              Tiew^  of  resalta  in  cerebral 

appi'tite  in,  920. 

^^H 

^H                   pal9y,  .>41. 

artiticini  feediDg  in,  931. 

occipital  bono  in^  921.         ^^^^H 

^^       Taohe  mf'niiiijitiquij,  468. 

re.Hpi ration  in,  935, 

of,  921.                        ^^^H 

Taobyoariiia  fttniuiosa,  962.  See 

bacilli     AS     causing,     922, 

prognosis  in,  922.                ^^^^| 

Bx ophthalmia  iioitre. 

9:\o, 

nerve-oentres  in,  925.                 ^^^^| 

ToohyMope,  264. 

breathing  in,  019. 

of  Roee,  ecphalic,  918,                        ^H 

1             Tiict   required  in  exaniiiiati<>n 

bromides  in,  933. 

of    the    newly-born,     921.                 ^^ 

of  flbildrco,  i'M\  4S7. 

Calabar  bean  in,  931. 

6>«    Tetanus     Neonoto-                 ^B 

Tactile  tienae  tnu^t,  572. 

can  nab i£  iodiua  in,  935. 

^H 

Talipet,  hyxteridal,  989. 

cauaen  of,  yl4,  922, 

onset  of,  916.                                  ^^^H 

**  Tapir  uiouth,"  819. 

children  m  nubjeets  of,  913, 

opiates  in,  934.                              ^^^^H 

Tapototucnt  in  inassagef  327. 

ehloral  in,  9.H3. 

opiatbotoQuit  in,  917.                  ^^^^| 

Tapping     for     hydrocephalus. 

cblonifortii  in,  931, 

origin  of,  923,  92^.                      ^^^M 

7M2. 

climate  in,  91  r». 

orthotonus  in,  918.                      ^^^^B 

Tarlatan,      green,       poifoning 

oont»pion  of,  W25,  929, 

^^^^B 

from,  OlHl, 

eurare  in,  935. 

paroxysms  in,  919.                      ^^^^B 

Tarsal  tumor,  54, 

eyanoaii!  in,  935. 

pathology  of,  922,  926.                ^^H 

Tartar      emetic     ointment     in 

death  In^ut,  il20. 

perspiration  in,  920.                    ^^^^B 

tubofouhir  mofjingiti?,  522, 

death-rate  in,  i)2S. 

pleurutliutonus  in,  918.               ^^^^B 

,              Tattooing  the  cornea   for   leu- 

detinitba  of,  9\li, 

prevention  of,  929.                      ^^^^| 

eoma^  loi. 

deglutition  in,  918,  919, 

prodromes  of,  917.                       ^^^^| 

Tear-dnct,  distention  of,  70. 

diagni^fliN  of,  927. 

prognosis  in,  928.                        ^^^H 

Tenr-icland,   afectioni    of,    09* 

dbinfeetion    iu,    929,   930, 

prophylaxi(«  in,  929.                    ^^^^| 

See  Laobrymul  Gland. 

m. 

T>tomatnes  frf^tn,  922,  939.           ^^^^| 

Toarwjitone,  72. 

distingniihcd  from  hy*teri- 

pulse        920.                                 ^^^^1 

'             Tears,  orerfiow  of,  71. 

eal  rigidity,  928. 

race  in,                                         ^^H 

T«eth,  defoetivo,   how   0Bu»ed, 

from     stryuhnine-poi- 

recovery  from,  920.                      ^^^^H 

889. 

aoning,"927. 

nuipiratioD  in,  919.                       ^^^H 

from  tetany,  928, 

rhoumatie  (so-called),  925,               _^B 

«iefl.  ML 

onipruftliotontlJi  in,  918. 

926,  929,  932.                             ^^H 

in  keratitis,  110. 

epidotnicj  of,  tf24. 

Hfus  sardonicus  in,  917.             ^^^H 

Teething  as  a  oaujio  of  conrul* 

CM] nine  influen<;e  in,  924. 
etmlogy  of,  914,  922. 

leason  of  the  your  in,  915.         ^^^^t 

fion«,  796,  Bm,  894. 

sedstives  in,  933,  934.                ^^^B 

of  purulent  otlti«  me* 
dia,  2a. 

exaeerbationn  in,  919. 

soxin,  9i4,                                   ^^^B 

exciting  (;iiui!es  of,  910. 

skin  in,  920.                                 ^^^H 

facial  paralyNie  with,  918. 

sourees  of  poison   of,  922,                ^H 

80 1. 

faoles  in,  917, 

92(1,  930.                                            H 

•ffoet  of,  on   the   external 

features    of,    in    myotonia 

statistics  of,  913.                                  ■ 

ftaditory  cana!,  14. 

congenita,  949. 

strychnine-poisoning    dif-                ^H 

in  ooni'ulitioni',  S94. 

food  in,  931. 

criminated  from,  927.              ^^^^B 

Temperature  during    mwisage« 

germs  of,  922,  950. 

sweating  in,  920,                           ^^^H 

»3K 

heart  in,  920. 

symptomatology  of,  910*             ^^^^| 
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Tetanus,  temperatare  as  a  cause 
of,  915. 
temperature  in,  920. 
thermometry  in,  920. 
tonic  spasm  in,  918. 
trauma  as  a  cause  of,  915. 
treatment  of,  931. 
trismus  in,  917. 
urethan  in,  933. 
urine  in,  920. 
virus  of,  922,  924. 
wounds  causing,  916,  931. 
Tetany,  799. 

causes  of,  799. 
diagnosis  of,  800. 
history  of,  799. 
how   distinguishable  from 

tetanus,  928. 
its  relations  to  laryngismus 

stridulus,  882. 
names  of,  799. 
prognosis  in,  800. 
symptoms  of,  799,  800. 
synonymes  of,  799. 
treatment  of,  800. 
Thenar  type  of  progressive  mus- 
cular atrophy,  822. 
Theoretical   velocity   of  air  in 

ventilation-flues,  381. 
Thermic  fever,  ophthalmoscopic 

features  of,  194. 
Thermometer,  cerebral,  494. 

in  diagnosis,  465. 
Thickening  of  walls  of  retinal 

blood-vessels,  166. 
Thigh-muscles,     functions    of, 

262,  265. 
Thomsen's   disease,   945.     See 

Myotonia. 
Throatin  diphtheritic  paralysis, 
809. 
massage  of,  328. 
Thrombosis  as  a  cause  of  infan- 
tile palsies,  483. 
causes  of,  531,  532. 
defined,  525. 

due  to  altered  blood,  532. 
frequency  of,  531. 
meningeal,  signs  of,  544. 
retinal,  179. 
symptoms  of,  535. 
syphilitic,  531,  532. 
Thromous   discriminated   from 

embolus,  534. 
Tic,  convulsive,  801,  996. 
Tickling,  convulsions  from,  878. 
Tinnitus    aurium    from    otitis, 
13. 
from  quinine,  44. 
Tobacco    as   a    cause    of    eye- 
lesions,  231. 
forbidden  to  gymnasts,  294. 
Tonicity  of  muscles,  256. 
Tonsil,  pharyngeal,  17. 
Tonsillitis  followed  by  retinal 

changes,  207. 
Tonsils   in   chronic  disease  of 

the  middle  ear,  35. 
Torticollis,  802. 
Toxeemic  convulsions,  877. 

significance  of,  889. 
Toxic   aff'ections    from   arsenic 

and  lead,  599. 
Toxics,  eye-lesions  due  to,  230. 
Trachoma,    88.     See    Ophthal- 
mia, Granular. 
foUicuIare,  87. 


Tracings   of  associated   move- 
ments of  hemorrhagic  hemi- 
plegia, 539. 
Tracts  of  brain,  functional,  572, 

573. 
Trades  taught  in  reformatories, 

433. 
Training  of  the  color-blind,  239. 
physical,  290. 

of  girls,  296. 
process  of,  295. 
use  of  alcohol  in,  294. 
Transient  amblyopia,  223. 
I  Traps    for  sewer-   and   drain- 
pipes, 398. 
I  Traumatic       ectropion,       how 
treated,  153. 
metamorphopsia,  170. 
neuritis,  optic,  169,  172. 
Traumatism    of   the  eye    con- 
cealed, 166. 
Tremor,  803. 

estimation  and  significance 

of,  461. 
from  lead -poisoning,  629. 
I  general,  803. 

in   multiple  sclerosis,  496, 
I  498,  499,  507,  608,  612. 

Trephine,  forms  of,  753. 
Horsley's,  776. 
sise  of,  756. 
Trephine- brush,  752. 
Trephine-disk,    aseptic     treat- 
ment of,  756. 
removal  of,  755,  756. 
Trephine-wound,    dressing    of, 

757. 
Trephining,    avoidance  of   si- 
nuses in,  758. 
closure  of  the  hiatus  after, 

759. 
dangerous  regions  in,  758. 
dangers  of,  760. 
election  of  site  for,  758. 
for  epilepsy,  759. 
for  intracranial  abscess  or 
hemorrhage,     place    of, 
771. 
for    permanent   drainage, 

782. 
hemorrhage  in,  756. 
middle    meningeal    artery 

in,  758. 
of  fractured  cranium,  752. 
place  for,  758. 
preparatory  operations  for, 

753. 
process  of,  754. 
secondary  hemorrhage 

after,  772. 
sinuses  in,  756,  758. 
spinal,  785. 
Trichiasis,  62. 
Trilobular  brain,  729. 
Trophic    disturbances,    signifi- 
cance of,  465. 
Trousseau's  mark  in  meningi- 
tis, 515,  520. 
Trunk    at    various     nges,    its 
measurements,  252. 
muscular  support  of  the, 
261,  262. 
Tube-drainage  in  brain-abscess, 
770. 
in  brain-surgery,  761. 
Tubercle,       intraocular,      227, 
229. 


Tubercle  of  brain,  seats  of,  551. 
See  Brain,  Tubercle  of. 
of  conjunctiva,  99. 
of  petrous  bone,  4. 
Tubercular    brain-tumor,    case 
of.  571. 
treatment  of,  586. 
disease  in  school-children, 

362. 
meningiUs,  514.    See  Men- 
ingitis, Tubercular, 
myelitis,  666. 
spinal  meningitis,  660. 

diagnosis  of,  660. 
non-carioas,  660. 
primary,  660. 
secondary,  661. 
Tuberculosis,  miliary,  ophthal- 
mosoopio      features    of, 
227. 
orbital,  121. 
Tumor,    extra-dural,     of     the 
spinal  oanal,  785. 
tarsal,  54. 
Tumors  of  choroid,  172,  173. 
of  conjunctiva,  102. 
of  oomea,  118. 
of  eyelids,  58. 
of  lachrymal  gland,  71. 
of  optic  nerve,  174. 
of  orbit,  123. 
TumbttU,  Dr.  C.  S.,  and  Dr.  G. 
M.  Gould,  on  diseases  of  the 
eye,  120. 
Turners'  exercises,  301,  372. 
Tympanic  cavity  of  the  ear,  3. 

syringe,  29. 
Tympanum,  chronic  pnruleney 
of  attic  of,  27. 
forms  of,  27. 
operation  for,  28. 
ossicles  in,  28. 
treatment  of,  28. 
Type  for  school-books,  366. 
Typhoid     fever     discriminated 
from  tubercular 

meningitis,  521. 
disease    of    labyrinth 

in,  43. 
followed     by     menin- 
gitis, 661. 
mental      sequels?    of, 

1045. 
origin  of,  394. 
Typhus,     ophthalmoscopy    of, 
218. 
return  of  pupils  to  school 
after,  404,  405. 


U. 

Ulcer,  corneal,  1 05.    See  Corneal 
Ulcer, 
in  ophthalmia  neona- 
torum, 80. 
of  the  eyelids,  post-vario- 

lous,  55. 
phlyctenular,  104. 
Ulceration  of  the  cornea,  infan- 
tile, 99. 
Underclothing      of      children, 

38. 
Underhanging  exercise  in  gym- 
nastics, 306,  307,  309. 
Upper     extremities,     measiira- 
ments  of,  253. 
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^H          Urspoiit*  fionvulsiomi.  7^7,  ^77, 

Veotilatfon  of    hoapftaif,  411, 

Wasting   di^ieases,  ma?sage  in,            ^B 

^^H                 poifonin};       di«tiiig:ithh<K] 

ni%  414. 

^1 

^^B                              from          tub«rcular 

of  school -rooms,  352. 

Water  on  the  braio,  466.                        ^H 

^^m                             mcnlngrtiM.  52K 

of  school?,  377,  »S81. 

Water-cl'>flots,   disinfection    of,            ^H 

^^m                         eye-fyraptoiu^  of,  210. 

iif  suil-pipe?,  397. 

^M 

^V         Urol h an  in  tf)taDu«,  9;^3. 

stcarn  f]in»  in,  ;iS8. 

for  hospitals,  415.                    ^^^H 

^^B           rrinali^  coQitruolion  and  cure 

slmin  hen  ting       com  bin  wl 

in  scbuuU,  398.                         ^^^^| 

^H              of,  VJ^. 

with,  :iS5,  389. 

Water-poisuning,  394.                     ^^^H 

^H            TriiiOt  ar»ento  iitt  ^V.i. 

ttovei  for,  .i84. 

Water- pollution  as  a  cause  of            ^H 

^H                   itiooDtiDonoo  of,  992. 

wasted  beat  in,  387. 

typhoid,  :i94,                                       ^H 

^H          TJrulftr  reflex,  aboUtioii  ufj  910. 

windows  in,  385. 

Wax  in  the  ear,  6,  7,  11.     Se^            ^B 

Ven tricks  of  brain^  permanent 

Cerumen.                                                ^H 

dniiniigc  of,  782. 

Weak  back,  990.                                      H 

^H 

Ventricular         bydroeepbalus, 

Weak  muscles  a  cause  of  spinal             ^H 

drainage  for,  78^},  784. 

deformity,  356.                                       ^H 

^H          VAColoation,  efTootiT^  eompul. 

Vernix  oatteosa  In  the  ear,  7. 

Weakly  children,  education  of,            ^H 

^M                      Mory,  405. 

Vertebral    eulumn,    trt^pbintng 

H 

^H                 in  IllinoU,  remlU  of,  405. 

the,  785. 

Weight  of  bovs,  its  relntion  to     ^^M 

^H                 in  MiLRSAcbuttetU,  406. 

Vertigo,  cpilefjtic,  fii>i»,  9U0. 
from  brain-tumur,  56(J,  677, 

height,  283,  284,  285.                   ^^H 

^H                  rflgulationa  for,  406. 

Wot  cellars  disaUowed,  375.            ^^^1 

^^^^■?ftginn.  after  rape,  439^  440. 
^^^^■^agtnal   catarrh,   varietiea  of, 

58tf. 

clothing,  avoidance  of,  38,        ^^^H 

in  multiple  verebro-«plnal 

feet,  evila  of,  'AH.                               ^H 

^^^r    444. 

foloroeiF,  i>m. 

Wharton  Jones's  operation  for             ^B 

^V         Valvulartieart  difeo^easafiftUM 

laryngeal,  UOO. 

ectropion,  152.                                     ^H 

^H                              of  embolUm  ofreti- 

treatment  of,  909. 

Wfaooping-oongb,     oonrulsioni            ^H 

^^^^^^                    nal  arterief,  177. 

Vesicular    kenitiiis,    103.     See 

in.  877,  889.                                   H 

^^^^^^1                from      looil-iiotfionicif, 

Kerntitis,  FhlyL^cenular. 

eye-crjuiplicaiions  in,  321.               _^H 

^^V 

Vice,  tn^mne  devebpmonts   of. 

return  of  pupils  to  school     ^^^^^M 

1052. 

after,  4(14,                                ^^^B 

^^^ 

ViciouenesB,  inherent,  996. 

Will,  frepdaiii  of,  427.                      ^^^1 

^^r       Van  Bibber,  Dr.  J.»  on  diseasca 

Virginity,  «igDS  of,  4 JO. 

nature  tff,  426.                            ^^^H 

^H               of     Lbe    peripheral     nervouf 

ViniACf,  attenuatod,  a:i4. 

training  of,  1IH)6.                               ^H 

^H               eysteiu,  7HS. 

Vision,  disturbances  of,  451. 

Windows      of      scbooUbouBOM,             ^H 

^H          Vnrrentrapp'fl  desk  and    seat. 

in   dipbtberitifl    paralysis, 

366.                                                         H 

H          mKTi^i: 

809. 

Window-ventilation  In  schools,            ^H 

^H           Varictslla,          ophtbalmoAoople 

Visual     areas    of    brain,    565, 

^M 

^^^               feutur&«  of,  221. 

572. 

Winking,    excessive,    in    cdiil-             ^^ 

^^^^_^ Variety  of  posit ioos  essential  in 

defects,     signiGcanoe     of, 

dren,  61.                                                ^H 

^^^^^b    «  school,  .1a9. 

Ui. 

Wire  serres- fines,  775.                             ^H 

^^^^^^AMtilar    disease    lending;     to 

impairment  in  bydrooeph- 

Witnesses,    javenilo,    muDago-             ^H 

^^^^^              opbrbHimoioopicobaDgei 

itlns,  475. 

ment  of,  435.                                   ^H 

^H                      in  the  eye,  177. 

trad,  located,  572. 

medical     or     professional,             ^H 

^^V                  diaeniicfl  of  orbit,  I23« 

Vitality,  depressed,  as  a  factor 

444.                                                 ■ 

^H                    kemlitis,  HI. 

in  disease- product  J  on,  343. 

Woiikes's  account  of  the?  nervous             ^H 

^1           Vaulting,  :nM,  r(2(K 

Vitre<ms,  ditieaises  of  the,   126. 

and  arterial  relatioua  between      ^^^H 

P                 Vaults,  oon«triiotton  of,  396. 

VitriliDil  pipe-drain,  :{97. 

the  ear  and  the  teeth,  123.           ^^^^H 

1                          disinfection  of.  342. 

Vitruvian   standard  of  human 

Wol port's  method  of  air-analy-      ^^^H 

^^H           Velum   palati  in  chronic    non- 

symmetry,  243. 

si8,  392,                                           ^^H 

^H             tuppuraiive      otitis      media. 

Voice  in  diphtheritic  paralysis. 

Woman's  influence  in  reform*-           ^H 

^m 

8Uy. 

tories,  434,                                      ^^H 

^H         VenouA  pQjsatioor  in  the  retina. 

Voluntary  muik.dc«,  256. 

Worcester's  tetU    for  lead    in     ^^H 

work  in  the  r« formation  of 

^^^H 

^H                  thmmboBttf  of    the   retina, 

juvenile  olTenderfl,  430. 

Word  deafness  in  hralu-tumor,      ^^^H 

^H 

Vom  iting  due  to  lead-poisoning. 

^M 

^V          Ventilating  stores   for   school- 

62.1. 

Work,    amount    of,    consistent             ^H 

P                     houses,  vJ84. 

Vulva  after  rmpe,  439,  440. 

with     the     best    health,             ^M 

i                 Ventilation  by  flue*»  381. 

258.                                                ■ 

^^m                  by    mean  a  of  beating  ap- 

eduuible  from  various  foods,             ^1 

^B                    parutui,    3S3,   384»   :iSS, 

W. 

259.                                              H 

^H 

TArieties  of,  accomplished             ^| 
within  the  body,  257.                   ■ 

^H                by     the     Gouge     systenii 

Walk,  varieties  of,  268,  S23. 

^1 

Walker,    Dr.    Jerome,    on    the 

Worms  as    causes    of   convtit-             ^^ 

^^1                by  the  Ruttnn  cystem  of 

m(«dico-legii1     testftuony     of 

sions,  7U6.                                      ^^ 

^H                     beating,  :iHU. 

(diildrcn,  1:^5. 

cautiing  chorea^,  845.                          ^H 

^H                 cellar-plan     of     appanitusi 

Walking  on  h orison tal  bar,  305, 

in  infantile  paralysis,  712.        ^^^^| 

^B                     for,  S8H. 

physics  of,  265. 

inducing        maslurbtitlon,     ^^^H 

^H                 coal  used  in,  3B7. 

aelf-acquired   by  some  in- 

^^H 

^H               eon  St  met  ion  of   appamtus 

fants,  281. 

mental  disturbonoes  due  to,      ^^^H 

^B                   for,  383. 

Wall-paper,     fH)iBoning     from, 

1044.                                             ^M 

^H               oost  of,  in  sehools,  S87. 

599,  605,  009. 

reftex  paralyiis  from,  898.               ^^ 

^H                lireplaees  in,  384. 

Walls  of  bo«piUls,  417. 

Wounds,  gunshot,  of  the  bnuui             ^M 

^m                heat  wasted  id,  387. 

Ward  in  bospit*!,  412, 

antiftipsifl      in,             ^H 

^H                in  ear-hygiene,  38, 

WAsh-stands  in  ftobools,  398. 

^1 

^H               oaechanieal,  388. 

Waste-pipM,  308. 

drainage  In,  764,             ^H 

^H               methods  of,  381. 

Waste-water,  di»poea1  of,  396. 

■ 

^H               of  Bridgeport  High  School, 

Wasting  dineases  distinguished 

probing     of,   765,             ^H 

^H                  382,  ua. 

from  paralysis,  457. 

^^^^^M 
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Woands,  gunshot,  of  the  bead, 
764. 
of  the  eye,  147. 
of  the  orbital  walls,  169, 

172. 
of  the  scalp,  748.  iS'eeScalp> 
Woands. 
Wrist-drop   in    lead-poisoning, 

631. 
Wry-neck,  802. 


Xanthopsia  from   hepatic  dis- 
ease, 207. 


Xanthopsia      from      santonin, 

232. 
Xerophthalmos,  101. 
Xerosis  conjunotivse,  99. 

of  cornea,  varieties  of,  100. 


Yard  walk,  in  exercise,  323. 
Yellow  atrophy  of  liver.     See 

Liver,  Acute  Yellow  Atrophy 

of. 
Yellow   fever,  ophthalmoscopic 

features  of,  224. 


Young,  Dr.  J.  K.,  and  Dr.  J. 
M.  Keating,  on  physical  de- 
velopment, 241. 

Youth,  development  in,  283. 
overtraining  of,  286. 


Z. 

Zoetrope,  264. 

Zones,  hysterogenic,   974,  975, 

986,  998. 
Zodsperms,  detection  of,  442. 

durability  of,  443. 
Zymotic  diseases,  333. 


^^^■^GENEKAL    IKDEX      ^^^^| 

^^^^^H                        VOLUMES 

(   ARE    INDICATED    BT   ROMAN   NUMERALS/                                 ^^H 

^^^* 

Acnto  brooishiti«»   bacteria   of,  ; 

Acute  croupoaeiniamination  of              ^H 

ii.  ««2. 

intestine,  pseudo  -  tnem-              ^B 
brano  in,  iii.  H7,  88.                       ^H 

^H        Abclanjen,    enlargement    of,    i. 

bretitliing  in.  ii.  603. 

^m                   B6,  ill.  196,  21)1,  210. 

capillarv,  ii.  604. 

ooryu,  ii.  380.                                  ^1 

^^1              eSAiiiinfttian  of,  i.  H4. 

diagnosis  nf.  ti.  6D3. 

80.                                                   ■ 

^H              in  rachitic,  i.  S5,  ii,  23 L 

lung -rounds  in,  ii.  604, 

^m               in  Ub«fl,  iii.  210. 

p<t*bologjr  of,  ii.  602. 

diarrboeal  diaeaae,  iii.  89.                  ■ 

^f               tamor»  of,  iii.  213,  732. 

provftition  of,  ii.  tiiib. 

eatero-eolitii^,  iti,  134.    &V«               ^B 

^^        AbooruLAlilieiit,    oerebro-spinaU 

progDo*iie  of,  ii.  &iiX 

Entcro-Culittj.                                ^H 

U.  728,  733.  741. 

re«pi ration  in,  ii.  6o;i. 

foMiotilar    pburyngitia,    ii.                ^H 

.                      of  brnin  and  oordi  iv.  728, 

■ymptonis  of,  ii.  602. 

^^M 

741. 

tetnpeniture      in,      ii. 

sore  tkroat,  ii.  410.                    ^^^H 

of  «xtremitie«,  iii.  920. 

003. 

diagnosis  of.  ii.  420.           ^^^H 

fjongonitnl^  iii.  921). 

tretitment  of,  i).  606. 

trcnitment  of,  Ii.  120.           ^^^H 

diij^tal,  iii.  U39.  94U 

broncho-pnetimunia,        Ii. 

Buppurativu  ivuovitia,   iii.               ^H 

frumi  tunteruiil  imprei* 

€17. 

1                                                          H 

■tuns,  i.  Un-216. 

anatomici^l  «bara<ater» 

ton0tlliti^  ii.  442.                              ^B 

of  fsmftle  genital^  iii,  741. 

of.  ii,  C22. 

tuberculrrtip,  i.  4tM,  ii.  179.         ^^M 

of  inC«9tine,  otiDgi^nital^  iii. 

at.vli5<]ia4]H  in,  ii.  624. 

j^elluw  nlnipby  of  tbe  liver,        ^^^H 

;n5. 

auscuUiLtion      in,     ii. 

iii.d07.     .SVr  Liver,  YeK       ^^H 

Abfloeaii  alveolar,  liL  m\,  VSL 

6:^3. 

low  Atropby  of.                      ^^^^H 

annl.  iii.  .'M(!i« 

bftctoriiirn  of,  ii.  621. 

Adenitis  ii,  007.                               ^^^^^ 

1                       «rtioulAr,  iii.  1 1 5>2. 

caufie«of,  ii.  618. 

.'\donoid  growtbB,  ii,  484.                 ^^^^| 

c«rcb«llar,  iv.  101,  770. 

complic&tiona    of,    ti. 

Additon'a  diaea^e,  iii.  820.                       ^B 

etrebr»U  iv.  40;t. 

62S, 

anatomical  featurefl  of,               ^^B 

in  bon«.  iii.  903,  IU5. 

ooriitolidMioo  of  lung 

til.  824.                                    ■ 

in    hip.joint    dbetue,    lit. 

in,  ii.  627. 

oomplicationa    of,   iii.               ^B 
826.                                   __^M 

eougb  in,  ii.  63S,  6iO« 

moitoid,  ir.  29. 

diagnosis  of,  ii.  632. 

ooarM  of,  iii.  826.               ^^H 

of  joinU,  iii.  115.1,  IU5. 

diot  in,  ti.  639. 

diognotiit  of,  iii.  826,          ^^H 

of  [\yvT,  iii.  466. 

pathology  itU  tit,  825t         ^^^H 

of  ]innoroiM,  iit.  380,  400. 

9tiol0g7Of,  ii.  618. 

prugno4iiit  of,  iii.  826.                 ^H 

op«ning  of,  iii.  11 55. 

inioroooootu  of,  ii.  62 1. 

Hynipttiniii  of,  iii.  821.                 ^H 

palmfer,  iii.  846. 

nervoan  syiitom  in,  il. 

Cri^aituent  of,  iii.  827.                ^1 

pvriciirijiiiif  ti.  B6I). 

632, 

keloid,   ii.  04.     .SV.^   Mor-             ^B 

j>erinc|ibritic%  iii.  301, 

origin  of,  ii.  622, 

pbu!a.                                        ^^^^H 

perltonmt,  Ut.  274. 

pathologj  of,  il.  622. 

Adentti«.  ii.  007.                               ^^^H 

peritjphlititT,  iit.  2d2,  297. 

prevention  of,  ii.  637. 

uaiiifas  of,  ii.  91 1,  012,               ^^H 

plantur,  iii.  Mb. 

progni>«i#  in,  ti.  6:56. 

diagnosis  wf,  ii,  015.                         ^H 

r«ct4&l.  tit.  ^45, 

reapiratiom  in,  ii.  630, 

in    tab«ii   uii^aenteriea,   iii.              ^^| 

r«tro<bu1bar,  iv.  222. 

631. 

^^^B 

retro-phnrjtigciil,  iL  4S0* 

§\gm  of,  ii.  63 1. 

suppuration  In,  ii.  917.             ^^^^| 

right  ili»c,  iii.  282. 

stiraulatton  in,  ii.  6'jO. 

Hymptt>ma  of,  ii.  913.                ^^^H 

fplonio,  ii.  89f). 

tyittptomi  of,  ii.  629, 

treatment  of,  ii.  915,                        ^H 

Absence  of  bladder,  iit.  671. 

temperature  in,  ii-  629, 

Adenoid  growths   in  tbe  vault              ^B 

of  cardiac  eiQptn,  ii,  7«'>0. 

631,  64L 

of  the  pharynx,  ii.              ^B 

of  li>mon,  iv,  441,  740. 

treatment  of,  ii.  638. 

484.                                          H 

of  rectum,  iii.  .326,  338. 

catarrbril  tnrtnmmation  of 

eauJiee  of,  ii.  485.                       H 

of  vagina,  iii.  740. 

intestine,  iii.  81. 

com  plication*    of,    ii.              ^B 

Abaorption  by  tbi^  «ktn,  i.  063* 

constipation,  iii,  101. 

488.                                         H 

AoocMorj  marnmic,  iii,  754. 

oontumption,  t.  404. 

efTecU  of,  ti.  486,  487*                ^1 

organs,  iii.  367. 

oroupouif    inflaniination  of 

histology  of,  ii.  484.                  ^H 

AohroniAtopiiia,  iv.  238,  987, 

intcatinf,  iii.  87. 

in  oiitia  raedia,  iv.  33,        ^^H 

A(?ne,  ti.  &. 

aotupny  After,  iii,  87. 

^^H 

Aoun lie- poisoning,  iii.  861. 

oobm  in,  iii.  88, 

prognosia  in,  ii.  491.          ^^^M 

^H        Aovte  bronehkiii.  iii.  6112. 

tiiii-roi^eopical   appear- 

removal  of,  ii.  401.            ^^^H 

^^H                     aiLftcultntion  iOi  ii.  004. 

a&c(*8  after,  ill.  H8. 

reapiration        ii.  46          ^^^^B 

L^^ 

# 

^^H 
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Adenoid  growths  in  the  Fault  of 
the  pharynx,  symp- 
toms of,  ii.  487. 
treatment  of,  ii.  491. 
Yoioe  in,  ii.  489. 
Adenomata,  nasal,  ii.  369. 

uterine,  iii.  717. 
Albuminuria,  or  Brigbt's   dis- 
ease, causes  of,  iii.  625. 
obyluria  Id,  iii.  529. 
functional,  iii.  530. 
in  diphtheria,  i.  603,  626, 

628,  672. 
in  scarlet  fever,  i.  564,  570, 

578. 
treatment  of,  iii.  528,  529, 
530. 
Alimentary  canal  in  infancy,  i. 

4,  34,  41. 
Alopecia  areata,  ii.  99. 

syphilitic,  ii.  122,  203. 
Altitude  in  asthma,  ii.  662. 
in  emphysema,  ii.  651. 
in  hay -fever,  ii.  665. 
in  phthisis,  ii.  681. 
its   influence  on  cretinism 
and  goitre,  ii.  280. 
Alveolar  abscess,   ii.  931,  984, 
1017. 
arch,  ii.  935. 
Amaurosis  due  to  quinine,  iv. 
230. 
hysterical,  iv.  988. 
produced  by  erysipelas,  iv. 
222. 
Amblyopia  due  to  tobacco,  iv. 
230. 
ex  anopsia,  iv.  137. 
from  abuse  of  alcohol,  iv. 

231. 
hysterical,  iv.  987. 
in  Brigbt's  disease,  iv.  211. 
periodic  or    transient,   iv. 

223. 
with  strabismus,  iv.  137. 
Ametropia,    correction    of,   iv. 
138. 
effects  of,  iv.  144. 
eye- strain  of,  relieved,  iv. 

197. 
neglected,  iv.  170. 
prognosis  of,  iv.  144. 
uncorrected,  iv.  144. 
varieties  of,  iv.  140. 
Ammonfemia,  iii.  765. 
Amputation  in  compound  frac- 
ture of  femur,  iii.  1092. 
Amputations,  iii.  1311. 
ankle,  iii.  1327. 
arm,  iii.  1322. 
nt  wrist,  iii.  1320. 
at  wrist-joint,  iii.  1320. 
digital,  iii.  1317,  1325. 
fingers,  iii.  1317. 
hip,  iii.  1.332. 
knee.  iii.  1330. 
leg,  iii.  1.328. 

lower  extremity,  iii.  1325. 
of  ankle,  iii.  1.327. 
of  arm,  iii.  1322. 
of  elbow,  iii.  1321. 
of  forearm ,  iii.  1320. 
of  leg,  iii.  1328. 
of    lower     extremity,    iii. 

1325. 
of  thigh,  iii.  1331. 
of  toes,  iii.  1325. 


Amputations  of  upper  extrem- 
ity, iii.  1317,  1324. 
operation  of,  iii.  1313. 
special,  iii.  1317. 
upper  extremity,  iii.  1317, 
1324. 
Amyloid  degeneration,  iii.  94. 
corneal,  iv.  101. 
in     hip  -  disease,     iii. 

1192. 
of  liver,  iii.  439.     See 
Liver,  Amyloid. 
Ansematosis,  iii.  808. 
Anaemia,  iii.  770. 

anatomical    characters    o^ 

iii.  776. 
cerebral,  iv.  184. 
chlorosis  with,  iii.  771. 
classification  of,  iii.  770. 
cytogenic,  iii.  770. 
diagnosis  of,  iii.  776. 
infantum       pseudo-leuksB- 

mica,  iii.  794. 
in  lead-poisoning,  iv.  621. 
leuksDmica,  iii.  771. 
lymphatic,  iii.  801. 
of  malnutrition,  iii.  774. 
parasitic,  iii.  778. 
pathology  of,  iii.  776. 
pernicious,  iii.  772,  iv.  182. 
post-hemorrhagio,  iii.  774. 
splenic,  iii.  798. 
symptoms  of,  iii.  775,  798. 
toxic,  iii.  872. 
*  treatment  of,  iii.  776. 
Anaesthesia  in  children,  iii.  841, 
913. 
detection  of,  iv.  455. 
in  pelvic  examination  of 

children,  iii.  733. 
muscular,  iv.  720. 
Anaesthetics,  iii.  913. 

accidents  from.  iii.  927. 
chloroform,  iii.  914. 
ether,  iii.  913. 
in  brain-surgery,  iv.  775. 
suggestions  for  the  admin- 
istration of,  iii.  925. 
Anal  malformations,  iii.  321. 

c1as.«ification     of,     iii. 

322. 
development     of,     iii. 

.321. 
pathology  of,  iii.  321. 
Analysis  of  foods,  i.  311,  313. 
of  milk,  i.   275,  279,   280, 
282,  283,  284,  288,  289, 
290,  306,  307,  308,  309, 
310.  I 

Anastomosis  of  intestine,  arti- 
ficial, in  congenital 
occlusion,  iii.  320. 
in  occlusion  from  dis- 
ease, iii.  257. 
Anatomy   of  appendix   vermi- 
form is,  iii.  2S5. 
of  calculi,  iii.  600. 
of  children,  i.  3-8,  11-50. 
of  female  genitals,  iii.  711. 
of  inguinal  hernias,  iii.  236. 
of  intestine,  iii.  76. 
of  joined  twins,  i.  938. 
of  synovial  membrane,  iii. 
1127. 
Aneurism,  antiseptic  treatment 
of,  ii.  876. 
cardiac,  ii.  840,  841,  842. 


Anearism,  cerebral,  ii.  874,  iy. 
529. 
due  to  embolism,  ii.  874. 
following  sunstroke,  ii.  873. 
intracranial,  ii.  874. 
ligation  for,  ii.  875. 
process  of  repairing  after 

ligation,  ii.  876. 
retinal,  iy.  181. 
spontaneous,  ii.  872. 
traumatic,  ii.  875. 
Angina  catarrhalis,  ii.  419. 
erythematosa,  ii.  419. 
pectoris,  iv.  330. 
simplex,  ii.  419. 
tonsillare,  ii.  443. 
Angioma  cavernosa,  ii.  107. 
of  choroid,  iv.  174,  183. 
of  larynx,  ii.  511. 
of  lip,  ii.  948,  949. 
of  nose,  ii.  370. 
plexiformis,  ii.  105. 
simplex,  ii.  105. 
Ankle-olonus,  iv.  454,  459,  649. 
Ankle-joint    amputations,    iii. 
1327. 
disease,  iii.  1248. 

diagnosis  of,  iii.  1249. 
excision  in,  iii.  1250. 
pain  in,  iii.  1249. 
symptoms  of.  iii.  1249. 
treatment  of.  iii.  1250. 
luxations,  iii.  1126. 
sprain  of,  iii.  856. 
Ankylosis,  iii.  1258,  1266. 
causes,  iii.  1268. 
definition,  iii.  1266. 
diagnosis    and    signs,   iiu 

1268. 
in  wry-neck,  iii.  984, 1269. 
of  elbow-joint,   osteotomy 

in.  iii.  1288. 
of  hip-joint,  osteotomy  in, 

iii.  1285. 
of  knee-joint,  iii.  1286. 
of  temporo-maxillary  joint, 
iii.  1289. 
Anomalies  of  kidney,  iii.  525. 
Antiseptic  injections  in  empy- 
ema, ii.  712. 
bathing,  iv.  337. 
operation  for  aneurism,  iL 
876. 
for  hare-lip,  ii.  1001. 
pleurotomy,  ii.  709. 
remedies,  ii.  185. 
treatment  of  boils,  ii.  21. 
Antrum,  abscess  of,  ii.  1023. 
cyst  of,  ii.  1022. 
diseases  of,  ii.  1022. 
tumors  of,  ii.   1025,  1026, 
1027. 
Anus,  abscess  of,  iii.  346. 
absence  of,  iii.  333. 
artificial,  iii.  325-331. 
after colotomy,  iii.  359. 
consequences  of  form- 
ing, iii.  357. 
operation  for,  iii.  323, 
324,  325,  326,  357, 
See  also  Colotomy. 
condylomata  of,  iii.  339. 
diseases  of,  iii.  338. 
fissure  of,  iii.  342. 
fistula  of,  iii.  340. 
imperforate,  iii.  321,  328. 
narrowing  of,  iii.  322,  3^. 
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^^       Anm,  occluainu  of,  iii.  JJ21,  323, 

Aaultea  with  eh  ronio  perl  ton  itiit,                ^M 

dioif^noaia    uf^    iii,  U21, 

I4)iniiml  app«arano«e 

iii,  279,  2^0.                                          ^M 

^_^                           :jl».'t»  32i. 

after,  iv.  603. 

Aaep«is  for  wonndf,  ii!.  841,               ^^^^H 

^^B                     operwtionit  fi>r,  iii.  B2:i, 

aniline  dyes  in,  iv.  699, 

In  laparotomy,  iit.  26L               ^^^H 

^H                         ^24,  ;i2£». 

bonce  in,  iv.  604. 

rt.  antiaepaia,  iii,  123.                 ^^^^^| 

^^H             pruritus  uf,  iii,  3«1B, 

bowuli  in,  iv.  602,  61)6, 

AsteatoBis,        10,  U,                            ^^^H 

^^P              dtricture  i^f,  tiL  ^43. 

610, 

AtftbniAt  ii>  0,5 If,                                     ^^^^1 

^H^             syphiliiio  ilScmjIIoos  of.  iii. 

eau«es  of,  iv.  599. 

altitude  in  the  cure  of,  ii.         ^^^H 

■ 

definititm  of,  iv.  599. 

002.                                                  ^M 

^H       Aniril'i<hiip«d  utoruis  iii.  747. 

dogodenitivc    changed 

bronobitifl  ai  oauting,  ii.               ^H 

^H       Aarta,  orjQgflniUl  tmni^positiati 

in,  iv,  603. 

^^H 

^H                   of,  witb    the  pulmoDiLry 

diagnaitiii  of,  iv.  611. 

eardiao,  ii,  654.                           ^^^^H 

^H                    firtery,  ii,  700. 

etiology  <>f,  iv,  d99. 

oaiti04  of,  ii.  652.                         ^^^H 

^^1                hyitoplni^in  nf,  ii.  762. 
^H       Aortic  irnlvular  iii!4oa.He,  li.  836. 

exareiiana  in,  iv.  604. 

clinical  history  of,  ii.  668.           ^^^H 

eye  in,  iv.  234. 

definition  of,  ii,  5J2.                     ^^^^H 

^^K                      nu&c  u  1  tat  io n  i  n .  i  i ,  S3  7, 

from      medi^sinea,     iv. 

diagnosis  of,  Ii.  059,                     ^^^^H 

^^H                      ciiut^iifl  off  tt.  836. 

60U,  006. 

etiology  of,  ii,  652,                        ^^^^| 

^^^^H_            ehroniCf  ii.  8:i8. 

ititeatinoa  in,  iv.  602. 

gouty,  ii.  054.                               ^^^H 

^^^^^fe            cojap«nrtkitioiu   iUi 

kidneys  iu,  iv.  603. 

heredity  in.  ii.  6.''>2*                      ^^^H 

^^^H 

liver  in,  iv,  603. 

hiitory  of,  ii,  658,                         ^^^M 

^^^^^^^            dani^eim  id,  ii.  S.tS. 

mervouf  eyatem  in,  iv. 

patbology  f>f,  ii*  655,  668.           ^^H 

^^^^^B            dofioitian  of,  ii,  836. 

603,  007.  610,  012. 

peptic,        054.                                ^^^^H 

^^^^^^V            diii|i;nc>fli4  of,  ii.  836. 

ob»t3ure    oaflos   of,    iv. 

prevent! 01)  of,  ii.  660.                 ^^^^M 

^^^^H            history  u(,  ii.  S3 6. 

606. 

prognnaiii  in,  ii.  600.                    ^^^^H 

^^^^^1             murmurs        ii.  637, 

paralyieifrom,  iv.  603, 

reflex  oaiiHca  of.  ii.  65 1,              ^^^^^ 

^^^^^^P            mjrocitrditiA  ioUowingj 

6WT,  6lt»,  612,  01  t. 

aaturnine,  ii,  054.                         ^^^H 

^^^H 

pathology  of,  iv,  6iH» 

aex        ii.  653.                               ^^^H 

^^^^^B           pathotogioat  oauses  of, 

pro>cnt:»ii[^  in*  iv.  61^1. 

akin-trriiattoDA  aa  eauaing,          ^^^H 

^^^^m 

acoreCionrt  in,  iv,  flOL 

ii.  054.                                             ^M 

^^^^^H             prognaeb  in,  ii.  8.18. 

8kin-digttt*o  from,  iv. 

thymic,  ii,  734*                              ^^^M 

^^^H             palM  tit,  ii.  83«,  837* 

602,611. 

irtjaimcnt  of,  ii.  660.                    ^^^H 

aonrces    of,     iv.    699, 

areemie,       054.                             ^^^H 

^^^                  tnfr,  iL  837, 

609, 

vaBO-moiorin6tiencefliQ,ii.         ^^^H 

^H                       treatment  of,  ii.  ^38. 

itomach    in,   iv.   602, 

^^H 

^B       AphMia,  i.  117,  iv.  4ti2. 

664. 

Ataxia  deOnod,  iv.  720.                        ^^H 

^H               i^taxie,  iv.  ^f>9. 

lymptoma  of,  iv.  606, 

family,      iv.      716,        Ste                ^M 

^H                froiM  bmin -tumor,  iv.  !>6X 

612. 

Ataxia,  Friedreieh'ii.                       ^B 

^^1                frum  titiriibrul   hcmurrhugo, 

treatment  of,  iv,  613, 

Friedreich'*,  iv.  201,  716,                   H 

^1                   iv.  ;i.H8. 

urino  in,  iv.  60;*i. 

ana>Mhe»ia,    mui^^ular                ^H 

^H               fmm  typhuid,  t.  472. 

walUpiiper  in,  iv.  3&9, 

in,  iv.  720.                                 ^1 

^H              in  corebrO'tpinftl   fever,  i. 

mm,  605,  609. 

anatomical  fcatarei  of,                ^B 

V                  629. 

Arthra-meningitis,  tii.  1127. 

iv,  723,                                      H 

I                      liirjngeal,  ii,  608, 

Articulations,  di^eaie:!  of  major. 

atazto    aymptoma    of,                 ^M 

motor,  iv.  3«fl^. 

iii,  1 139,     See  Joints, 

iv.  720,                                      ■ 

Appcndieitii.  iii.  2H1%  298, 

diseaaea  of  iiiinor,  iii,  l:!.')2. 

bonej)  in»  iv.  733,                   ^^^^H 

fr©qii«ney  of,  iii.  2UI. 
atiitieticfl  of,  iii.  28T»  298, 

Sfie  Jointe. 

ciiujiea  of,  iv.                          ^^^^H 

Artieciaimnicinia,  lit.  1261. 

f?ercbr'lhir      complioa-         ^^^^| 

299, 

anus    after    oolotomy,    ill. 

iv,  72.1.                ^^^1 

Appendix    vennifir>rmi«,   anat- 

.^59, 

charaotena  uf,  iv,  716.          ^^^^H 

,                           omy  uU  iii.  285. 

prognosis  afl«*r,  iii.  30.1. 

flUnical      pt^culitiHtief         ^^^^B 

diieitse   of,    iii.    282.     Sre 

feeding  of  infant?,  \U  great 

of,  iv.  724.                                 ^M 

Peri  typhlitis. 

co-ordination    in,    iv»         ^^^H 

foreign  bi>tlioi  in,  iii.  248, 

respiration,  iii*  847* 

^^B 

in  perityphlitis*,  iii.  290. 

AacaHde^,  iti.  224. 

diagnoila  of,  Iv.  734.           ^^H 

lowtion  of,  iii.  2Srt. 

eaUHiugahsoees  of  liver,  iii. 

diathc^l»«  in,  iv.  718.            ^^^M 

rfltDoval  of,  iii.  311). 

477. 

du  nit  ion        iv,  725.             ^^^^| 

AreagerTnintitiva,  i.  tr4i). 

diagno^iR  nf,  ill,  220. 

Hiology  of,  iv,  717,              ^^^^| 

opaca,  i.  918,  953, 

in  tht*  bik-duoUi,  iii.  410. 

fragility  of  bonee  in,         ^^^^| 

pellueida.  i.  948, 

lumbricoid,  iii,  224. 

^^H 

vasculoia,  i.  953. 

prognosis  in,  iii,  226, 

geography  of,  iv,  718,           ^^^H 
heredity  in,  iv,  717.             ^^^H 

Artenic,  doiei  of,  it.  AOI,  608. 

trentfnont  of.  iii.  226. 

eflfttct  of,  on  the  iliio,  ir. 

Aticarin  Inmhricoides,  iii.  224. 

hiatory  of,  iv.  716.                ^^H 

601. 

dlaf2;noflii  of.  iii,  226, 

incoordination   In,  iv.          ^^^H 

elimiDation  of,  iv.  601. 

habitat  of,  iii,  225, 

^^M 

fur  mtiltipte  acleroiit,   iv. 

miacbief  flone  by,  iii. 

lesiona              723.                  ^^^H 

,                   5rj. 

226, 

literature  of,  iv.   716.          ^^^H 

in  breast- milk,  W,  604, 

■vmptoms  of,  tti.  225, 

^^H 

is  bablt-spasm,  iv.  802. 

A»attes,  iii  511, 

loeomotor  diaordera  In,          ^^^H 

In  the  ttasuM.  ir.  0OX.  60A. 

iinatomical  feature§  of,  ilr. 

^^H 

Hriitt   of   tolemnoe   of,   iv. 

512. 

meditlU  in,  iv.  724.               ^^H 

608, 

onUHoa  fif,  iii.  611. 

motor  dii)turbiinci;«  in,          ^^^^| 

materials    containing;,    ivi 

differentiation  of,  iii.  513. 

^^H 

Ji)9, 

pathology  of,  iii.  512. 

muscular     an»atheaia                ^H 

morJomte  doves  of,  ir.  608. 

prognosin  of,  iii,  513. 

in,  iv.  720.                          ^_^M 

loxio  ilosm  of,  iv.  (WO,  606, 

iurgery  of,  iii.  514, 

panityiN  ifn  iv,  720.             ^^^H 

Arflcnica]  poiiioDinfr,  iv.  hW. 

iyniptotn«  of,  iii.  512. 

pathology  of  '                      ^^^^H 

««ute,iv.  «Uflp61l,fll3. 

treatment  of,  iii.  514. 

prognofiia                               ^^^^H 
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Ataxia,    Friedreioh's,  puberty 
and,  iy.  719. 
reflexes  in,  iv.  720. 
sensory  symptoms  in, 

iv.  720. 
speech  in,  iv.  722. 
spinal  cord  in,  iv.  723. 
static  disturbances  in, 

iv.  720. 
suspension     in    treat- 
ment, iv.  725. 
symptoms  of,  iv.  719. 
syphilis  a  factor  in,  iv. 

718. 
temperament    in,    iv. 

718. 
treatment  of,  iv.  725. 
walk  in,  iv.  720. 
from  cortical  paralysis,  iv. 

567. 
generic,  or  hereditary,  iv. 
716.      iiS^ee     Friedreich's 
Ataxia, 
hysterical,  iv.  970. 
in  multiple  cerebro-spinal 

soleroiiis,  iv.  499. 
locomotor,      discriminated 

from  myelitis,  iv.  674. 
spastic,  iv.  725. 
static,  in  tubercular  menin« 
gitis,  iv.  519. 
Atelectasis  pulmonum,  iL  577. 
acquired,     ii.     578,     581, 

583. 
after  breech-presentations, 

ii.  578,  580. 
anatomical   characters    of, 

ii.  579. 
auscultation  in,  ii.  582. 
bronchitis  as  a  cause,  ii. 

579. 
causes  of,  ii.  578. 
congenital,    ii.    578,    580, 

582. 
diagnosis  of,  ii.  582. 
etiology  of,  578. 
history  of,  ii.  577. 
in  broncho-pneumonia,  ii. 

625. 
in  phthisis,  ii.  677. 
lobular,  ii.  579. 
pathology  of,  ii.  579,  626. 
physical  signs  of,  ii.  582. 
stimulants  in,  ii.  585. 
symptoms  of,  ii.  581. 
synonymes  of,  ii.  577. 
treatment  of,  ii.  583. 
vr hooping-cough  as  a  cause 
of,  ii.  579. 
Athetosis,  iv.  937. 
bilateral,  iv.  939. 
causes  of,  iv.  937. 
definition  of,  iv.  937. 
diagno.«is  of,  iv.  940. 
pathology  of,  iv.  938. 
primary,  iv.  940. 
prodromes  of,  iv.  939. 
prognosis  in,  iv.  940. 
secondary,  iv.  937,  939. 
spasms  in.  iv.  939. 
symptomatic,  iv.  937,  939. 
symptoms  of,  iv.  939. 
treatment  of,  iv.  940. 
varieties  of,  iv.  939. 
Athletes,  physical  defects  of,  iv. 

371. 
Athletic  sports  for  girls,  iv.  298. 


Athletic     training,     examples 
showing  the  benefits  of,  iv. 
277. 
Atomiser,  uses  of,  in   diseases 

of  the  middle  ear,  iv.  35. 
Atrophic  rhinitis,  ii.  406. 
Atrophies,  idiopathic  muscular, 
iv.  812. 
myopathic,    iv.    812.     ^«e 

Atrophies,  Primary, 
primary  muscular,  iv.  812. 
classification-    of, 

iv.  812. 
clinical   types  of, 

iv.  812. 
kinds  of,  iv.  812. 
names  of,  iv.  812. 
synonymes  of,  iv. 

812. 
types  of,  iv.  812. 
See    also    Pro- 
gressive    Mus- 
cular Atrophy. 
Atrophy,  Erb's  juvenile   form 
of,  iv.  817.     See  Muscu- 
lar Atrophy, 
lipomatous    muscular,    iv. 

813. 
muscular.     <Si«e  Atrophies, 
Muscular   Atronhy,  and 
Progressive       Muscular 
Atrophy, 
of  bulb  following  ophthal- 
mia neonatorum,  iv.  81. 
of  muscles.     See  Muscular 

Atrophy, 
of  the  optic  nerve,  hered- 
itary,  color-percep- 
tion in,  iv.  204. 
ophthalmoscope  in,  iv. 

204. 
Bubj  ecti  ve     symptoms 
of,  iv.  204. 


Bacillus,  i.  153. 

how  to  stain  for  observa- 
tion, i.  160-169. 

of  ammoniacal  fermenta- 
tion, i.  152. 

of  anthrax,  i.  153,  154,  iii. 
766. 

of  broncho-pneumonia,  ii. 
621. 

of  butyric  acid  fermenta- 
tion, i.  154. 

of  cholera,  i.  900,  910. 

of  cholera  nostras,  i.  186. 

of  dengue,  i.  833. 

of  diphtheria,  i.  152,  154, 
587. 

of  enteric  fever,  i.  154, 
164,  446,  451. 

of  ethyl  alcohol,  i.  153. 

of  glanders,  i.  168. 

of  green  diarrhoea,  iii.  184. 

of  Klebs  and  Loeffler,  i. 
587. 

of  lactic  acid,  i.  153. 

of  leprosy,  i.  153,  167. 

of  malignant  oedema,  i. 
154. 

of  phthisis,  ii.  672,  675, 
676,  684. 


Bacillus  of  splenic  fever,  i.  153. 
of  syphilis,  i.  167. 
of  tuberenloeis,  i.  153, 165, 

ii.  182,  672,  684,  in.  76. 
the  genus,  i.  153. 
{See  also  Bacteria.) 
Back,  examination  of,  i.  97. 
topography  of,  i.  28,  36. 
Bacteria,  antagonistic  species, 

iii.  177. 
as  a  cause  of  boils,  ii.  19. 

of  disease,  iii.  183. 
as  specific  factors  in  dis- 
ease, iii.  183. 
classification  of,  i.  148. 
counting  of,  i.  186. 
culture  of,  i.  158,  169,  186. 
definition  of,  i.  150. 
destruction  of,  iii.  105,  iv. 

333,  .335,  337,  339. 
examination  of,  i.  158. 
fsecal,  i.  69,  301,  iiL  170. 
in  alimentary  canal,  i.  303- 

305. 
in  blepharitis,  iv.  51. 
in  cerebro-spinal   fever,  L 

517. 
inconstant,  iii.  177,  183. 
in  constipation,  iii.  199. 
in  cow's  milk,  iii.  70. 
in  dental  caries,  ii.  926. 
in  diarrhoea,  iii.  62,  70,  72. 
in  entericlever,  i.  154, 164, 

445,  451. 
in  fssoes,  iii.  100,  175, 176, 

182. 
in  fevers,  i.  422. 
in  foods,  i.  301. 
in  la  perleche,  ii.  963. 
in  milk,  iii.  189. 
in  ophthalmia,  iv.  94. 
in  pertussis,  i.  706. 
in  tear-apparatus,  iv.  77. 
intestinal,  iii.  73,  170,  174, 

183. 
in   tubercular   meningitis, 

iv.  517. 
in  typhoid,  i.  154, 164, 445, 

451. 
in  ulcerative  endocarditis, 

ii.  786. 
isolation  of,  i.  169. 
morphology  of,  i.  156. 
multiplication  of,  i.  157. 
of   cancrum   oris,  ii.  978, 

979. 
of  diphtheria,  i.  154. 
of  pneumonia,  ii.  588. 
of    purulent    ophthalmia, 

iv.  78. 
of  small -pox,  i.  724. 
of  stomatitis,  ii.  957,  961. 
of  suppurative  meningitis, 

iv.  491. 
pathological  properties  of, 

i.  188. 
preparation  of,  for  the  mi- 
croscope, i.  159. 
propagation  of,  i.  158. 
proper,  described,  i.  156. 
ptomaines  developed  by,  i. 

189,  190,  422,  451,  586, 

588,  900. 
staining  of,  i.  160, 162, 168. 
transmission  of,  to  the  fos- 

tu9,  i.  235. 
{See  also  Bacillus.) 
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^"      Baot^riology,  pr»otio»l,  i.  t47» 

Blood,  diaoa^e?  of,  Iii.  755, 

Brain,  foutal  and  infnntito,  dif.          ^^^| 

Betr?  pamlyiU,  iv.  mi. 

exami nation  uf^  ill.  789. 

fereneuif   from  thi»   adult                   ^H 

BluAidvVf  ikb^vnv«  of,  U'u  671. 

fatty  hfiidn  in,  iii.  766. 

brain    in    pathology,   iv.                    ^| 

^           dlsMBwaf,  lii.  074. 

fibrin  in,  jil,  756» 

^^M 

H           double,  lit.  &rL 

^liiHa  iu,  iii.  767. 

glioma  of,  iv,  551.                         ^^^^| 

^H           exstrophj  of,  iiL  f^^B. 

fwtal,  Iii.  405. 

glitjAarcomii  of,  iv,  551.                 ^^^^| 

^H           icitubiliiv  of.  iii  IU5. 

bvenoglobln    in,    iii.   756, 

gumcuii  of,  iv.  5.^1,  554.                 ^^^^| 

^H                   <mu/cfl,  ill.  675. 

765. 

hem  ill    <    iv.    730.       Sew           ^^^M 

^^M                    dinf^nosiB^  Ui.  6 7 A, 

in  obloroBia,  Hi.  779. 

Euocpbuloo^le  and  Her-          ^^^H 

^^^                    prug^nu^t'tfl,  ill.  tilfk. 

in  d3'fpep!*ia,  Iii.  't. 

oiiL  Cerubri.                                     ^^^^| 

^^^^^H            trenttnout^  ill.  67tt. 

in  joints,  iii.  1  tSB. 

incisions  into,  iv.  778.                  ^^^H 

^^^^^H    uiaI  form  all  on<i  df,  iii.  fi^^S. 

ID  leuktiMJiiu,  iii.  7^7. 

infantUe,  functional  pecu-           ^^^H 

^^^^H    opeued  in  bip-abicesa,  tii. 

in  lymphatio  Rnnmia,  iii. 

HariticB  of,  iv,  H64,                    ^^^^ 

^m 

803. 

infianiraution  of.    See  Own*          ^^^^H 

^H            Btotie  in,  ill.  596« 

in  pornioioufl  anieniia.  iii. 
813. 

^^^H 

^H            tamura  of,  lii,  679. 

injitrifti!)  Iu,  tv.  S54.                         ^^^^H 

^H                      diiL^ntj^ia  uf,  ill.  dSO. 

Id  Btoola,  iii,  98,  100. 

irritutiuuM  ni\  iv.  51^^.                      ^^^^H 

^^^^^            pftihoUtgy    and     mor- 

in  urine,  iii.  526. 

Ita  rclntiun  to  the  muBolet,          ^^^H 

^^^^K               bid  iLDibtomj  of,  iii. 

parasitet  in,  ill.  766. 

^^H 

^^^P 

ploama,  iii.  Ibtl 

lateral  view  of,  iv,  573.                ^^H 

^^^^P           prognoBi#  in,  til.  fl^O. 

plaaniodiuni  malartie  in,  lU. 

Upoma  of,  tv.  554.                          ^^^M 

^^^^1            iymptotui  of,  iii,  ^80. 

767. 

iniorooeplmlic,  iv.  1028.               ^^^^| 

^^^^           trefitmeDt  of»  ill.  6SI, 

speoiflc  gravity,  iii,  755, 

motor  afuas  of,  iv.  564.                 ^^^^H 

^V      Btep  bar  ilia,  iv^.  50. 

Bugmr  io,  lil.  766, 

myxoma  of,  iv.  554.                     ^^^H 

^H              brtcteriA  of,  It.  51. 

urio  add  in,  iii.  766. 

ustiKinia  of,  iv.  554.                        ^^^H 

^B              oauies  of,  iv^.  5U. 

Bone^     abflcfl^     in,     tit.     99a, 

papHtoina  of,  iv.  554.                    ^^^^| 

^H             dcfiuition  of,  iv.  50. 

1145. 

ptira^^itic  ojitt  of,  iv,  553.              ^^^^H 

^H            etiology  of,  n\  50, 

acute  inflammation  of,  iii. 

p^nmuHima  of,  iv,  554.                 ^^^^H 

^H            ejiliuhei  in,  iv,  51. 

992, 

removal  of  bullet  from,  iv,          ^^^H 

^^^^^     pwiiculostt,  iv,  53. 

ankyloBlBof,  iii,  1285. 

^^M 

^^^^H     prognneis  in,  iv.  52. 

duformitieiB  of,  iii.  1273. 

sarcoma  of.  iv.  551.                     ^^^M 

^^^P    liinpkx. 

oateocla^iet      for,      ill. 

aelerosis  of,  iv,  756,  7118.              ^^^1 

^^^^H     fjmptoma  of,  ir.  51. 

1273, 

aenso-motor  centres  ioi  Iv.          ^^^^H 

^V            treAtment  of,  iv.  52. 

when     advlisblo, 

^^H 

^H            tvpea  of,  Ir.  50,  51. 

Hi,  127.1. 

aeosory   motors,  area4  of,         ^^^H 

^m             ulcerotn,  Iv.  52. 

when  not  adrl«a> 

^^H 

^H             varieties  of*  W.  50,  51. 

hie,  iii.  1279. 

aypbiUtio    disease  of,    iv.          ^^^| 

^V             vaao-motor,  ir.  51. 

oateotomy  for,  iii.  1279. 

^^M 

^H      Blepharo-pbimosit,  iv.  65. 
^P      Bloph&roplaatj,  iv.  151. 

for    apecial    case^ 
of,  111,  1284. 

teratoma  of,  Iv.  554.                    ^^^B 

trilobttlar,  iv.  729.                        ^^H 

Bleplukroipftam,  Iv.  60,  801. 

history      of,      iii. 

iuberole  of,  ita   pathology,          ^^^H 

relief  of.  iv.  105, 

1279. 

^^H 

Blindaesa    m   a  eymptooiy   iv. 

io  anterior  tibial 

Ita  aeats,  i  v.  5  5 1 .                  ^^^B 

452. 

ourvaturea,    iii. 

ritual  areas  of,  iv.  565.               ^^^^^ 

I                     due  to  tbe  abuae  of  quininfl, 

1294. 

Brain-tumors,  iv.  551.                        ^^^^^ 

^L                 iv.  2:i0. 

in     boff-leg,     Hi, 

agraphia  in,  iv.  563.                    ^^^^| 

^^^            follQwiof^  betDorrhagei  lit. 

129:^. 

aphaein  in,  Iv.  563.                        ^^^^| 

^^^^                57,  iv.  181,  20S. 

in   dub -foot,  iii. 

ataxia  in,  iv.  bHQ,                      ^^^H 

^^^^B           mjopiti,  iv.  368. 
^^^^B            ophthalmia     neonato* 

1297, 

biuial,  iv,  582,                                 ^^^H 

in    elbow-ankylo- 

basal  ganglia  in,  iv.  572.            ^^^^| 

^                       ruiD,  iv.  82. 

119,  Hi,  1288. 

bibliography  of,  iv.  588.              ^^H 

^H                   scarlet  fDver^  iv.  210. 

dlvUi*>n  iu  amputation,  iii. 

bUndnesi  in,  iv.  559.                    ^^^1 

^V            from  braia-tuiDor,  Iv.  55tf, 

1315. 

causcsa  of,  iv.  555.                         ^^^^H 

■ .               ^69. 

exoialon    in   elnh-foot.   Hi. 

central,  cases  of,  iv.  567.              ^^^^| 

^1             laldioU,  Iv.  45t. 

976. 

ccreheDar,     iv.    5SI,     559,           ^^H 

^H             IQ    whooping-cough,     iv. 

foroeps  for,  iii.  1314. 

^^H 

H 

marrow   iti    leukiumiai   ill. 

ataxia  in,  iv.  580.                 ^^H 

^H            in  yellow  fover,  iv.  224. 

791. 

operations  for,  iv.  587.          ^^^H 

^H              of  byateriiv,  iv.  214. 

aoalpol  for,  Hi.  1282. 
Brain,  abaenee  of,  iv.  728. 

aymptomB  of,  Iv,  .>T9.            ^^^^| 

^^r              payuhti:!al,  iv.  570. 

choked  duk  in,  Iv.  559.                ^^H 

^                    simulated,  iv.  2a9,  987. 

areaa  of,  iv.  554,  565. 

collateral  elTecL^  of,  Iv.  554.          ^^^H 

Blood,  ac«toii«  in,  iii.  765. 

blood-supply  to,  iv.  525. 

convulsions  in,  tv.  55B.                 ^^^H 

amuionia  in,  iii.  765. 

In      cunvulaiona,      iv. 

cortical,  iv.  561,  562,                    ^^^H 

1                    amonnl  of,  iii.  755, 

860. 

symptom r  of,  iv,  662,           ^^^^| 

^^             appearance  of,   in  letiktt< 

carcinoma  of,  iv.  551. 

cranial  nervu«  in,  iv.  576.           ^^^^H 

^K               toia,  til.  7B.H. 

its  pmholugj,  iv,  553. 

crying  in,  iv,  558.                        ^^^H 

^^M            baoilluii   anthraoia    in,    iii. 

choletftcutotna  fd,  iv.  551, 

death  from,  iv.  585.                       ^^^| 

^H 

dementia  in,  tv.  559,  562.             ^^^1 

^^B                    tab«ruuloBiB  in,  iii.  766. 

coiiotiasion  of,  iii.  851. 

diagnosia  of  eaaea  in  voir-          ^^^H 

^H            oharaoterlaticfl  of,  iii,  755, 

oortioal   areas   of,  iv.  564, 

Ing  a  parietal  lobe,          ^^^H 

^^m           obemieal  changes    id.  iii. 

565. 

^^H 

^m 

cyst  of,  iv.  5Alt 

of    existenoe    of,    Iv.          ^^^| 

^H                    teats  for,  iii.  58. 

double,  tv,  721). 

^^M 

^^m           elaa^ification  of  dtaeasea  of^ 

dropsy  of,  iv.  466. 
ecbinotioccue  of,  iv.  553. 

of  variety  of.  iv.  58.1.           ^^H 

^m               iii,  768. 

dKTerential  diagnoaii  o^  Iv.          ^^^1 

^^m           dim  motion  of  amount  of. 

florlinganrl  extracting  bul- 

^^H 

^m^         Ul.  770. 

leta  froQii  iv.  765. 

disposition  iS|  iT                      ^^^H 
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Brain-tumors,  effects  of,  iv.  554. 
enucleation  of,  iv.  778. 
epilepsy  in,  iv.  563,  564. 
etiology  of,  iv.  555. 
extirpation  of,  iv.  568,  586, 

778. 
eye-symptoms  of,  iv.  559. 
fever  in,  iv.  560. 
general   symptoms   of,   iv. 

557. 
headache  in,  iv.  557. 
hemianopsia    in,   iv.    569, 

570. 
hemorrhage     during     re- 
moval of,  iv.  777. 
in  basal  ganglia,  diagnosis 

of,  iv.  574. 
in  corpora  quadrigemina, 

iv.  574. 
in  cortex   of  the  cerebral 

hemispheres,  iv.  551, 561. 
in  crura  cerebri,  iv.  574. 
insomnia  in,  iv.  560. 
in  the  Sylvian  fissure,  iv. 

571. 
irritations  from,  iv.  566. 
Jacksonian  epilepsy  in,  iv. 

564. 
literature  of,  iv.  588. 
local  spasms  in,  iv.  564. 

symptoms  of,  iv.  560. 
localization  of,  iv.  562. 
location  of,  iv.  572. 
mental  activity  in,  iv.  558, 

562. 
motor  area  in,  iv.  564. 
of  anterior  central  oonvo* 

lutions,  iv.  563. 
of  frontal  convolutions,  iv. 

562. 
of  medulla,  iv.  576. 
of  occipital  lobe,  iv.  569. 
of   paracentral   lobule,  |v. 

562. 
of  parietal  lobe,  iv.  568. 
of  pon?,  iv.  576. 
of  posterior  central  convo- 
lutions, iv.  563. 
of       tempore  -  sphenoidal 

lobe,  iv.  571. 
operations  for,  iv.  586,  774. 
optic  neuritis  in,  iv.  559. 
pain  in,  iv.  557. 
papillitis  in,  iv.  559. 
paralysis  from,  iv.  567,  571. 
paraphasia  from,  iv.  571. 
prognosis  in,  iv.  585. 
pulse  in,  iv.  560. 
reading  in,  iv.  569. 
reflexeit  in,  iv.  577. 
removal  of,  iv.  586. 
respiration  in,  iv.  560. 
sex  in,  iv.  556. 
situation  of,  iv.  583. 
surgical   treatment   of,  iv. 

586. 
symptoms  of,  iv.  557. 

in    frontal    lobar    in- 
volvement, iv.  562. 
syncope  in,  iv.  560. 
syphilitic,  treatment  of,  iv. 

585. 
table  of,  iv.  551. 

showing    sex    in,    iv. 
556. 
temper  in,  iv.  558. 
treatment  of,  iv.  585,  774. 


Brain-tumors,     treatment     of, 
after  operation   for,   iv. 
780. 
varieties  of,  iv.  551. 
vascularity  of,  iv.  586. 
vertigo  in,  iv.  560,  577. 
vomiting  in,  iv.  559. 
word-blindness  in,  iv.  569. 
word-deafness  in,  iv.  569, 
571. 
Bright's  disease,  iii.  525,  532. 
acute,  iii.  532. 
age  in,  iii.  536. 
chronic,  iii.  555. 
complications    of,   iii. 

548. 
convulsions  in,  iii.  537. 
cour^^e  of,  iii.  542. 
diagnosis  of,  iii.  546. 
dropsy  in,  iii.  538. 
duration  of,  iii.  542. 
etiology  of,  iii.  533. 
heart  in,  iii.  539. 
pathological    anatomy 

of,  iii.  534. 
polyuria  in,  iii.  538. 
pyrexia  in,  iii.  538. 
retina  in,  iii.  540. 
skin  in,  iii.  540. 
symptoms  of,  iii.  537, 

555. 
synonymes  of,  iii.  533. 
thirst  in,  iii.  538. 
treatment  of,  iii.  550. 
urine  in,  iii..  538. 
vomiting  in,  iii.  538. 
Bronchitis,  ii.  600. 

a  cause  of  asthma,  ii.  653. 
acute,  ii.  600.     See  Chronic 

Bronchitis, 
as  a    cause  of   atelectasis 

pulmonum,  ii.  579. 
capillary,  ii.  604,  611,  615. 
chronic,       ii.      611.      See 

Chronic  Bronchitis, 
croupous,  ii.  613. 
deaths  from,  ii.  610. 
fibrinous,  ii.  613. 
mechanical,  ii.  613. 
pseudo-membranous,        ii. 
613.     See  Pseudo-plastic 
Bronchitis, 
terminal,  ii.  615. 
Broncbocele,      ii.      720.      See 

Goitre. 
Broncho-pneumonia,  acute,  ii. 
617.      See   Acute   Bron- 
cho-Pneumonia, 
chronic,  ii.  642. 

cheesy   masses    in,  ii. 

644. 
degenerations    in,    ii. 
644. 
discriminated   from    acute 

bronchitis,  ii.  604,  611. 
in  cancrum  oris,  ii.  980. 
subacute,  ii.  642. 

pathology  of,  ii.  643. 
with  croup,  ii.  524,  526. 


Calculus,    biliary,    leading    to 
pancreatic     obstruction, 
iii.  387. 
csecal,  iii.  288. 


Caloalus,  pancreatic,  iii.  383. 
forming  cyst,  iii.  387. 
leading    to    liver-dis- 

ense,  iii.  387. 
removal  of,  iii.  396. 
preputial,  iii.  632. 
prostatic,  iii.  631. 
renal,  iii.  572. 
urethral,  iii.  632. 
vesical,  iii.  596. 
age  in,  iii.  598. 
anatomy  of,  iii.  600. 
complications    of,   iii. 

614. 
congenital,  iii.  596. 
cutting  for,  iii.  609. 
diagnosis  of,  iii.  605. 
Ulc\9l\    expression    in, 

iii.  604. 
frequency  of,  iii.  596. 
hemorrhage  in  cutting 

for,  iii.  615. 
heredity  in,  iii.  596. 
lateral   lithotomy  for, 

iii.  609. 
median  lithotomy  for, 

iii.  613. 
operations  for,  iii.  608. 
pain  in,  iii.  604. 
reflexes  in,  iii.  604. 
sounding  in,  iii.  606. 
symptoms  of,  iii.  604. 
Cancer  of  liver,  iii.  457. 
of  ovary,  iii.  739. 
of  pancreas,  iii.  396. 
of  rectum,  iii.  354. 
of  spleen,  ii.  901. 
of  stomach,   iii.   54.     See 

Gaatrio  Cancer, 
of  testicle,  iii.  698. 
of  thyroid,  ii.  723. 
of  uterus,  iii.  717. 
Cancrum  oris,  ii.  974. 
bacillus  of,  ii.  979. 
blood  in,  ii.  977. 
causes  of,  ii.  974. 
cautery  in,  ii.  982. 
course  of,  ii.  976,  977,  980. 
diagnosis  of,  ii.  981. 
diarrhoea  in,  ii.  980. 
fever  in,  ii.  980. 
heart  in,  ii.  980. 
kidneys  in,  ii.  980. 
lungs  in,  ii.  979,  980. 
morbid  anatomy  of,  ii.  976. 
mortality  in,  ii.  981. 
nutrition  in,  ii.  983. 
potassium   chlorate  in,  ii. 

983. 
prognosis  of,  ii.  981. 
symptoms  of,  ii.  980. 
treatment  of,  ii.  981. 
Cardiac  aneurism,  ii.  840. 
Care  of  the  newly-born,  i.  236. 
Caries,  iii.  1 028.    See  also  Pott's 
Disease    and    Meningo- 
Myelitis. 
denUI,  ii.  924. 

arrest  of,  ii.  930. 
bacteria  in,  ii  926. 
causes  of,  ii.  925. 
ferment  of,  ii.  926. 
heredity  in,  ii.  928. 
origin  of,  ii.  929. 
pathology  of,  ii.  927. 
phenomena  of,  ii.  927. 
prevention  of,  ii.  928. 
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^H 

*       Cftn«B,  dental,  proQ«M  of,  \l  026, 
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hemiplegia    from.    iv. 
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symptomntology  of,  iv.            ^^^H 

^^^■iMbthologjr  of,  iv.  942. 
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of,  iv.  487.  488.  646. 

614,   541,  542,   543,           ^^H 
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^ 

from      fmb-oliMin,     iv. 
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530. 
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of.  iv.  485. 
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^^H 
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c<>iitracture*  after,  Iv. 
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530,  540. 
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Cerebro-spinal  fever,  meningitis 

in,  i.  514,  541,  543, 

547. 

microbe  of,  i.  517. 

mortality  from,  i.  540. 

muscular  contraotions 

in,  i.  528. 
nephritis    in,   i.    544, 

545,  546. 
nervous  system  in,  i. 

527. 
non-contagiousness  of, 

i.  518. 
nursing  in,  i.  554. 
nutrition  in,  i.  554. 
onset  of,  i.  525. 
origin  of,  i.  514,  517. 
pain  in,  i.  525,  527. 
paralysis  in,  i.  529. 
pathological    anatomy 

of,  i.  540. 
prevention  of,  i.  547, 

552. 
prognosis  in,  i.  544. 
pulse  in,  i.  533. 
pupil  in,  i.  537. 
respiratory  system  in, 

i.  535,  546. 
secondary,  i.  522. 
spots  in,  i.  536,  545. 
strabismus  in,  i.  530, 

537. 
stupor  of,  i.  531. 
symptoms  of,    i.   524, 

525,  527,  539. 
temperature  in,  i.  533. 
treatment  of,   i.    547, 

548,  552. 
urinary  organs  in,  i. 

636. 
▼omiting  in,  i.  526. 
sclerosis,  multiple,  iv.  495. 
See  Sclerosis. 
Chlorosis,  iii.  777. 

anatomical  features  of,  iii. 

780. 
blood  in,  iii.  779. 
causes  of,  iii.  777. 
complications  of,  iii.  781. 
diagnosis  of,  iii.  782. 
pathology  of,  iii.  780. 
prognosis  in,  iii.  782. 
rubra,  iii.  778,  780. 
symptoms  of,  iii.  778. 
treatment  of,  iii.  782. 
Cholera,  Asiatic,  i.  909. 

bacillus  of,  i.  155,  900, 

905,  910-914. 
dejections    in,  i.  902, 

905,  915. 
diagnosis  of,  i.  917. 
disinfection  in,  i.  902, 

905,  907. 
enteroclysis  in,  i.  917, 

918. 
food  in,  i.  903. 
foudroyante,  i.  916. 
hygiene  during,  i.  902, 

904. 
hypoderinoclysis  in,  i, 
917,920. 
infantum,  iii.  108, 126.   See 
Diarrhoea,        Acute 
Myotic, 
bacteria  in,  iii.  130. 
baths  in,  iii.  132. 
causes  of,  iii.  126. 


Cholera    infantum,     oomplioa- 
tions  of,  iii.  133. 
diagnosis  of,  iii.  130. 
discriminated        from 
acute  dyspeptic 
diarrhoea,      iii. 
112,  130. 
from  gastro-ente- 
ritis,  iii.  301. 
etiology  of,  iii.  126. 
geographic  range  of,  i. 

142. 
hygienic  treatment  of, 

iii.  133. 
hyperpyrexia   of,    iii. 

hypodermic     medica- 
tion in,  iii.  132. 
ice  in,  iii.  133. 
kidneys  in,  iii.  129. 
nervous  symptoms  in, 

iii.  128. 
nourishment     in,    iii. 

133. 
opium  in,  iii.  132. 
pathology  of,  iii.  130. 
prognosis  in,  iii.  131. 
prophylaxis     against, 

iii.  131. 
prostration  in,  iii.  127, 

133. 
sclerema  following,  iii. 

129. 
stimulants  in,  iii.  133. 
stools  in,  iii.  127. 
symptoms  of,  iii.  127. 
temperature     in,    iii. 

128,  133. 
treatment  of,  iii.  131. 
vomiting  in,  iii.  127, 
133. 
infectious  quality  of,  i.  900. 
microbe  of,  i.  155,  900,  905, 

910-914. 
milk  a  vehicle  of,  i.  901. 
mortality  from,  i.  921. 
premonitory    signs    of,    i. 

914,  915. 
prevention  of,  i.  902,  904, 

906. 
prognosis  in,  i.  921. 
prophylaxis  against,  i.  902, 

905-909. 
ptomaine  of,  i.  900. 
quarantine  against,  i.  905, 

907-909. 
stages  of,  i.  914-916,921. 
symptomatology  of,  i.  914. 
temperature  in,  i.  916. 
toxica,  i.  917. 
treatment  of,  i.  917. 
Chorea,  iv.  840. 

anatomical  feature  of,  iv. 

845. 
arsenic  in,  iv.  854. 
brain  in,  iv.  846. 
cardiac  disease  in,  iv.  844, 

850. 
causes  of,  iv.  840. 
cerebral  origin  of,  iv.  847. 
chronic,  iv.  850,  851. 
climate  in,  iv.  842. 
complications  of,  iv.  850. 
congenital,  iv.  841. 
convulsions  with,  iv.  851. 
dementia  after,  iv.  850. 
diagnosis  of,  iv.  852. 


Chorea,  diet  in,  iv.  853. 

due  to  eye-strain,  iv.  145. 
duration  of,  iv.  851,  853. 
electrical  reactions  in,  iv. 

849. 
electricity  in,  iv.  855. 
embolism  in,  iv.  846. 
emotional  causes,  iv.  842. 
endocarditis  with,  iv.  850. 
epilepsy  in  relation  with, 

iv.  845. 
etiology  of,  iv.  840. 
exercise  in,  iv.  853. 
fright  in,  iv.  842. 
galvanism  in,  iv.  855. 
gravidarum,  iv.  B44,  866. 
heart-disease  in,    iv.   844, 

850. 
heredity  in,  iv.  841. 
history  of,  iv.  840. 
hysterical,  iv.  852. 
in  school-children,  iv.  860, 

856. 
intellect  in,  iv.  860. 
mania  with,  iv.  860. 
massage  for,  iv.  829,  866. 
medication  in,  iv.  854. 
mind  in,  iv.  850. 
movements  of,  iv.  848. 
one-sided,  iv.  848, 851,  862. 
onset  of,  iv.  848. 
ophthalmoscope  in,  iv.  196. 
paralytic,  iv.  849. 
pathology  of,  iv.  845. 
persistent,  iv.  852. 
post-hemiplegic,  iv.  862. 
prognosis  in,  iv.  863. 
puerperal,  iv.  844. 
race  in,  iv.  842. 
reflex,  iv.  845. 
rheumatic,  iv.  843,  860. 
school-children     with,    iv. 

856. 
school-influences  in,  iv.  842. 
speech  in,  iv.  849. 
spinal,  iv.  841. 
spinal  cord  in,  iv.  846,  847. 
sUtistics  of,  iv.  840,  843. 
symptoms  of,  iv.  847. 
temper  in,  iv.  850. 
tongue  in,  iv.  848,  849. 
treatment  of,  iv.  853. 
weather  in,  iv.  842. 
worms  as  a  cause,  iv.  845. 
Choreic  hemiplegia,  iv.  457. 
Choroid,  abnormalities  of^  iv. 

160. 
angioma  of,  iv.  174,  183. 
ooloboma  of,  iv.  162. 
detached,  iv.  169. 
enchondroma  of,  iv.  174. 
granuloma  of,  iv.  174. 
in  renal  disease,  iv.  210. 
rupture    of,   from    oontre- 

coup,  iv.  166. 

sarcoma  of,  iv.  1 72. 

tubercle  in,  iv.  227. 

tumors  of,  iv.  172,  173. 

Choroidal  embolism,  iv.  179. 

Choroiditis  from  ametropia,  iv. 

170. 
metastatic,  iv.  207. 
purulent,  iv.  179. 
Chronic  bronchitis,  ii.  611. 

auscultation  in,  ii.  612. 
prognosis  of,  ii.  612. 
signs  of,  ii.  612. 
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^"       Chronic    bronobitit,   Irutttmcnt 

Concufsion  of  tbo  brain,  diet  in, 

;  Constipation,  habitttal,  lit.  tPO,           ^^H 

of,  iL  612. 

iv.  763. 

198,  20l,20:i.                               ^^H 

■                            typo»of.  ii.  All. 

sbaving  tbe  bead    in, 

in  dy«ipcp«iii,  iii.  7,  21.                 ^^^^| 

^K              diAirhosa,     iii.    140.      Sew 

iv.  76a, 

in  peritonitis,  iii,  270,  271.          ^^H 

^^M                  BiarrhcBtt^  Cliroalc. 

treat m«nt  of,  iv.  7^5 3. 

infantile,  deOneiU  iii.  193.            ^^H 

^B      ClATiole,  trncturc  «f,  iii.  1059. 

of  Ibe  spine,  malingering 

massage  for,  iii.  207,                     ^^^H 

^H                      during  birtti,  iti.  10&9. 

in,  iv.  20 L 

Hon -medicinal  cure  for,  Ui,          ^^^H 

^^l                    fruui    eunvatsioDi,   ilL 

ophtbalmoscopic;  feat- 
ures «*f,  iv.  200, 

^^H 

^H 

nurslings  with,  iii.  200, 201.           ^^^H 

^^L                   iDcoinf)let<A,  iiU  10^9, 

CougeniUl  defects,  Dtc,  ii.  935. 

imtbology  of,  iii,  198.                   ^^H 

^^^^^w            intra- aterine,  iii.  1059. 

Cunjurietira,    cbeuiosif    of,    iv. 

prognosis  of,  iii.  202.                   ^^^H 

^^^^H            titm-u  n itin  i n ,  i i i ,  1 0 dU. 

101. 

sympt^jtns  of,  iit.  200,                  ^^^^H 

^^^V            treatrncnt  of,  iii.  I06U 

orottp  of,  iv,  95. 

treatment  of,  iii.  20.\                   ^^^H 

^V                   union  aacr,  iii.  mdO. 

diseases  of,  iv.  77. 

Contractions  of  liver,  iii.  488,             ^^^H 

^H             laxatiDnit  or,  iii.  I10U 

Con tra(3 Lures  after  hemorrhagio          ^^^^H 

^^H                    AcrorninU  iii-  1103. 

1^0. 

b«mip!egii^  iv.  539,  540.          ^^^H 

^^H^                 both  ei](]»  involved,  iii. 

bcmurrb ago  from,  iv.  lOt. 

by  nterloal,  treatment  of,  1  v.          ^^^H 

^^^^ 

hyponumia  of,  iv.  86. 

^^H 

^^^^H          eotigeniul,  iii.  1102. 

lupu<(  of,  iv.  lot. 

in  multiple  corobro-npinal                 ^H 

^^^V           sternal,         HOT. 

lyuipbtingiectaald  of,  iv.  91. 

salcrosis,  tv.  501.                          ^^^^^ 

1            Ci^d,  fAciAl,  11.  m.     JSm  Fia- 

p i  in  pie.*  of  t he,  i  v .  94 .     Ste 

prevention  of,  iv,  549.                    ^^^^^H 

Burn. 

a1*o  Keratitis,  Pblyotcn* 

Convulfiiiune,  iv.  857.     iVe«  also          ^^^^H 

^_^            nimal.  ii.  941. 

ular. 

Laryngismus  Stridtilut.            ^^^^t 

^K            of  barii  pftl&tep  ii.  lOtL 

pterygium  of.  iv.  102. 

age  in,  iv.  862.                               ^^^M 

^H             pjLlnle,  ii.  H9i),  KtOT. 

tubercle  of,  iv,  99, 

autopsies  after,  iv.  890,                 ^^^^| 

^H                     boDj.  11.  lOH. 

tumors  of,  iv.  102. 

brain  in,  iv.  858,  880,  890.          ^^^1 

^H                     ni4tiiro  iif,  tl.  lOOr. 

aterosiw  of,  iv.  9iJ, 

burns  causing,  iv.  878.                  ^^^^H 

^^H                    nursing  in,  ii.  1008. 

Conjunctivitis,  acnto,  iv,  85. 

cataract  and,  iv.  888,                    ^^H 

^^m                    operation  for^  ii,  1 W9, 

festival  is,  iv.  92. 

causes  of,  iv.  400, 857,  801,           ^^H 

^^H                    auiuro?  fur,  ii.  lOtl. 

catarrhal,  iv.  85.    .9r«  Oph- 

^^H 

^^B                    time  for  opomtin^  in. 

thalmia,  Mooo^Paruleot. 

central,  iv.  857.                             ^^^H 

^m                         ii.  \MS, 

cbronio,  tv.  91. 

cerebral,  iv.  858.                            ^^^^H 

^^^            tongue,  ii.  947* 

croupous,  iv.  95, 

circulation  in,  iv.  878,  880.          ^^^1 

CloBtirc  of  fcehil  vttsa«1i,  i.  252. 

dipbthcritie,    iv.    96.     Sn 

cUissiHoation    of,    iv.    681,           ^^^H 

\            Club  fuor,  iii.  9.V5. 

OpbtHalraia,       Dipktbe- 

^^H 

^L            koatomy  of,  iii.  «68. 

ritiL*. 

cold  to  head  in.  it.  893.               ^^^H 

^1             tliiLguo«ii  ofp  iii.  90.3. 

follictilaris,  iv.  «it7. 

deaths  frum,  iv.  862.                      ^^^H 

^H            etiology  ot  Iii.  955. 

membranous,  Iv,  95. 

dentition  in,  iv.  863,  809,          ^^^H 

^^H             non-dvfortntng,  iii,  9H^, 

pblyctf:' Millar,  I  v.  Wl.     Sr« 

t^94,  1(^29,  1030.                           ^^^H 

^H             oiteotoiiij  for,  iii.  1297. 

also  Kcmt»ti*i,  rblyaten- 

dingnosis  of,  iv.  887,                       ^^^H 

^V            |>ragno«iM,  iii.  964. 

tiliir. 

diot  a  cause  of^  iv.  870,                  ^^^^H 

^P           talipes,  iii.  9.-);*. 

pnrnlont,  iv,  77.     *?»*•  Opb- 

differential  diagnosis  of,  ir,            ^^^^| 

^"              trootraent  of,  iii,  9fll. 

tbalmia  Neon  at  o  rum. 

^^H 

Cltib-bnnfl,  iii.  936. 

tfjiic,  iv.  P\, 

Mracbc  with,  iv.  878,  .S96.           ^^H 

Colobomn  ofchoroidf  iv.  102, 

Constipjition,  abriominnl  (li»iten- 

effectn  of,  on  heaUh,  iv.  888.            ^^^H 

of  «ydi(i«,  iv.  07. 

tion  with,  iii.  If 6,  201. 

emotional,  iv.  879.                         ^^^H 

of  iris,  iv.  124. 

animmia     with,     iii,     191, 

enteric]  fever  as  a  eanse  of,           ^^^H 

!                    of    shonthj    of    tbo    optio 

207, 

^^B 

norve,  iv.  Ift.l, 

bfteteri»l  Influenoois  in,  iii. 

epilepsy  and,  ir.  800,  887,           ^^M 

Colorblindncff.  iv.  2.18. 

199. 

^^^1 

'                     bydFvrical,  iv.  9RT. 

cachexia  flue  to.  iii.  201. 

epileptiform,  iv.  859,  88:?.           ^^H 

trciLtmunt  <if,  iv.  2!19. 

causes  of,  iii.  194. 

Sfif  also  Epilepsy.                       ^^^^| 

Co  lor-pcr  vert  ions    in   hystoria, 

iv.  215,  987. 

ouising     oouvulftions,    iii. 

etsentiaU        860.                             ^^^H 

198. 

exanthemata  with,  iv,  889.           ^^^^H 

Color-sjmptO'Eni  due  to  toboooo, 
iv.  230. 

pentypbliti!<,  iii.  290. 
eblorosis  after,  iii.  \m. 

fever  a  cause  of,  iv.  870,           ^^^| 

Color-yislons  foen  in  bomloni- 

chronic,  iii.   190,  19S,  201, 

food  a  cause  of,  it.  870.                 ^^^H 

nlft.  iv.  195. 

2ti;i. 

fright  a  aaase  of,  ir,  879.              ^^^H 

Ckilutotiiy,  iii,  .'^57. 

i*ompncntions  with,  iii.  207. 

gastro-intostlnal   disonleri           ^^^^| 

Anesthesia  in,  iii.  260, 35S. 

oongonitiil,  iii.  203. 

^^^H 

arlinciu!  anu?  after,  iii,  359. 

diagnosis  of,  iii.  202. 

general,                                          ^^^1 

Mepiis  in,  iii.  35<^, 

diet  in,  iii.  205,  200. 

albuminuria     in,     Ir.           ^^^^^| 

for   impcrf«mt«  anus,   iii. 

duo  to    blood^banges,  lit. 

^^H 

329. 

197, 

bowels        iv.  885.                  ^^H 

logitinal.  iii.  300,  362. 

oonstritition,  iii.  190. 

consciousness    in,    ir.          ^^^^| 

left  lumbar,  iii.  .'!2^  358. 

habit,  iii.  195,  iy9. 

^^^^1 

lumbar,    advantages    and 

organic]     disease,     iii, 

death  from,  iv.  880.               ^^^H 

iliBadvantagfttuf,  iii,  .^62. 

195. 

duration  of,  iv.  880,               ^^^H 

of  the  gruin,  iii.  260,  32B. 

paralysis,  ill.  196. 

eclamptio      condition           ^^^^| 

opemtioQ  of,  iii.  358. 

pDiitooeai     affections. 

after,  iv,  884.                     ^^H 

prognosis  after,  iii«  303. 

iii.  196. 

epileptif<)rm.  It.  88S.           ^^^H 

results  of,  iii.  362. 

spa«in,  iti.  197. 

farms  of,  iv.  883.                    ^^^H 

statistics  nf.  iii.  :i6f». 

effects  of,  iii.  im. 

paroxysm  in.  iv,  883.            ^^^^| 

when  Justifiable,  iii.  357, 

elcetricily  for,  iii.  207. 

prtKlromes  of,  iv.  883.             ^^^^| 

when    rtqui^ite,    iii.    364. 

fiK>d  as  eausin^,  iii.  200. 

prognosis  in,  iv,  886,              ^^^^B 

tSrc  also  L}»parotomy, 

in    IrMtment   ofj   UL 

signiOcanca  of,  It.  P""  "                   ^M 

Coma,  signiflaiinec  of,  iv.  488, 

205p 

tpasra*  of,  iv,  t!BI                   ^^^H 
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Convolsions,  general,  stnpor  foU 
lowing,  iv,  884, 
symptoms  of,  iv.  883. 
varieties  of,  iv.  883. 
health  a^er,  iv.  888. 
heredity  in,  iv.  865. 
hot  bath  in,  iv.  893. 
in  acute  infectious  fevers, 

iv.  876. 
in  cerebral  palsies,  485, 536. 
in    inherited   syphilis,   iv. 

590,  591,  592. 
in  measles,  iv.  889. 
in  multiple  cerebro-spinal 

sclerosis,  iv.  501,  509. 
in    poliomyelitis    anterior, 

iv.  695. 
in  scarlet  fever,  iv.  889. 
infantile,  iv.  857. 
insect-bites  a  cause  of,  iv. 

878. 
intermittent  fever  in,   iv. 

876. 
intestinal  parasites  a  cause 

of,  iv.  874. 
irritation  of  nerves  in,  iv. 

878. 
irritations      causing,      iv. 

877. 
kinds  of,  iv.  891. 
lancing  the  gums   in,  iv. 

894. 
laryngeal    causes    of,    iv. 

879. 
malarial,  iv.  876. 
mortality  from,  iv.  887. 
nerve-centres  in,  iv.  858. 
nerve-irritation  in,  iv.  878. 
newly-born  with,  iv.  887. 
ophthalmoscope     in,      iv. 

861. 
pain  in,  iv.  896.  * 

paroxysm  of,  how  treated, 

iv.  893. 
pathology  of,  iv.  890. 
peripheral,  iv.  858,  878. 
pneumonia  as  a  cause  of, 

iv.  876. 
post-mortem     appearances 

after,  iv.  890. 
prodromes  of,  iv.  882. 
rachitis  and,  iv.  866,  888. 
reflex   origin   of,   iv.   864, 

866. 
remedies  in,  iv.  895. 
results  of,  iv.  888. 
salaam,  iv.  801. 
scalds  causing,  iv.  878. 
sequels  of,  iv.  890. 
sex  in,  iv.  865. 
spinal  cord,  iv.  858,  880. 
statistics  of,  iv.  862,  865, 

866,  871,  877,887. 
symptomatology     of,     iv. 

881.    . 
toxadmio,  iv.  875,  877. 
treatment  of,  iv.  548,  892, 

896. 
ursBraic,  iv.  797,  877. 

treatment  of,  iv.  896. 
varieties  of,  iv.  858,  891. 
worms   as   a  cause  of,  iv. 

874. 
Cornea,  abscess  of,  iv.  106, 107, 

109. 
affections  of,  iv.  103. 
anomalies  of,  iv.  119. 


Cornea,  congenital   opacity  of, 
iv.  119. 
congenital   staphyloma  of, 

iv.  119. 
conical,  iv.  117. 
dermoid  tumor  of,  iv.  118. 
diseases  of,  iv.  103. 
herpes  of,  iv.  117. 
inflammations  of,  iv.  103. 

See  Keratitis, 
necrosis  of,  iv.  99. 
pemphigus  of,  iv.  100. 
tumors  of,  iv.  118. 
xerosis  in,  iv.  100. 
Corneal  leucoma,  iv.  107. 
macula,  iv.  107. 
nebula,  iv.  107. 
opacity,     interstitial,     iv. 

113. 
perforation,  prevention  of, 

iv.  108,  109. 
staphyloma,  iv.  107,  154. 
ulcer,  iv.  105. 

circular,  iv.  106. 
creeping,  iv.  106. 
due  to  ophthalmia,  iv. 

80. 
etiology  of,  iv.  106. 
excavated,  iv.  105. 
infecting,  iv.  106. 
phlyctenular,  iv.  104. 
serpiginous,  iv.  106. 
sloughing,  iv.  106. 
teeth  in,  iv.  110. 
treatment  of,  iv.  108. 
Coryza,  ii.  341. 
acute,  ii.  386. 

antiseptic     treatment 

of,  ii.  391. 
causes  of,  ii.  388. 
definition  of,  ii.  386. 
etiology  of,  ii.  388. 
examination     in,     ii. 

389. 
symptoms  of,  ii.  386. 
treatment  of,  ii.  390. 
syphilitic,  ii.  201,  379,  388. 
ulcerous,  ii.  411. 
Costal  beads  in  rickets,  ii.  224, 

225,  226,  235. 
Cough  defined,  ii.  340. 

from  laryngeal  growths,  ii. 

509. 
in  phthisis,  ii.  676. 
in  pseudo- membranous  lar- 
yngitis, ii.  525. 
nasal,  ii.  341. 
nocturnal,  ii.  342. 
reflex.     See  Reflex  Cough, 
with  enlarged  tonsil,  ii.  467. 
Cough-centre,  ii.  340. 
Cretinism,  ii.  279. 
bones  in,  ii.  288. 
brain  in,  ii.  287,  288. 
climate  in,  ii.  280. 
definition  of,  ii.  279. 
deformity  in,  ii.  282,  285. 
description  of,  ii.  281,  284. 
distribution  of,  ii.  279. 
endemicity  of,  ii.  281. 
face  in,  ii.  282. 
foeUl,  ii.  252. 
functions  in,  ii.  282,  283. 
geography  of,  ii.  279. 
goitre  as  related  to,  ii.  279, 

283. 
head  in,  ii.  282. 


Cretinism,  heart  in,  ii.  289. 

heredity  in,  ii.  281. 

history  of,  ii.  279. 

influence  of  altitude  on,  ii. 
280. 
of  climate  on,  ii.  280. 
of  locality  on,  ii.  280. 

intelHgenee  in,  ii.  284,  285. 

localities  of,  ii.  280. 

mind  in,  ii.  284,  285. 

morbid  anatomy  of,  ii.  286- 
290. 

muscles  in,  ii.  285. 

neck  in,  ii.  283. 

pathology  of,  ii.  286-290. 

prophylaxis  of,  ii.  291. 

scapula  in,  ii.  289. 

secretions  in,  ii.  283. 

senses  in,  ii.  284. 

skull  in,  ii.  286,  288. 

soil  and,  ii.  281. 

spheno-basilar  bone  in,  ii. 
286. 

spine  in,  ii.  288. 

sporadic,  ii.  284,  287. 

symptomatology  of,  ii.  281. 

thyroid    in,    ii.   279,   286, 
287,  290. 

treatment  of,  ii.  292. 
Crime,  juvenile,  iv.  422. 
Croup,  ii.  521. 

catarrhal,  ii.  516. 

false,  ii.  516. 

spasmodic,  ii.  516. 
Croupous  pneumonia,   ii.   686. 
See  Pneumonia,  Cronp- 
ous. 

rhinitis,  ii.  400. 
Cyclical  vomiting,  iii.  22,  28, 

24. 
Cyst,  dermoid,  iii.  737,  738. 

of  bile-duet,  iii.  878. 

of  liver,  iii.  425. 

of  pancreas,  iii.  383,  386. 
See  Pancreatic  Cysts. 
Cysts  in  the  colon,  iii.  93. 

of  kidney,  iii.  582. 

of  penis,  iii.  637. 

of  testicle,  iii.  689. 

of  vagina,  iii.  724. 
Cystitis,  iii.  676. 

causes  of,  iii.  677. 

diagnosis  of,  iii.  678. 

pathology  of,  iii.  677. 

prognosis  in,  iii.  678. 

symptoms  of,  iii.  677. 

treatment  of,  ii.  i678. 


D. 

Deaf-muteness,  congenital,  iv. 
32,  45. 

dactylology  in,  iv.  46. 

detection  of,  iv.  46. 

education  in,  iv.  46. 

hygiene  in,  iv.  45. 

latent  hearing  in,  iv.  47. 

lesions  in,  iv.  45. 

prevention  of,  iv.  36. 

speech  taught  in,  iv.  46. 
Deafness,  anatomical    features 
of,  iv.  48. 

hysterical,  iv.  988. 

improved    by     systematio 
training,  iv.  48. 

incomplete,  iv.  47. 
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B^lilbMi,  lD«>iirab1e,  iv.  Z9. 

DlarrhfBa,  simple,  iii.  106.               ^^^H 

I^ienii?  treatment  of, 

caiifle«  of,  iii,  tOO.                    ^H 

If,  41, 

iii.  n:t. 

pathology  of,  iii.  107.              ^H 

^m         D«fMt«,  tft^uil  and  omU  ii.  036. 

milk  in.  iii.  115. 

rymptoniB  of,  iii.  107.                ^H 

^H         B«forinilios,  tuciikt  htaX  arul.  it 

pathology  of,  iii.  109, 

t reatmen Lot,  i i i ^  108.                 ^M 

^H 

progno«iii  in^  iii.  113. 

Diarrbocal  di#cajie.  iii.  in.                      H 

^H                of  bcmis  til.  127B. 

prostration  in,  iii.  Ill, 

aeute      desquAmaiive,              ^H 

^V                of  infantile  pftraljiii,  iiL 

rotapjGi  tn,  Iti.  110.        i 

'  iii,  79,  m.                      H 

~                      12«8. 

Kymptoms  of,  iti.  lH'tf. 

anatofnioal  features  of,              ^H 

Den^rue,  i,  878. 

treatment  of,  iii.   113, 

iii.  75.                                      H 

^^                 bivetofi»  of.  L  8S5. 

12«. 

bacteria  in,  iii,  63.                     H 

^^                vaiti«eA  (if,  i.  881. 

wet-nnrpc  in,  iii,  115.    | 

brain-leaionM     in,    iii*              ^H 

^^H                coinfaicatiuni    of,    L    S90, 

ncuto  mycotic,  ill.  108. 

8»,  95.                                      ^1 

^H 

ID«^dtd»n1      treiitment 

broncbo  *  pneumonia             ^| 

^^H               difTurcati&t  dia^oiid  of^  i. 

of,  iii,  117, 

in.  iii.  89.                               H 

^m 

ina&mica,  lit.  774, 

muBiM  of,  ill,  62.  64,             H 

^m               epiaomie«  df,  L  S79. 

bmuttvriui,  iii.  lOH, 

70,  103.                                   H 

^K^        ertiptioo  of,  L  S."^^,  890. 

oholcriform,   iii.  125,     See 

oontagitin  of,  iii,  66.                  ^H 

^^^K        etiulojicy  of,  1.  UH, 

Cholera  fnfiinttim. 

dentition  in,  iii.  64,                  ^H 

^^^^B       gvoj^mpby  of^  i.  879,  8B1. 

bnthing  in.  iii,  14, 

diet  in.  iii,  64.                            ^H 

^^^■^        inviu^ton  of,  i.  8S7,  8&»9. 

chronic,  iii.  149, 

«piilemic8  of,   Iii.   68.             ^H 

^^^r              micTocoeoi  ia,  i.  883. 

primary    tyi«e9  of,  iii. 

«iiology  of,  iii,  62.                    H 

^^1               optathattnoj^copio     feftturu« 

H!>. 

fbod  in,  iii.  61,  65,  69,              H 

^B                   &U  if.  224, 

fatal  oates  of,  iii. 

1«>2,  103,                                  H 

^^H                pft(boloj^icAl   anatomy  nod 

151. 

heart  in,  tii.  OH,                          ^H 

^H                    patbolojij  of.  i.  SS»5. 

prognosis   of^   iii. 

hygteuis  of^  iii,  67,  69.               ^H 

^H               prognotis  in,  i.  892. 

J^l,  152. 

kidneys  in,  iii.  90.                     ^H 

^m                tUgt*  of,  i,  887-890. 

troatiiiont   of,  iii. 

liver  in,  iii,  90.                           ^1 

^H               sjmptomatologT  of,  L  880- 

1.n,  158. 

lung»  in,  iii.  8U.                         ^1 

^P 

eecoQ^lnry  cafcf  of,  iii, 

mouth  in,  iii,  89,                        ^1 

^^               troalnient  of,  i.  890. 

14»,  1,^2. 

pathol (lexical    ajiatomy              ^H 

D«ntitic>n,  i.  1173. 

appcurivnce  in,  ill. 

of,  iii.  7'>,  79.                          ^H 

allegfid  dii^orlors  of,  i.  350, 

153, 

prophykiin      of,     iiL               ^H 

37tt,  ii.  lot,  mU 

appetite    in,    iii. 

lui,  lao.                          H 

AnomnrKut  off  i.  376. 

153. 

ptooiainet     aA     infla-              ^H 

dunj^ors  of»  i.  75. 

OB1JM8  of,  iii.  149. 

encing,  ill,  71,  74,                  ^H 

delAjfMl.  i.  03,  376. 

ebange  of  air  in, 

aoa«rou  of  the  year  in,             ^H 

in  rnchitis,  u  382,  IK  226. 

tii,  160. 

iii.  68,                                    H 

irregular,  i.  5177. 

clothing    in,    iii. 

aUtmmh  in,  iii.  90.                   ^M 

multifile.  L377. 

158. 

«toole  in,  iii.  95.                        ^1 

precocious,  i,  376. 

ooDiplications   in, 

toxi(3  aymptomgi  in,  iii.              ^H 

Aeoond,  diaorderti  of,  i.  ^85, 

iii.  155, 

H 

ii.  9M. 

cornea)  uloen  In, 

tuberrnlojiii  in,  Iii,  DO.               ^H 

Development,  phjitcal,  Iv,  2 IK 

iii.  155, 

won  n  i  Q  g  as  li  oauae,  iii.               ^H 

Diaheft'j^  mellitust,  ii.  320. 

diagnoeiw    of,  iii. 

^ts,                                      ^M 

riiiiscfl  of,  ii.  iV22. 

155. 

Diet  after  wcjining,  i.  337.                ^^^H 

dix*>ino«iis  of,  ii.  325. 

diet  in,  iii.  158. 

Dilatation  of  the  himrt,  ii,  789.      ^^^1 

tsliology  of,  ii.  322. 

etiology     of,     ill. 

Sea    alto    Enlarge*       ^^^^| 

nervc'influcncfii  in,iK  323. 

14Srf, 

nient  of  the   Heart             ^H 

patho^Iof^y  of,  ii.  322. 

infantile,  iii,  150. 

and  Hypertrophy  of              ^H 

proj^noaia  of,  ii,  325. 

oioutb  in,  iii.  153. 

thc^  Heart,                                 ^H 

sytnptotns  of,  ii.  324, 

nutrition    ior   iii* 

cauMVH  of.  ii.  810.                        ^H 

treatiufsnl  of^  ii.  325. 

154. 

coiupcniiatory,        witb              ^H 

DiagnoftiBf  i.  73. 

orerfoedingiii,iil. 

by  pe  rt  ropby,  i  t .  8ft  1 .              ^H 

of    nervoui    disesAoi,    iii. 

158. 

oonseouttve,  ii,  716,                    ^H 

447, 

progno«ii   in,   ill. 

idiopathic,  ii,  790.                     ^1 

DiArrh()»i,  acute.     Stt  Catarrlii 

156,157. 

OYer-diftentian    in,  ii.              ^| 

Inte«ii{iii1. 

prophylaxiiofjiii. 

H 

acute  djji|^»cptiGr  iii.  109. 

157, 

over-exertion     in,    ii.              ^H 

antiitt»ptioi  for,  iii.  122. 

pttUe  in,  iii.  150, 

H 

Aiopftis  in.  iti.  123. 

154. 

overfeeding  in,  ii,  810.              ^H 

breast 'to  ilk  in,  iii.  115, 

;                            skin  in.  lit.  154, 

physical   «igii»  of,  ii.              ^| 

cauHcti  of,  iii,  lOiJ, 

itooU  in,  iii,  151, 

802,  803.                                 ^1 

ebiiiig«  of  air  fori  iii< 

lii2,  153. 

prognoftif  in,  ii.  807.                ^M 

113. 

symptom*  of,   ill. 

right    ventricular,    ii,             ^1 

olinical  history  of,  iii* 

1 5ft. 

834.                                        H 

109. 

treatment  of,   ill. 

Koundary,  11.  792.  796.              ■ 

oomplicaitontf    of,   tii. 

159. 

tfgn«  of,  ii.  802,  803.                 ^1 

1 13. 

fatty,  iii.  »8,  99. 

irymptomn  of,  ii,  HOI,                 ^B 

course  of,  iii.  109. 

fibrinous.    111     10.1.       See 

treatment  of,  ti.  Sift.                  ^H 

diA}piOii9»  of,  iii.  111. 

MoinbninouM  Eotoritii. 

with  hypertrophy,  it             ^M 

dieu^io  treatment  of;, 

in  dyrpepj-iit,  iii.  4,  33, 

■ 

ill.  114. 

infuctiou-t,  iii,  62,  108, 

of  right  ventricle  In  trfcufl^             ^H 

ferinent<>d  milk  prcpa- 

inflamraJktory,  iii.  134.  See 

pill  inadequney.  ii,  834.                ^H 

rationa  in,  iii.  11 0. 

Eniero  Colli i^,  Acute. 

of  the  Btomuoh,  ii,  41.             ^^^^B 

foodi  in,  Ui.  115. 

muoouD,  iii.  163.  Sru  Mem- 

anatomii^al  feature           ^^^^H 

frc«b  air  for,  iii,  113. 

branuu«  Bnteritia. 

^^^H 
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Dilatation    of    the     stomaoh, 
causes  of,  ii.  42. 
complications  with,  ii. 

45. 
diagnosis  of,  ii.  45. 
diaphragm  in,  ii.  45. 
diet  in,  ii.  5Q. 
external  signs  of,   ii. 

45. 
foods  in,  ii.  50. 
in  dyspepsia,  ii.  7. 
medication  in,  ii.  51. 
non-medicinal     treat- 
ment of,  ii.  40. 
palpitation  in,  ii.  47. 
patnological  anatomy 

of,  ii.  44. 
prognosis  in,  ii.  48. 
skimmed   milk  in,  ii. 

50. 
stenosis  of  the  pylorus 

in,  ii.  40,  42. 
symptoms  of,  ii.  44. 
treatment  of,  ii.  48. 
Diphtheria,  i.  580. 

albuminuria  in,  i.  603,  626, 

672. 
anatomical    characters  of, 

i.  589,  608,  625,  639. 
apoplexy,   pulmonary,   in, 

i.  616. 
atomizer  in,  i.  664,  671. 
bacteria    of,   i.    152,    154, 

585-591. 
blood  in,  i.  602,  612,  62C, 

650,  651. 
brain  in,  i.  613. 
causes  of,  i.  585. 
clinical  history  of,  i.  618- 

621. 
communication  of,  i.  592. 
congestion  of  the  lungs  in, 

i.  650. 
constitutional    disease,    i. 

602. 
diagnosis  of,  i.  128,  605. 
disinfectants  in,  i.  651-656. 
emphysema  from,  i.  615. 
epidemic  nature  of,  i.  581. 
eruptions  in,  i.  625. 
etiology  of,  i.  585. 
fauces  in,  i.  606,  613,  619. 
follicular    tonsillitis  in,  i. 

606. 
food  in,  i.  657. 
geographical  range  of,  etc., 

i.  140.  581,  584. 
germicides  in,  i.  663. 
heart-failure     in,    i.    616, 

637-643,  650. 
history  of,  i.  580. 
hygiene  of,  i.  656. 
incubation  of,  i.  598. 
isolation     of    patients,    i. 

651-655. 
kidneys  in,  i.  603,  618,  626, 

628. 
laryngo-tracheal,  i.  606. 
liver  in.  i.  617. 
lungs  in,  i.  614,  616,  650. 
membrane  of,  i.  601,  605, 

610. 
mortality  from,  i.  650. 
mouth  in,  i.  617,  623. 
mucous  membranes   in,  i. 

610. 
nares  in,  i.  605,  611,  621. 


Diphtheria,  nursing  in,  i.  355. 
oesophagus  in,  i.  623. 
ordinary  type  of,  i.  619. 
paralysis  of.    See  Diphthe- 
ritic Paralysis, 
pathology  of,  i.  589,  608. 
pharyngitis  in,  i.  607,  608. 
pleurisy  in,  i.  615. 
pneumonia  in,  i.  615. 
prevention  of,  i.  651. 
prognosis  of,  i.  649-651. 
pseudo  -  membranes   of,  1. 

601,  610,  611,  621. 
ptomaines  of,  i.  649. 
pulmonary   oedema    in,   i. 

616,  650. 
scarlatinal,  i.  564,  568, 569, 

674,  600,  607. 
septic  poisoning  in,  i.  650. 
severe  type  of,  i.  619. 
solvents  in,  i.  670. 
stomach  in,  i.  611,  617, 623. 
sulphur  -  fumigation  in,  i. 

652. 
temperature  in,'i.  620. 
tongue  in,  i.  617,  620. 
tonsils  in,  i.  606,  613. 
toxsemia  from,  i.  603. 
transmission  of,  i.  594. 
treatment  of,  i.   602,  651, 

656,  672. 
uraemia  in,  i.  650. 
urinary  organs  in,  i.  603, 

618,  624,  626. 
uvula  in,  i.  613,  614. 
virus  of,  i.  585,  589. 
wounds  as   the  seat  of,  i. 
624. 
Diphtheritic  paralysis,  i.  629, 
635,  672,  iv.  808. 
cardiac,  i.  637. 
causes  of,  i.  643. 
clinical  history   of,  i. 

631. 
diagnosis  of,  iv.  808, 

810. 
dysphagia  in,  i.  636. 
heart-failure  in,  i.  637- 

643. 
multiple,  i.  635. 
mutations   of,   i.   635, 

647. 
pathology  of,   i.   639, 

644,  645,  iv.  809. 
symptoms  of,  iv.  809. 
tendon  reflexes  absent, 

i.  633. 
treatment  of,  i.  672,  iv. 
810. 
Dislocations,     iii.   1043,   1097. 

congenital,  iii.  945. 
Ductus  arteriosus,  closure  of,  i. 

252. 
Dyspepsia,  iii.  1. 

acidity  of  stomach  in,  iii.  6. 
acute,  iii.  4,  5,  9,  12,  14. 
blood  in,  iii.  3. 
bowels  in,  iii.  3,  4,  7,  19. 
breast-milk  in,  iii.  2. 
catarrhal,  iii.  8,  19. 
causes  of,  iii.  2. 
chronic,  iii.  5,  6,  9,  10,  16. 
colonic,  iii.  163.   i9re  Mem- 
branous Enteritis, 
constipation  in,  iii.  721. 
diagnosis  of,  iii.  9-11. 
diet  in,  iii.  14,  18. 


Dyspepsia,  digestion  in,  iii.  18 
effects  of,  iii.  5,  11. 
exercise  in,  iii.  17. 
flatulence  in,  iii.  7. 
fontanel  in,  iii.  5. 
food  in,  iii.  2,  3,  13,  18. 
hygiene  in,  iii.  16. 
inherited,  iii.  3. 
lavage  in,  iii.  6. 
lesions  in,  iii.  3,  4. 
meals  in,  iii.  18. 
milk  in,  iii.  2,  14. 
nervous,  iii.  7,  11,  36. 
nurse  in,  iii.  2. 
pathology  of,  iii.  3. 
pepsin  in,  iii.  13,  20. 
prognosis  in,  iii.  8,  11. 
stimulants  in,  iii.  16,  21. 
stomach  in,  iii.  7,  8,  13. 
stools  in,  iii.  7. 
symptoms  of,  iii.  4,  8,  9. 
tongue  in,  iii.  5,  6,  8,  13. 
treatment  of,  iii.  11. 
vomiting  in,  iii.  5,  6,  12. 
worms  in,  iii.  6. 


Bur,  iv.  1. 

anatomy  of,  iv.  2. 

canal  of,  iv.  8. 

chronic  discharge  from,  iv. 

14. 
cleansing  the,  iv.  5,  6,  7. 
diseases,  iv.  1. 
drum    of,     iv.     14.       Se9 

Membrana  Tympani. 
examinations  of,  iv.  7. 
fistula  of,  iv.  4. 
foreign  bodies  in,  iv.  8. 
hygiene  of,  iv.  88,  45. 
inflammation  of,  iv.  11, 12. 

.  See  Otitis, 
injuries  of,  iv.  5,  9. 
internal     diseases    of,    iv. 
39. 
injuries  leading  to  dis- 
ease of,  iv.  40. 
labyrinth  of,  iv.  39. 
malformations  of,  iv.  3,  4, 

8,  14. 
mastoid  disease  of,  iv.  29. 

See  Mastoid  Disease, 
membrana  tympani  of,  iv. 

3. 
middle,  iv.  3,  8, 16, 18.    See 

Otitis  Media, 
ossicles  of,  iv.  3. 
paracentesis  of  membrana 

tympani  in,  iv.  22. 
polypi  in,  iv.  13,  25,  26. 
poultices    to,    condemned, 

iv.  13,  19,  24. 
reflex  phenomena  from  ir- 
ritation of,  iv.  10. 
speculum  for,  iv.  7. 
structure  of,  iv.  39. 
surgical  injurie:i  of,  iv.  9. 
syringing  the,  iv.  8. 
washing  out  the,  iv.  6,  7,  8. 
Earache,  iv.  16,  18,  24,  37. 
hysterical,  iv.  984. 
treatment  of,  iv.  13. 
Eclampsia,  causes  of,  iv.  461, 

796. 
dentition  in,  ir.  796. 
diagnosis  of,  iv.  798. 
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^^^*          1109       ^H 

^WtopMia^  «pilepiv   limuiiiled 

Endocarditis,  sicutc,  fibroul^iiod- 

K»teri«  fever,  dejections  in,  1,               ^M 

■  ^Smjf  iv.  Ti^7,  79S, 

olffi  in,  ii.  774,  777. 

H 

W          pirf[)berftl  irriiaiioafl  e»iif- 

ftetiil,  ii.  771,  772. 

defirtum    in,    i.   459,    471,                ■ 

iDg»  W.  7V7. 

luitribl  «tono«iji  io^  ii. 

487.                                                   ■ 

pnigntwis  in.  iv.  7U8,  888. 

776. 

diagnosis  of,  t.  478.                            H 

sytnptomi  of,  iv.  7V7. 

orer-oxercito      m     • 

diarrhffia   in,  i.  467,   489,                H 

<mu»e  of,  ti.  784. 

496.                                                 ^H 

Eotemn,  ii.  ttl. 

pntbology  «f,  ii,  772. 

di^infecUnt^  in,  i.  4K2.              ^^^H 

ciiuacii  i»f,  ii,  A  1-4^4. 

pbyiical    BigaB    of,   it. 

duration  of,  i.  441,  4(!:i.             ^^^H 

diugnoMti  (»r,  ii.  ft9. 

776. 

enematu  in,  cold,  i.  495,             ^^^^| 

etiology  of*  ii.  51-64. 

progttofiB  in,  ii.  762. 

opidemloa  of,  i.  447,  449^              ^M 

lirogUfMia  ta*  ti.  77. 

uropbylnxtA     agatnit, 

^M 

^^m     Bjrmplauiutolugj  of,  ii.  61, 

ii.  7S3. 

epiftnxi4  in,  i.  466.                     ^^H 

B 

rheuiDiUieiu  in  iy  rola- 

eruption  of,  t.  46U,  474.              ^^^^^| 

^K    tr«iitm«iit  of,  ii.  70. 

tion  ki,  ii,  770, 

etitilugy  of.  i.  442.                       ^^^^H 

v»n<3tio«  of.  ii,  64-69. 

fcarlet  fever  in  tta  rela- 

geogmpby  o^  i.  443.                  ^^^H 

T«eiciuUrf  it.  6.'>. 

tiun  to,  ii.  771, 

heart  in,  i.  4.V6,  464,  491,            ^^H 

£1«pbmDliiu]«,  ii,  03. 

aeptio,  ii,  7H5. 

b«m«»rrbage  in,  L  466,  468,         ^^^H 

{Mitbologj  of,  it.  94. 

g«x  in,  ii.  772. 

^H 

prognofia  of,  it.  94. 

lign*  of,  ii.  776. 

incubfttii^n  of.  t.  449.                          ^| 

trc&ttUGttt^rf  ii.  VI 4. 

0ttbc!Utunoou8    Dodtiled 

itto<cu1»tiun  uf,  i.  446.                           ^H 

Tiirieties  of.  ii.  »3,  94. 

Itt,  it,  777,  778, 

inLe^ltiiul    lietuorrhiige   in,               ^^| 

BmboltaED,  odrebrol,  OAtuos  of, 

tfyraptotna  of.  ii.  775. 

^^^H 

Iv.  632, 

trwimoDt  of,  ti.  783. 

perftirutton  tn,  i.  468.           ^^^H 

•ffooto  of,  ir.  533,  534. 

Vftlvular  di«QMJ9o  m  a 

leeionfi  of,  i.  462.                           ^^^H 

oauso  of,  iL  771. 

tohnr  pneumonia  aa  a  coto-                ^^M 

544. 

cbrooto,  ii.  HI  5. 

pttLiittoD  of,  i.  458,  465,                   ^M 

of  tho  choroid,  iv.  17«. 

aubooiito,  ii.  708. 

lungii  tn,  t.  457,  465,                           ^H 

wilbiD  tho  ej«ball,  iv.  177. 

Enlar^emeat  of   tbe  hourt,  ii. 

meaenterie    glunds    in,    1,               ^H 

Emktlus     di^criiDioatod     froto 

789.     Stf  *]»o  Dilatation 

^^M 

ihri)mb(iA»  iv.  ^M, 

of  tbe  Heart  and  Hyper- 

mouth in,  i,  488.                         ^^^M 

Embryoloj^y,  i.  939. 

trophy  of  tho  Heart. 

norvouft  «ydiGm  in,  i.  470.         ^^^^H 

EtiiLTgflucics,  ill.  *<IJ9. 

au  wool  tilt  ion  in.  ii.  799, 

neuralgia  tu,  t.  472.                    ^^^^M 

Empbyatamn,  ii.  645. 

muMiK  of,  ii.  792,  805. 

onset  of,  i.  459,  46U.                  ^^^H 

eaasoi  of,  ii.  615. 

diagnosis  of,  ii.  H94. 

OM«eouii  syetnni  in,  i.  475.           ^^^^| 

eoiir«e  of,  it.  648. 

eSecU  of,  ii.  79B. 

pathology  uf,  i.  45a.                      ^^^^| 

I_l__ 

iiiAs^nmlt  or,  11.649. 

hi^tolo^y  of,  ii.  791. 

perforation  of  bowoL  in,  I.         ^^^H 

■1 

^^     paUiolnxy  of,  u.  647. 

mutcular  overwork  in,  ii* 

^^H 

■ 

^H     progntMia  in,  it.  650. 

806. 

pcritotiitia  in,  i.  469,  491.           ^^^H 
Feycr's  pi^i«bee  in,  i.  453.          ^^H 

■ 

^™^     H/iiiptotiiA  of,  ii.  648. 

overwork  in,  ii.  H06. 

■ 

ireiiCiuenI  iif,  ii.  6^0, 

pathology  of,  ii,  789,  794, 

pneoitttmia  in,  i.  465,                   ^^^H 

■ 

vartctieD  of.  ij.  645. 

prognotttA  of,  ii,  805, 

proiErixnes  of,  i.  459.                     ^^^^H 

n 

EmpytsiitA,  ii.  T(U>, 

result*  of,  ii.  798,  799. 

progno^ns  in,  i.  481.                     ^^^| 

L 

tkspinitioti  in»  ii.  707, 

rbcmnatiaiu  in,  ii.  809. 

prophyliixifttigatnst,  i.  481.              ^H 

^ 

oxplt)ring-in?ciltc  in,  it.  706. 

seat  of,  ii.  Bor>. 

ptotaaiDO  of,  i.  451.                    _^^^^ 

■ 

parifcccnt«aii  io,  ii.  7U7. 

fymptoiui^  of,  ti.  799,  800. 

rwjili  in,  i.  460,  473.                    ^^^M 

pleuritic,  ii.  *iW. 

treatment  of,  ii.  807. 

reflexes  in,  i.  472,  473.              ^^^H 

H 

pltsurolditiy  in,  ti.  109. 

varieties  of,  iL  789,  805, 

relap««ji  of,  i.  461.                                ^H 

■ 

pus  of,  ii.  706, 

Enteric  fevor,  i,  441. 

sequels  of,  i,  476,                                 ^H 

■ 

thoriioontoiis  ioi  ii.  707. 

aJooholio  Htimitlants  In,  1. 

spt^Qi  6c  tre#t latent  of,  t.  495.         ^^^^H 

■ 

treatiRont  of,  ii.  709. 

4S5,  496, 

spoiji  of,  i.  460,  473.                        ^^^| 

■ 

Bneepbatitig,     oongoniLal,     iv. 

analyBid  of  symptoms  of,  L 

sytiiptotn«  of,  i.  458,  462.             ^^^| 

■ 

483. 

462. 

tom^wraturo  in,  i.  459,  460,                ^H 

■ 

prophylaxis    of,    iv.    763, 

anatomical    Icfioni    in,  i. 

462,  476.                                             H 

■ 

776. 

452,  458.  475. 

thornoiu  trouUles  in,  i.  491.                 ^H 

■ 

ijijiptaois!  of,  iv.  763, 

antif>yTeti<;!4  iti,  i.  492. 

tongtto  in,  i.  466,  479,  488.                 ^1 

w 

troiitatfiTtt  of,  iv.  762, 

aphrtiift  from,  i.  472. 

treatment  of,  i.  481,  485.                    ^H 

Etie*ph*lcjcele,  iv.  730,  741, 
dingnosi*  of,  iv.  742, 

bacEi^rlm  iu,  i.  445. 

tymf<an>-  in.  i.  453,  468.                      ^H 

batb  in,  i.  488.  494,  495. 

ty  po  of,  i  n  ob  t  td  hood,  i.  45 1 ,                ^M 

Tmtli>Uive  trojittueiit  of,  iv. 

bed'florD^,  i.  474.  491. 

458,460,462.                                       H 

742. 

buwutnin,  i.  453,  467. 

ulocrat^on  of  the  bow«l«  in,                ^| 

Eodooardiii^,  acute,  ii.  76$. 

cau»«iof,  i,  442. 

i.  453,  454,                                          ^1 

Anamiiji  of,  ii.  779. 

dtmitUo    influenuvi   in,    i. 

Enteritis,  incmbrAoouH,  iti.  163.                ^B 

ii(i»cultatioi]  in,  ii.  776, 

443. 

Entero-o<ditin,  ncute,  iii<  134,                     ^| 

78», 

el  in  teal  course  of,  in  child- 

blotHly    aioola    in,    ill.                ^H 

oArdiao     hypertrophy 

hood.  i.  4o9. 

^1 

in,  ii.  779. 

oold  ntTuiiiiiin  in,  i.  494. 

calj%rrhal,  iii.  140.                         H 

nodultti  in,  il.  774, 

eollupse  in.  I.  464. 

oausoA  of,  iii,  134.                          ^H 

777. 

complicatlotit    of,    i,    458, 

corn  plications    of,   til.                ^H 

ty mptoitiji    of,  ii. 

464,  465.  4rt9,  471,  474, 

■ 

779. 

476,  485. 

Qonvaloioctioo      from,                ^| 

Q&oioi  oU  ii.  76$. 

oonAtitutionol  aymptoms  in, 

iti.  145,  149.                       ^^M 

i.  451. 

croupous,  Iii.  139.                ^^^^| 

dlfisnoflif  of,  ii.  780. 

diagnosis  of,  iii.  143.           ^^^^^ 

dropfly  of,  it.  779. 

csanval<i«W!eneo  from,  J.  468, 

cnemaU  iu,                          ^^^^H 

otDbolii^m  frotn,  ii.  779. 

464,  495, 

^^^^^M 

©tiology  of,  ii.  768, 

coaraeof,  i,  45S-4G3. 

furunolea  iu^                       ^^^^H 

^ 

H 
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Entero-oolitis,  acute,  glands  in, 
iii.  142. 
hygiene  of,  iii.  144. 
irrigation  of  bowel  in, 

iii.  147. 
magnesium  silicate  in, 

iii.  146. 
milk  diet  in,  iii.  145. 
mouth  in,  iii.  137, 142. 
nervous  symptoms  in, 

iii.  137. 
nutrition  in,  iii.  139. 
poultices  in,  iii.  147. 
prognosis  in,  iii.  141, 

143. 
prophylaxis     in,     iii. 

143. 
shreds  in  stools  of,  iii. 

138. 
stomatitis  in,  iii.  142. 
stools  in,  iii.  137. 
symptoms  of,  iii.  134. 
tongue  in,  iii.  137. 
tonics  after,  iii.  149. 
treatment  of,  iii.  143. 
varieties  of,   iii.   134, 
139. 
Enuresis,  iii.  591. 
Bpilepsy,  iv.  899. 
aura  of,  iv.  899. 
brain  in,  iv.  9U3. 
bromides  in,  iv.  910. 
causes  of,  iv.  902,  906. 
convulsive   centre   in,   iv. 

905. 
comu  Ammonis  in,  iv.  904. 
cortical    involvements   in, 

iv.  905. 
curability  of,  iv.  907. 
diagnosis  of,  iv.  906,  998. 
double  consciuusness  in,  iv. 

899,  900. 
environment  in,  iv.  901. 
etiology  of,  iv.  902. 
face  in,  iv.  899,  902. 
histological  changes  in,  iv. 

904. 
hystero-,  iv.  900,  972.     See 

Hystero-Epilepsy. 
idiocy  following,  iv.  1029. 
idiopathic,  iv.  900,  903. 
in  cerebral  palsies,  iv.  540. 
Jacksonian,  iv.  902. 
lesions  in,  iv.  902,  903. 
major  and  minor,  iv.  899. 
nocturnal,  iv.  900,  998. 
operative  treatment  of,  iv. 

759. 
ophthalmoscope  in,  iv.  197, 

861. 
pathological    anatomy    of, 

iv.  903. 
peripheral  lesions  causing, 

iv.  906. 
procuraive,  iv.  900,  902. 
prognosis  in,  iv.  907. 
recurrence  of,  Iv.  901. 
8cleroi<i8  of  brain -elements 

in,  iv.  904. 
symptoms  of,  clinical,  iv. 

899. 
syphilitic,  iv.  592. 
treatment    in    the   fit,    iv. 

901. 
treatment  of,  iv.  908. 

operative,  \v.  759, 908. 
types  of,  iv.  8^«,  «QQ,  Wi. 


Epileptic  condition,  iv.  859. 
convulsions,    methods    of 

producing,  iv.  905. 
diathesis,  iv.  866. 
idiocy,  iv.  1029. 
seisures  in  multiple  scle- 
rosis, iv.  501. 
Epileptiform    convulsions,    iv. 

796,  883.     See  Eclampsia. 
Epilepto- hysteria,  iv.  973,  976. 
Epileptoid   state  with   organic 

brain-disease,  iv.  461. 
Epistazis,  ii.  345. 
causes  of,  ii.  347. 
diagnosis  of,  ii.  350. 
diseases  associated  with,  ii. 

348. 
heredity  in,  ii.  349. 
idiosyncrasy  in,  ii.  349. 
mental   emotions  causing, 

ii.  350. 
pathology  of,  ii.  355. 
periodical,  ii.  353. 
predisposition  to,  ii.  349. 
prognosis  in,  ii.  354. 
salutary,  ii.  354. 
spontaneous,  ii.  335. 
surgical  treatment  of,   11. 

358. 
symptoms  of,  ii.  356. 
treatment  of,  ii.  357. 
vicarious,  ii.  353. 
Erysipelas,  i.  771. 

ambulatory,  i.  780. 
antiseptics  in,  i.  783. 
bacteria  of,  i.  772. 
causes  of,  i.  771. 
cerebral  symptoms,  i.  776. 
complications    of,    i.    778, 

781. 
contagion  of,  i.  773. 
diagnosis  of,  i.  779. 
epidemics  of,  i.  773. 
external  applications  in,  i. 

781. 
in  the  pew-bom,  i.  777. 
integument  in,  i.  775.       ^ 
kidneys  in,  i.  776. 
pathological    anatomy,    i. 

778. 
prevention  of,  i.  781. 
prognosis  of,  i.  780. 
prophylaxis  of,  i.  781. 
pseudo-,  i.  780. 
sarcoma    banished    by,    i. 

772. 
sequelte  of,  i.  778. 
skin  in,  i.  775. 
stimulants  in,  i.  784. 
symptoms  of,  i.  774,  776, 

777. 
treatment  of,  i.  781. 
varieties  of,  i.  771. 
Erythema,  ii.  14,  17,  39,  40. 
causes  of,  ii.  14. 
diagnosis  of,  ii.  16,  40. 
etiology  of,  ii.  14. 
prognosis  of,  ii.  40. 
symptoms  of,  ii.  14. 
treatment  of,  ii.  15,  16,  40. 
varieties  of,  ii.  14,  17,  39. 
Exercise,  iv.  255. 
abuse  of,  iv.  279. 
avoidance  of   dangers   in, 

iv.  280. 
benefits  of,  iv.  279,  371. 
^^WiV%  qI,  Vs  .  11  A,  276,  279. 


Exercise  for  girls,  iv.  296. 

for  young  children,  iv.  281, 

282. 
ill  effects  of,  iv.  279. 
injurious  in  some  cases  of 

chorea,  iv.  853. 
moral  effects  of,  iv.  276. 
Exophthalmic  goitre,  iv.  952. 
anatomical  features  of, 

iv.  953. 
causes  of,  iv.  952. 
etiology  of,  iv.  952. 
exophthalmos    in,   iv. 

955,  956. 
fundus    oculi    in,    iv. 

205. 
galvanism  in,  iv.  955, 

956. 
heart  in,  iv.  953,  954. 
heredity  in,  iv.  952. 
lesions  in,  iv.  953. 
pathology  of,  iv.  953. 
sympathetic  nerve  in, 

iv.  955. 
symptoms  of,  iv.  954. 
thyroid   gland  in,  iv. 

953,  954. 
treatment  of,  iv.  955. 
Eye,  iv.  50. 

abnormalities  in,  iv.  159. 
ametropia  in,  iv.  140. 
artificial,  iv.  167. 
bums  of,  iv.  148. 
ciliary  wounds  of,  iv.  149. 
diseases  of,  iv.  120, 159. 
external  muscles  of,  iv. 

133. 
lens  of,  iv.  126.     See 
Cataract  and  Lens, 
emmetropia  of,  iv.  140. 
enucleation        of,        after 

wounds,  iv.  149,  157. 
far-sighted,  iv.  141. 

glasses  for,  iv.  141. 
foreign  bodim  in,  iv.  147. 
hygiene  of,  iv.  366. 
hyperopia  of,  iv.  141. 
iiguries  of,  iv.  147. 
malformations  in,  iv.  159. 
massage  of,  iv.  110. 
ophthalmoscopy  of,  iv.  158. 
penetrating  wounds  of,  iv. 

147,  149. 
refraction  of,  iv.  140. 
retinal   affections  of.    See 

Retina, 
rupture  of,  iv.  148. 
surgical  operations  on,  iv. 

150. 
traumatism  of  fundus  of, 

iv.  167. 
vitreous  humor  of,  iv.  126. 
wounds  of,  iv.  147. 
Eye-disk,  abnormal  tint  of,  iv. 
161. 
congenital  deposits  of  pig- 
ment on,  iv.  160. 
malformations  of,  iv.  159. 
retained  nerve-sheaths  of, 

iv.  161. 
transparency     of     nerve- 
fibres  of,  iv.  161. 
Eyelid,  abscess  of,  ir.  56. 
angioma  of,  iv.  59. 
atheroma  of,  iv.  58. 
coloboma  of,  iv.  67. 
fissure  of,  iv.  67. 


^^p 
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^^^                                     I 

Eyelid,  furuncle  of,  W.  55. 

Fever,     boat-produotinn     and 

Fractures,    of   epi trochlea,   iii.               ^| 

in]nriM0f»  tv.  Hl;4. 

bcat'lotfs  in,  L  417,  41B. 

^H 

^_^               invereloti  of.  iv.  62,  6a. 

hectic,  i.  417. 

of    fomar.   iii.   1032.     <S««       _^^^H 

^^m              Itipufl  of,  ir.  60. 

pack  in.  i.  432,  437. 

^^^^^1 

^^H              jDolItiioum  oontagioium  of, 

paludul.     .See  Malaria. 

of  tibula,  iii.  1693.                      ^^H 

^m 

poiaons  of,  i.  422,  423. 

of  foot-bones,  iii.  1097.              ^^H 

^^m             molluaatitn  fibroium  of,  tv. 

putse  in,  i.  429. 

of  forearm,  iii.  1976.     ,Sr.e        ^^H 

^H 

relapsing,     Se*   Eelmpiiing 

Forearm.                                   ^^^H 

^^m             neevui  cif,  17.  59, 

Fever. 

of    great    troehaatcr,    iii.               ^^M 

^^H               ncumum  of^  tv.  50, 

remittent,  L  476. 

1084,                                            ^_^M 

^^H              fV'lciDiii  of,  Iv.  r>4'i. 

•cartel.    See  Scarlet  Fever. 

of  band,  iii.  1082.                     ^^H 

^^1             pbk<gniuuuus  mflammAtloD 

akin  in,  i.  410,  429. 

of  biitnuru0,  iti.  1662.                ^^^^H 

^H                 or,  IV.  56. 

■ponging  in,  I.  4M, 

of  Icg-bonw,  ill,  1093.              ^^^H 

^^B              pluUo  oiKimUong  on,    iv. 

tpotted.     »SVe  C«rebro-8pi- 

of    lower    extremity,    iii.               ^H 

^B 

nal  Fever. 

1082.                                                 H 

^V              plexiform   noiiroma  of,  ir. 

atimulants  in,  i.  437. 

of  neck  of  fuuiur^  iii.  1084.                ^H 

■ 

armptoms  of,  i.  427. 
thermic,  L  4:t9. 

of    nvck    of    buineruf,    iii.                ^^| 

^H               post-vnriulous  utoor  of,  ir. 

1063,  1065.                              ^^^H 

H 

tongue  in,  1,  429. 

of  (ileoranim.  iii.  1074.              ^^^^^M 

^^1              pMudo-erjsipfllai     of,     iv. 

treattnent  of,  i.  433,  974. 

of  flcapula,  iii.  1062.                  ^^^H 

^m 

types  0^  i.  427. 

of  Borgioal  nu<?k  of  hume-               ^H 

^H              pto«i3,  iv,  SS,  6A. 

typboid.         i!f«e      Enterio 
Fever. 

rud,  iii.  1065.                                   ^1 

^^B              turcoma  of,  jr.  59. 

of  tibia,  iii.  1093.                               ^1 

^^H               iiebjt<''«oU!(  tumor  of,  iv.  5S. 

typhus.  Stt!  Typbu*  Fever. 

of    upper    extreaiity,    iii.                ^H 

^^m              iiy}>hilitietii»cii«eof,  ir.  57. 

Fcetal  appendages,  di^faiea  of 

105i>.                                                 ^M 

^V       BjelidA,  tibMnee  of,  ir.  68, 

the,  i.  233. 

of  up]ter  maxilla,  ill.  1055.               ^H 

^H                aflTectioiifl  of,  iv.  50. 

circulation,  1.  27,  2S.    64, 

pivrtinl,  iii.  I04U.                                   ^M 

^H               eon^^etiitiLl    defocts   of,   iv. 

2fi3,  2fifl. 

phenomena  and  sympt<»mti                ^H 

^B 

di«ea«e«,  infectious,  i.  217. 

of.  iii.  1052.                                      ^H 

^^^^       dcfccU  of,  »r.  61.  m. 

non -infectious,  i.  230. 

simple,  tii.  lt)49.                           ^^^H 

^^^^H       «rjr«if>^clii4  of,  ir.  56. 

heart,  i.  26. 

ep«o)al,  iii.  1054.                         ^^^H 

^^HV       grinukr.  iv.  8S»    .l^e«  Opb- 

membranes,  i.  95t. 

sprain,         1049.                          ^^^H 
statiitici  of,  i  i  i .  1 0  46.                 ^^^H 

^^^                Ihalmia.  Gmnular« 

»ypbili.s  1.  221-225, 

^V        Gjo-itruin,  iv.  H^. 

diiijKU'ji^iB  of,  i.  222. 

ewetling  of,  iit.  1953.                 ^^^H 

^H               ft  cause  of  ft}«grtm^  It.  833, 

liver  in,  i.  224, 

traatment  nf,  iii.  1054,               ^^^H 

^m                   S3i,  S37. 

pathology  of,  i.  223. 

Functional     di»orders    of    tll6       ^^^H 

^B              deteoiion  of.  iv.  «38. 

prognosiJi  of,  i.  225. 

buart,  ii.  742-745.                          ^^^H 

^^H               in  iny»pi»,  iv.  142, 
^^H               in  teUoolii.  iv.  366, 

sign*  of.  i.  223. 

^^^^M 

Foods,  i.  4. 

^^^^H 

^H              ite  effeotj  on  eharftctor  and 

artificial,  1.  310.  311.  315, 

^^H 

^^H                  Ibfl  puriutU  of  lifny  ir. 

318,  321,  349. 

^^^H 

^H 

fore«- values     of,    iv,    259, 

Qangrene,  iii.  908,                            ^^H 

^^^H       nlief  of,  iv.  197. 

291. 

aJtor  fracture,  iii.  1077.               ^^^H 

^^^H      raialU  of.  iv.  144. 

household    preparation  of. 

of  thi^hibtm  iii.  728.                          ^M 

^^^^^^B 

1.  320-a29. 

of  rbe  mouth,  11.  972,  974.        ^^M 

^^^^^M 

infant^',  10  oallod,  i.  340. 

iSVur  Can  (.'rum  Or  in.                    ^^^H 

^^^r 

patent,    i.   310.    311.    315, 

of  the  skin,  it,  58.                      ^^^M 

^^m^^ 

318,  321. 

causes  of.  it.  59.                    ^^^H 

^M       Face,  eoDgonital  defects  of,  il« 

Fractures,  iii.  1043. 

diagnoiii  of,  ii.  59.            ^^^H 

^n             936. 

causes  «f,  ii*.  1647. 

hiarfiry  of,  ii.  59.                ^^^H 

^H               deformity  of,  ii.  9.19. 

eomuiinat^d,  Jii.  1049. 

pathology  of,  ii.  50.             ^^^H 

^H               fissoros  of,  it.  937,  940. 

oomplete,  tii.  in*|Q. 

prngno^in  iu,  ii.  54.             ^^^^| 

^m               foMa]  tumor  of,  ii.  0^9. 

oomplicated,  iii.  1049. 

symptomatology  of,  ii,         ^^^H 

^m               obliatto  fiMAure  of,  ii.  937. 
^m               pamljflla  of*    *^««  Farmlj- 

cminpouud,  iii.  1049. 

^1 

crepitus  as  a  sign  of,  iii. 

treatment  of.  ii.  60.                     ^H 

^m                    ais.  Facial. 

1053. 

of  the  apleen.  it.  897.                        H 

^f                 teratomata  of,  ii.  939. 

deformity  as  a  sign  of,  iii. 

Qangrenons      batano-pofthitls,         ^^^H 

Feeding,  i.  270. 

1053. 

^^H 

artiiiebil,  i.  288^329. 

during  birth,  ill.  1652. 

Oaiftralgia,  Hi.  25.  1024,                    ^^H 

iolervAU  b«tweeti,  i.  273, 

furearm,  iii.  1076. 

cauaes  of.  iii.  25.                          ^^^^| 

rulen  fof^  ii.  27.'i. 

fragilitv  of  bonet   In,  Iii. 

diagnosia  of,  iii.  27.                    ^^^H 

Feeding  lubes,  i.  294,  296.  297, 

1047.' 

faiitory  of,  iii.  25,                       ^^^H 

298, 

green-stiek,  iii.  777. 

of,  iii.  27.                          ^^^H 

Fcvur,  i.  417. 

heredity  in,  itI.  1049. 

pathology  of,  iii.  26.                   ^^^H 

antipyretics  in,  i.  434. 

impacte^l,  iii,  1049, 

periwhcity  in,  tii.  27,                 ^^^H 

1                       bact&rm  iti.  i.  422.                 ' 

ineomptoto,  iii,  777. 

^^H 

batbmg  in,  i.  4.Hfl. 

intra-uterint',  iii.  1051. 

symptoms  of,  iii.  26.                  ^^^^| 

caui^s  of.  i.  421. 

mode  of  n^pair,  iii.  1053. 

treatment  of,  iii.  26.                   ^^^^| 

eerebral    aymptoma   in,    i. 

multiple,  iii.  1049. 

Oastrectasia.  iti.  41.                              ^^^H 

4:tl.                                       1 

of  bonei  of  faee,  iii.  1054. 

Qastrio  euncor,         54.                          ^^^^| 

cerebro  spinal,  i,  514. 

of  earpiil  bnne^it,  ttl,  1982. 

caUrrh,  iit.  1,  8,  32.                   ^^H 

coriBLipation  in,  i.  433. 

of  claviL'le,  iii.  10.V9. 

acute,  iii.                              ^^^M 

continued,  i.  439.             *      1 

of  condyle  of  bumerus,  111. 

anorexia  in,  iii.  36.            ^^^^H 

deUriuni  10,  i.  431. 

1072. 

aphasia  in.  iii.  37.             ^^H 

diet  in,  i.  iH^, 

of    coronoid    pro«c#«.    Ill, 

oaasas  of,  iii.  34.                 ^^^H 

cnlenc,  I  441.   Se*  Enteric  ' 

1075. 

ohmnietsn  of,  iii.  33,             ^1 

F»rer. 

of  epioondyk*.  iii.  1079. 

^^H 

■ 
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Gastric  catarrby  oooiplications 
of,  iii.  36. 
oonvulsions  in,  iii.  36. 
diagnosis  of,  iii.  37. 
food  in,  iii.  38. 
pathology  of,  iii.  33, 35. 
prognosis  in,  iii.  37. 
symptoms  of,  iii.  35. 
treatment  of,  iii.  38. 
types  of,  iii.  35. 
vomiting  in,  iii.  36. 
deformities,  iii.  60. 
disorders,  iii.    1,  30.     See 

Stomach,  Diseases  of. 
hemorrhage,  iii.  55. 

blindness  after,  iii.  67. 
causes  of,  iii.  56. 
diagnosis  of,  iii.  57. 
of  the  new-bom,  iii. 

56. 
prognosis  in,  iii.  58. 
symptoms  of,  iii.  57. 
treatment  of,  iii.  58. 
varieties  of,  iii.  56. 
vomiting  in,  iii.  59. 
ulcer,  iii.  51. 

causes  of,  iii.  52. 
diet  in,  iii.  54. 
hemorrhage  from,  iii. 

53. 
pathology  of,  iii.  52. 
prognosis  in,  iii.  54. 
symptoms  of,  iii.  51. 
treatment  of,  iii.  54. 
Gastritis,  iii.  32. 

causes  of,  iii.  32. 
diphtheritic,  iii.  33. 
lesions  in,  iii.  32. 
symptoms  of,  iii.  32. 
Gastro-duodenitis    a    cause  of 

icterus,  iii.  415,  417. 
Gastrodynia,  iii.  25. 
Gastro-enteritis,  chronic  pseu- 
do-membranous, iii.  163.   See 
Membranous  Enteritis. 
Genital  organs,  female,  iii.  741. 
Gland,  thymus,  ii.  543. 

thyroid,  ii.  543.    See  Thy- 
roid Gland. 
Glands,  abscess  of,  ii.  914,  917, 
919. 
bronchial,  ii.  659. 
disorders  of,  ii.  1. 
enucleation  of,  ii.  918. 
excision  of,  ii.  917. 
extirpation   of,  for  tuber- 
culosis, ii.  184. 
in  phthisis,  ii.  677. 
in  scrofula,  ii.  153. 
in  syphilis,  ii.  203. 
lymphatic,  their   distribu- 
tion   and    drainage,    ii. 
lo5. 
of  the  mediastinum,  disease 

of,  ii.  729. 
scrofulous,  ii.  907. 
sebaceous,  ii.  1. 
structure  of,  ii.  907. 
sweat-,  ii.  11. 
tuberculosis  of,  ii.  168. 
Glandular   disease,    scrofulous, 
ii.  153. 
abscess  in,  ii.  158, 162. 
dentition  in,  ii.  154. 
diagnosis  of,  ii.  158. 
exciting  causes  of,  ii. 
154. 


Glandular  diseaae,  injuries  aa 
causing,  ii.  154. 
lesions  of^  ii.  153. 
prognoeis  in,  ii.  157, 

163. 
seats  of,  ii.  913. 
secondary,  ii.  912. 
suppuration  in,  ii.  157, 

162. 
treatment  of,  ii.  159, 
162. 
Goitre,  ii.  720. 

and  cretinism,  ii.  279,  286, 

290,  292,  721. 
causes  of,  ii.  720. 
diagnosis  of,  ii.  722. 
exophthalmic.   iS'ee  Exoph- 
thalmic Goitre, 
geological  rehitions  of,  ii. 

721. 
heredity  in,  ii.  721. 
myxoedema  in  its  relation 

to,  ii.  721. 
pathology  of,  ii.  721. 
prognosis  in,  ii.  723. 
symptoms  of,  ii.  722. 
treatment  of,  ii.  723. 
varicose,  ii.  722. 
varieties  of,  ii.  721. 
Gums,  congenital  hypertrophy 
of,  ii.  945. 
union  of,  ii.  945. 
hypertrophy  of,  ii.  986. 

operation  for,  ii.  987. 
in  acute  rickets,  ii.  254. 
in  scurvy,  ii.  985. 
suppurative    inflammation 
of,  ii.  984. 
Gymnastics,  active,  iv.  302, 303. 
s&sthetic,  iv.  303. 
ancient,  iv.  301. 
apparatus  for,  iv.  370. 
classified,  iv.  302. 
educational,  iv.  303. 
for  children,  iv.  282. 
for  girts,  iv.  297,  357. 
history  of,  iv.  301. 
in  schools,  iv.  302,  369. 
medical,  iv.  30.^. 
miliUry,  iv.  303. 
passive,  iv.  303. 
pedagogic,  iv.  302. 
positions  in,  iv.  304. 
school,  iv.  302,  369. 
Swedish,  iv.  301. 


H. 

HsBmbphilia,  ii.  870,  879. 

arthritis  in,  ii.  883. 

causes  of,  ii.  880. 

climate  in,  ii.  881. 

diagnosis  of,  ii.  883. 

heredity  of,  ii.  879,  880. 

joints  in,  ii.  883. 

mortality  from,  ii.  884. 

pathology  of,  ii.  881. 

petechisB  in,  ii.  883. 

prognosis  in,  ii.  884. 

prophylaxis  of,  ii.  884. 

sex  in,  ii.  880. 

symptoms  of,  ii.  882. 

treatment  of,  ii.  884. 

wounds  in,  ii.  885. 
Hare-lip,  ii.  937,  995. 

bilateral,  ii.  997,  1004. 


Hare-lip,  doable,  ii.  997,  1004. 
nature  of,  ii.  995. 
operation  for,  ii.  999, 1001, 

1004,  1007,  1081. 
Hay-fever,  ii.  663. 
causes  of,  ii.  664. 
diagnosis  of,  ii.  667. 
history  of,  ii.  663. 
pathology  of,  ii.  666. 
prognosis  of,  ii.  667. 
resorts  for,  ii.  668. 
symptoms  of,  ii.  666. 
treatment  of,  ii.  667. 
Head,  anatomy  of,  i.  11. 
blows  upon,  iv.  555. 
^rtometer  for,  iv.  774. 
defects  of,  due  to  maternal 

impressions,  i.  209. 
distortions  of,  in  labor,  i. 

251,  258. 
enlarged,  i.  95.     See  Hy- 
drocephalus, 
injuries  of  the,  in  labor,  i. 

258,  267. 
massage  of,  iv.  328. 
sections  of  the,  i.  14,  16, 

55,  96. 
Headache,  iv.  828. 

anaemic,  iv.  828,  836. 
asthenopic,  iv.  835. 
causes  of,  iv.  828. 
cerebral    disease    in,    iv. 

838. 
classification  of,  iv.  829. 
dyspeptic,  iv.  837. 
ear-disease  in,  iv.  838. 
eye-troublM  in,  iv.  838.  See 

also  Megrim, 
hysterical,  iv.  984. 
in  multiple  cerebro-spinal 

sclerosis,  iv.  500,  513. 
in    tubercular  meningitis, 

iv.  514,  515,  516,  619. 
malarial,  iv.  838. 
of  hypermetropic  children, 

iv.  349. 
sick.     See  Migraine, 
significance    of,    iv.    450, 

828. 
types  of,  iv.  829. 
unilateral,   iv.     790.      See 

Migraine, 
anemic,  iv.  838. 
varieties  of,  iv.  450. 
Heart,  aneurism  of,ii.  840,  841. 
anomalies  of,  in  the  fcetas, 

ii.  749. 
aortic  disease  of.  See  Aortic 

Valvular  Disease  of  the 

Heart, 
bifid  at  apex,  ii.  750. 
bilocular,  ii.  750. 
congenital  disease  of.     See 

Heart- Disease,  Congeni- 
tal, 
defects  of  ventricular  sep- 
tum of,  ii.  753. 
dilaUtion  of,  ii.  789.    See 

Dilatation  of  the  Heart, 
enlargement    of,    ii.    789. 

iS'ee  Enlargement  of  the 

Heart,  Dilatation  of  the 

Heart,  and  Hypertrophy 

of  the  Heart, 
functional  disorder*  of,  ii. 

742. 
hypertrophy  of,  ii.  789. 
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^^^                             ^fl 

^H      Umrtp   inflammatioQ   of,     S*c 

IJer^diiary  atiucia,  ir.  716.  See 

Hip-joint  diioate,  general  tuber >          ^^^H 

^^M                 £n<JocardilU  and   Myo- 

Ataxia,  Friedreiob's. 

OttlMilfl  aa  a  c^nupli            ^^^^| 

^H                 c^rdiUi. 

atajiie  paraplegia,  ir.  725. 

eat  ion  of,  iii.                     ^^^H 

^H             le«ion0  iktid  con  gent  Ul  d«* 

oerroui  dtuuMio,  ir.  448. 

bemurrbago     in,     iii.          ^^^H 

^H                 fficM  off  at   Lbo    pulmo- 

prugreisive  mascnlar  atro- 

^^H 

^H                 nftrj  oritioc,  H.  757. 

phy,  ir.  821. 

int  ra^pol  v  ic  absccu  in,           ^^^| 
iii.  1188.                                    ^H 

^I             ksions  ftsd  dolecti  of,  at  Cbe 

syplulb,  ii.  180. 

^^^^         Aortio  oHlii>e,  li.  7t)(K 

laiiLM,    it>    retationibip    to 

limitation    of    motion          ^^^^| 

^^^^B    new  growths  of,  ii.  813. 

multipb     solero«it,     ir. 

^^H 

^^^^F    ■jphllitiG    diteoAe    of,    iL 
^^^^          842,  844,  84&. 

508. 

long    (Splint    in,     ill.         ^^^H 

Heredity  in  caknill*  iii.  597. 

^^H 

in  rhiorosift,  iii.  777. 

manual  oRtooolasi#  in,          ^^^H 

^^H                  mlar    BiBenjie,    CnrdiAO 

in  deforinitiefl  of  tbia  brcait, 

^^H 

^^H                  An(^urii*m,  DlUtatioti  of 

iii.  753. 

motion  in  treating,  Hi,          ^^^H 

^^m                 the  Heart,  EiidiK»inliti», 

in  doformity,  iii.  036. 

^^M 

^^m                PericanlitiB.     Myoeardl- 

in  exc«««ire  growib«,  iii. 

mo»outar  waBting   in,          ^^^H 

^H                 tUf  EalArgeinunt  of  the 

930. 

^^H 

^^1                 Bc&ri,  Functional    Dl9> 

in  fracture,  iii.  1048. 

ope rnt  i on  lo r,  1  ii .  1 1 93,          ^^^H 

^H                  orders  of  the  Heart,  Uy^ 

in  lierniti,  ill.  237. 

^M 

^^H                   partrciphj  of  tho  flenrL, 
^^H                 Mitral  InaJei|uac7,  Mi- 

in  leukemia,  iii.  7M. 

paii»ive  motion  iOp  iii.          __^U 

in  polydiiutylLtjui,  iii.  9<U>, 

^^^M 

^^H                  tnil    Stcnosb,    TriciJHpid 

in    ispitial    curvature,     iit. 

rcfultii    of,    iit.    1188,         ^^H 

^^1                  Imblequaoy,  and  Valvu- 

]  OU;i. 

^^H 

^^H                  liLr  DUeuJi}. 

in   tubercular    meningilia, 

aplint  in,  iii.  1177*              ^^^H 

^^^^     conge niul,  it  747,  762. 

iv.  517. 

itage«  oi;  iii.  1160.               ^^^M 

^^^^^L           dt«gao»la  of,  ii.  764. 

of  netir- light,  ir,  368, 

nUillntnit  of,  iU.  1189.                 ^H 

^^^H           fiL^Ul,  iL  747,  74d. 

of  otitic  motliji,  iv.  32. 

pymptuijiM  of,  iii.  11^1.                  ^H 

^^^H            patbidog;  on  ii.  748. 

Hcrmaphro<li{»tn,  iii.  663. 

treatment  of,  iii.  1173,                  ^B 

^^^^^H           proguoaia  in,  ii.  70B. 

diiignosia  of,  iii.  569. 

H 

^^^^r           ajmpioint  of,  il.  762, 

treatment  of,  iii.  671, 

tuxfltions     of,    iii.     1116-          __^M 

^ 

Ifemiu,  ill.  231, 

^^^1 

^H                      treatment  of,  ti.  766. 

causM  of,  iii.  231, 

HoipUiili,  children^,  ir.4O0.              ^^^H 

^H      H«al  And  motion,  iv.  2^i<. 

curcbral,  ir.  I'M.     St«  Bn- 

odtuiniitration  of,  Ir.          ^^^H 

^H              *■  a  diflinfflotant,  iv.  358. 

cophalocelc. 

^M 

^H              from     muscular    oontrac- 

fot  lowing     an     opon^ 

construction     of,    if.          ^^^H 

^H                   iiona,  iv.  26S. 

lion,  iv.  779. 

^^^1 

^H      Heating  and  vontilating  appa^ 

prevention  of,  ir.  780, 

dnilnage  oC  It.  415.             ^^^^| 

treiitioeot  of,  ir.  781, 

beating    of,    ir*    411.         ^^^1 

^M               «cboot.hoase,    ir.     a83, 

egngenittO     tnguiDat^     til. 

^^H 

^H                 384,  385. 

2:i5. 

loenlities  of,  ir.  409,         ^^H 

^H             bj  furaaees,  iv.  390. 

teetiele     in,      iii. 

^^H 

^B             bj  itevD.  ir.  300. 

335-237, 

t]iitl-ooQ»truetioo    fur^          ^^^H 

^"             of  bQipit4U»,  iv.  411,  413,  i 

umbiliml,  iii,  232. 

iv.  416,  417.                         ^^M 

414. 

apparatui  for,  iii. 
233,  234. 

paviHoti  ftvlv,  iv.  410,                 ^H 

plans  for,  i'v.  4(»9,  410.           ^^H 

■                      iV.V24. 

oauftes  Iff,  iii.  232. 

plumbing  of,  tr*  415,             ^^^^| 

^H                 «tiologj  of,  IT.  834. 

operation  for.  ill. 

lowcrage  of,  iv.  415.              ^^^^| 

^H                 pathology  of,  iv.  827. 

234. 

litett  of,  iv,  4U9,  41U.             ^^^1 

^H                progooiia  in,  iv.  827. 

definition  of.  iii.  231. 

furrouoding*     of,    ir,          ^^^H 

^V                 aymptfimB  of,  tr.  825. 

diaphragmiitic,  iii,  244. 

^^H 

^^m                   trentmcut  i>f,  iv.  827. 

eney»tod,  iii.  236. 

rentilation  of,  ir.  411,          ^^^H 

^H       Homiernniiv,  tv.  71»U.     ,$««  Mo- 

femoral,  iii.  243. 

^^H 

^H            grim. 

fLinicular,  iii.  236. 

wat<*r-clo«<?t<    off     ir,          ^^^H 

^B       Hcmi|4ogia,  ir.  488.     ^m  also 

hcrrilitiiry,  iii.  237. 

^^H 

^K                  Cerebral  Pal«i«9. 

Ititiibar,  ill.  245.                       i 

Hydatid  of  kidney,  iii.  5S4.               ^^^H 

^^m            enufcs  of,  iv,  5.^0. 

itraQKulutcd.  ill.  21(1,  241. 

of  lirer,  tit.  425,  445.                   ^^^1 

^^H            bjMtorioal,  ir,  97iK 

cure  of,  iii.  2^  1-243. 

dlagnoiis  of,  tii,  453.            ^^^^| 

^^M            in    anterior   poUoiJiveliii^, 

thraugl)  the  linot  albl^  iii. 

eobinooofioua    \n,    iii.         ^^^H 

^B                 ir.  69S. 

233. 

^^H 

^H              in  cerebral  palitei,  ir.  541. 

treatiue»t  of,  iit.  238, 

prognoeiit  in,  iii.  454.           ^^^^| 

r                    typbilitio,  Ir.  594. 

Yarietiei  of,  Ui.  331,  332, 

tymptoiuji  t»f,  lit.  448.            ^^^^| 

I             Uemorrbage,  o«rebral,  ir,  525. 

2.36. 

treatment  of,  iii.  455.            ^^^H 

^L                 &iv    Cerebral      Hemor- 

Iferpei  joster.  ii,  41. 

HydrartbroMi,  iii.  1227.                      ^^^M 

^H                rhage. 

Eip'jumt      MinpiitAtiont,      iii. 

liydrcneephulocele,  ir.  730.                ^^^^H 

^H             In  trephining,  ir.  756. 

1332. 

Hydrocf^le,  iii.  6$H,                               ^^^B 

^H             iotracratiial,  ir.  771. 

ankyloiii,  oiteotomy  in,  iii. 

of  ourd,  caused  of,  ill.  693.                  ^^M 

^M             lzitni«pinal,    iv.   652,   651, 

1285. 

treatment  of,  iii.  6V3.                  ^H 

H 

dif«a«o,  Iii.  1156. 

Hydroeepbalvocle,      ir.      734,                 ^H 

^H             meotngml,    ir.   526,    676. 

»biceM    io,   iii.    1166, 

■ 

^^H                        Srf     a\to     Cerebral  i 

IIHH. 

HydrooephaluN,  Ir.  466,                         ^^M 

^^H                          Hemorrbagr, 

complioatloni    of,    Iii. 

aeuie,                                               ^^^H 

^^M                    inatuiuioal  feature!  of, 

1191. 

brain-lotions    in,    ir.         ^^^^| 

^H 

dlajniottif  of,  iii.  1168. 

^^H 

^^M                    diugiioain  of,  ir.  676. 

exei»ioo  for,  iii.  Il»4, 

GAUtet  of,  ir.  467.                  ^^^^| 

^^1                    pathQtogical    anatomy 

exirtnetion  In,  iit.  1173. 

citniral  Ulatory  of,  ir.          ^^^H 

^m                   of,  iv.  aT«. 

fiiatioQ    in   irvatmont 

^^H 

^H                    tpinal,  ir,  067. 

of,  iii.  1 175. 

ooDrnliioos  In.  ir.  468.          ^^^H 
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Hydrocephalus,  acute,  effusion 
in,  iv.  468,  469. 
Don  -  tubercular,      ir. 

467. 
onset  of,  iv.  468. 
pathological    anatomy 

of,  iv.  469. 
symptoms  of,  iv.  468. 
treatment  of,  ir.  470. 
chronic,  iv.  471. 

brain  in,  iv.  476. 
diagnosis  of,  iv.  477. 
evacuation  of  fluid  of, 

surgical,  iv.  477. 
external,  iv.  471. 
fluid  of,  iv.  475. 
head-enlargement    in, 

iv.  471,  474. 
intellect  in,  iv.  477. 
internal,  iv.  472. 

anatomical     feat- 
ures of,  iv.  471. 
pathological  anat- 
omy of,  iv.  474. 
varieties     of,   iv. 
472. 
prognosis  in,  iv.  476. 
special  senses  in,   iv. 

475,  476. 
symptoms  of,  iv.  475. 
treatment  of,  iv.  477. 
varieties  of,  iv.  471. 
congenital,  iv.  746. 
causes  of,  iv.  735. 
external,  iv.  472. 
intraventricular,      iv. 

747. 
treatment  of,  iv.  747. 
distinguished  from  hyper- 
trophy of  brain,  iv.  1032. 
external,  iv.  471. 
ex  vacuo,  iv.  466,  472. 
forms  of,  iv.  466,  467. 
partial,  iv.  475. 
simple    internal,   ophthal- 
moscopic features  of,  iv. 
192. 
syphilitic,  iv.  592. 
treatment  of,  surgical,  iv. 
782. 
Hydronephrosis,  iv.  565. 
diagnosis  of,  iv.  568. 
pathology  of,  iv.  566. 
prognosis  of,  iv.  568, 
treatment  of,  iv.  568. 
Hydrophobia,  iv.  858,  893.  See 

Rabies. 
Hygiene,  i.  360. 

general  article  on,  iv.  241. 
of  dress,  i.  367-370,  414. 
of  female  puberty,  i.  412. 
of  food,  i.  370-372. 
of  puberty,  i.  407. 
of  schools,  iv.  343. 
Hymen,  iii.  714,  749. 
absence  of,  iii.  749. 
varieties  of,  iii.  716,  749. 
Hypertrophies   and    atrophies, 

ii.  85,  97. 
Hypertrophy  of  the   heart,  ii. 
789,  790,  793.  797. 
blood  in,  ii.  808. 
compensation     in,    ii. 

800. 
in     chronic    valvular 

disease,  ii.  816. 
signs  of,  ii.  801. 


Hypertrophy     of     the    heart, 
symptoms  of,  ii.  800. 
treatment  of,  ii.  808. 
Hypogastric  artery,  closure  of, 

i.  252. 
Hypospadia,  iii.  648. 
diagnosis  of,  iii.  650. 
etiology  of,  iii.  648. 
prognosis  in,  iii.  650. 
treatment  of,  iii.  650. 
Hysteria,  achromatopsia  in,  iv. 

970,  987. 
amblyopia  from,  iv.  987. 
anaemia  in,  iv.  962. 
ansBSthesia  in,  iv.  967,  970, 

982. 
analgesia  in,  iv.  982. 
animal  mimicry  in,  iv.  971. 
aphonia  in,  iv.  981. 
ataxia  with,  iv.  970. 
automatism    in,    iv.    966, 

978. 
blindness   of,  iv.  214,  970, 

987. 
boys   with,  iv.    958,    960, 

963,  990,  1003. 
catalepsy  in,  iv.  972,  978. 
causes  of,  iv.  960. 
chlorosis  in,  iv.  962. 
choreic  symptoms  in,  iv. 

969. 
olavus  in,  iv.  982. 
climate  in,  iv.  962. 
club-foot  in,  iv.  989,  995. 
oolor-blindnesB  in,  iv.  987. 
complications  with,  iv.  989, 

994. 
constitution    in,    iv.  960, 

962. 
convulsions  in.  iv.  969,  979. 
cough  in,  iv.  979,  984. 
deafness  in,  iv.  988. 
deception  in,  iv.  964,  967, 

968,  969,  971. 
diagnosis  of,  iv.  970,  994. 

by  electricity,  Iv.  1001. 
diathesis  in,  iv.  961,  962. 
ecstasy  in,  iv.  972.  978. 
education  in,  iv.  962,  1005. 
electricity  for,  iv.  965. 
environment    in,   iv.   961, 

962,  1004. 
epilepsy  in,  iv.   972,   976. 
See   Epilepto  -  Hys- 
teria and    Hystero- 
Epilepsy. 
related  to,  tv.  997. 
etiology  of,  iv.  960. 
fright  a  cause  of,  iv.  966. 
grave,  iv.  972. 
headache  in,  iv.  971,  984. 
hemianeesthesia  in,  iv.  98.3. 
hemiplegia  in,  iv.  970. 
hydrotherapy  in,  iv.  1005. 
hygiene  of,  iv.  961,  1004. 
hypersensibility  in,  iv.  971. 
hypnotic  phenomena  in,  iv. 

966,  968,  988. 
hypnotics  in  diagnosis  of, 

iv.  1001. 
hypnotism  in,  iv.  978. 
imitative,  iv.  963,  969. 
in-door  life  in,  iv.  962. 
indulgence  a  cause,  iv.  962. 
infantile,  iv.  958. 
inhibitory  centres    in,  iv. 

968. 


Hysteria,  insanity  in,  iv.  959, 

971,  972,  995. 
ischaemia      in,     iv.     967, 

983. 
joint-affections  in,  ir.  988, 

1000,  1007. 
mimicry   in,   iv.  963,  964, 

969,  971,  989,  1002. 
miachievous  tendencies  in, 

iv.  971. 
monomania  in,  iv.  972. 
moral  training  in,  iv.  965, 

1006. 
motor    phenomena  in,  iv. 

969. 
nature  of,  iv.  958. 
nenro-mimetic,     iv.     966, 

989. 
night-attacks   in,   iv.  990, 

998. 
organic  diseases  with,  iv. 

994. 
pain  in,  iv.  971. 
paralysis  in,  iv.  970,  980, 

983. 
pathology  of,  iv.  967. 
predisposing  causes  of,  iv. 

960,  1005. 
prevention  of^  iv.  1004. 
prognosis  in,  iv.  1003. 
reality  of,  iv.  968. 
sensory  disturbances  in,  iv. 
970,  971. 
phenomena  in,  iv.  982. 
sex  in,  iv.  958. 
shamming  in,  iv.  964,  967, 

968,  969,  971. 
spasm  in,  iv.  979. 
spinal    curvature    in,    iv. 

990,  1001. 
symptoms     in,     iv.     967, 

969. 
symptoms  of,  classified,  iv. 

968. 
trance  in,  iv.  972,  978. 
transformation  of,  into  epi- 
lepsy, iv.  997. 
traumatism  as  a  cause,  iv. 

965. 
treatment  of,  iv.  1004. 
curative,  iv.  1005. 
hygienic,  iv.  1004. 
moral,  iv.  1006. 
of   contractures  from, 

iv.  1007. 
of  convulsions  in,  iv. 

1007. 
of  joint-affections  in, 

iv.  1007. 
preventive,  iv.  1004. 
unilateral     nerve-phenom- 
ena in,  iv.  970. 
vision  in,  iv.  986. 
water-treatment      in,     iv. 

1005. 
xonee  in,  iv.  986,  998. 
Hystero-epilepsy,  iv.  900,  973. 
consciousness  in,  iv.  975. 
diagnosed  from  Jacksonian 

epilepsy,  iv.  998. 
kinds  of,  iv.  973. 
phases  of,  iv.  975,  976. 
prognosis  in,  iv.  907. 
sex  in,  iv.  973. 
symptoms  of,  iv.  975. 
treatment  of,  iv.  909, 1006. 
varieties  of,  iv.  973. 
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^^^^^                                       1 

^^^^miMmh^t^^^^^^^^. 

Imb«eirity,  iv.  \0n. 

Tninnitr,  iv.  103^^.                              ^^H 

^H 

diagncMii  of,  frmn  inBaDity, 

bruin  in,  iv.  1940,                        ^^H 

^1         loteruB,  iii.  41)6. 

iv,  1025. 

education      favoring,     Iv.        ^^^^| 

^H                 di»i;ooj!iii  of,  iiL  110. 

hysterical   phenomeiia  In, 

^^H 

^^1                  ciiibryunucQ,  tii.  4M. 

iv.  095. 

exciting  caueoji  of,  iv.  1043.               ^H 

^H                 fottmi.  iii.  406. 

in  paralvties.  iv.  541. 

fright  OS   a   oau^e  of,    iv.               ^H 

^^L               Ifttcr  iDfanliile,  UL  4t4. 

moral,   iv.  995,  996,  1025, 

loiO.                                               ^M 

^^^H               cauiof  or,  iii.  41 1. 

1052, 

heredity  of,  iv.  1039.                  ^^^H 

^^^^H              fljmptoins  of,  iii.  415. 

partial,  iv.  9Si5. 

iajuricB  caui^ing,  iv.  1943.         ^^^^H 

^^^^H      ooftiiiitorQm,  iii.  40^. 

vanetic!)  of,  iv.  1025. 

ma»tiirhationaLl,    iv.    I048>       ^^^^| 

^^^H             beoign*  iii.  401^,  407. 

Impraasiona  followed  by  dof«eU, 

1049.  I05i»,  1051.                     ^^H 

^^^^^P              iliAgnoi^ia  of,  li).  4K{. 

i.  213. 

moral,  I  v.  1052.                             ^^H 

^^^^E             grsre,  iii.  4(\9,  412. 

mntomal,  i.  191,  21!^. 

puin  rarely  a  cause  of,  iv.        ^^^H 

^^^^B                    oauMSfl  of,  tii.  409. 

Inflontinisnce  of  urine,  til.  591. 

^M 

^^^^^^^            diftjnio«i« 

Infancy,  physiology  of,  i.  51. 

predispoiing  causes  of,  iv.               ^H 

^^^^^^K 

Infunt'f^oeding,  i.  270. 

1039.                                                    H 

^^^^^H 

Infiintile  pnmlyils-deformitiei, 

predisposition  to,  tv.  1038,               ^M 

^^^^^^^^H           pntholoj^j 

Jiip,  rii.  J30H. 

1049.                                                   H 

^^^^^H 

knoe,  iii.  IHufi. 

itatiAtiea  of,  iv.  1938.                        ^H 

^^^^^^^^^H           proffnosii 

knockknoe,  iii.  1308. 

terror  a  oause  of,  iv.  1046.               ^H 

^^^^H 

meohunioFil    treatment 

traumntism     causing,     iv,               ^H 

^^^^^^^^B          9e{}tie$  ronn  of, 

of,  iiL  129S. 

1043.                                          ^^M 

^^^^^^H 

pet  calcaneus  J  ii.  1300. 

Insomuia,  iv.  I9l7.                            ^^^^H 

^^^^^^^^H 

pd*  eqainua,  iii.  1299, 

cattset  uf,  iv.  1918.                    ^^^^^| 

^^^^^^ 

1390. 

eirLH;t«  of,  iv.                                ^^^^H 

^^^^v 

pes  valgus,  iii.  13^4. 

nature  of,  iv.  1017.                   ^^^H 

^^^^^K^^             eau5Ci  of,  iii'  407. 

p«  varnv.  iii.  1.10». 

treatment  of,  iv.  UJ18,              ^^^H 

^^^^^^^^^^ 

sbouliler,  iii.  1319. 

In  test  in  III  bacteria,  iii.  170.              ^^^^| 

^^^^^^^^^V 

spitio,  iii.  1309. 

mulformution,  diagnotsia  of,        ^^^^H 

^^^^^^^^B            pfttliology   of|  iii. 

InfanU,cleanlinoss  of,ir.  1042. 

iii.  319,                             ^^H 

^^^V 

ediicnliejn  of,  iv.  1042. 

prognosis  in,  iii.  319.               ^H 

^^^^^^                  ffjiDptomi   off 

feeding  of,  i.  270. 

symptoms  of,  iii.  .'^18.                ^1 

^^^^^^ 

hami'lraining  of,  iv.  1042. 

treatment  of,  iii.  319.                  ^H 

^^^^■B^ltle  furm  of,  iii.  412. 

imitativenecfl  (tf,  iv.  ion. 

varletici  of,  iii.  315.                   ^M 

^^^^■^mtinuot  of,  iii.  417. 

iDoml  senee  in,  iv,  IU42. 

mewhrinouM    oatarrh,    iii.               ^H 

^m          ijphoid,  iii.  .>07. 

wm«e-d6vo]opmeni   ioi   iv. 

16'A,      Ser.    Membranous               ^| 

^M              varietiM  of,  iii.  4U5,  407. 

1049. 

Kntcritis.                                       ^H 

^m        T«hthyo«if,  it.  85. 

Hpeeeh-acqiiisition    in,    iv. 

obstruction,  asppsia  in,  Hi.              ^H 

^H      laiucT,  iv.  loiti. 

1042, 

265.                                          H 

^K               acqtitrcd,  iv.  1022.  1026. 

InfBotloui  b»nioglobinaria  of 

by  Bbroua  bandA,  ill.              ^M 

^^B               cuttj^cj^  (if,  %v.  1019. 

the     new-born,    iii. 

263.                                        ■ 

^^p              eoD}^enital,    kindt    of^   ir. 

B27. 

classes  of,  Hi,  347.                     H 

^H 

diagnosis  of,  iii.  B37. 

diagnosis  of,  iii.  200.                  ^H 

^^H               oonsunguiiiitv    of    parcnte 

etiology  of,  iii.  828. 

front   constriction,  iii.              ^^| 

^M                  in,  iv.  1020. 

pathology  of,  iii.  833, 

20.'%,  207.                           ^^H 

^m              oraniurn  in,  iv.  1028,  1032. 

«»a. 

from    foreign    bodies,       ^^^H 

^H               defects  asMMsinted  witli»  iv. 

prognosis  in,  Hi.  838, 

iii,  247,  2«7,             ^^H 

^V 

Bymptams  of,  iii.  !429. 

lap  diroto  m  y       for,              ^H 

^M               degreeB  of,  ir.  1023. 

treatment  of,  iii,  BH.S. 

tii.  249,                             H 

^H               diagnoiiiB  of,  it.  1024. 

Injuriea  of  newly -born,  i.  258, 

symptoms  of,   iti.               ^H 

^H               «clamptio,  iv.  l«)2i). 

of  phurynx,  ii.  419. 

^1 

^^1              oduention  in,  iv.  1()3^. 

InQamniHilion,  acute  catarrhal, 

Ireatfiient  of,   iii.              ^M 

^H               eptkptic,  iv.  1029.                  i 

iii.  St. 

^M 

^^1               getiotouii,  iv.  102ft. 

chronie,  of  Inteatine,  fal- 

from   intu9«iU»eeption.               ^| 

^m               gradtM  of,  iv.  |02n,  1025. 

lowing  acute  croup- 

Se€  IntiiaiUNceptioti.                ^H 

^H               hcmlity  in,  iv.  1020,  1020. 

otifl  form,  iii.  93. 

from     neritonlti»,    tit.               ^H 

^^H               hydrocephiilia,      iv.      497, 

following  folliculfir  a1- 

270,                                          ■ 

^H 

eenilion,  iii.  9^L 

from  Tolvulut,  tii,  250,               ^1 

^m               in  pnratytlc*.  tv,  541, 1093. 

chronio  cataTrhril,   follow- 

■ 

^^H                 innnminntory,  iv,  MKM. 

ing  acute  diMeii.*4&  of  the 

iloo^cieoal,  iii.  204.                    H 

^H               inftHtiition^  for,  iv.  10ai5. 

intestine,  iii.  91. 

opemtloD  for,  iii,  205,              ^M 

^^H               micn>evphiii1ic,  iv.  1027. 

of  inteetiue,  acute  era  tip- 

prognoiii«  of,  iii.  205,           ^^^H 

^^1               MoniruliaD    trpo    of,    iv. 

0119.     Ser   Acule  Croup- 

treatment  of,  iii.  265,          ^^^H 

■ 

otit  Inflamttiatlori. 

Intestine,      iibnomtatitic4      of        ^^^H 

^^B              on«-aid(Hi    Intf^lligeneQ   Id, 

of    lym]ih-ntM!.ulct«,     inte»- 

small,  iii.  315,                        ^^^M 

^H                   iv.  1023.  1025. 

tinrvl,  iii.  H4. 

absence  of,  iii.  315.                   ^^^H 

^H               oxycephalic,  iv.  1028. 

deep  ulcers  in,  iii.  85. 

of  lari^e,  lit.  US.                  ^^H 

^^M              pftralj'tio,  iv^  541,  10.32. 

groiB         appearanotti 

acute     croupous     inflani-              ^H 

^^1              pareniHge  in^  iv.  1020. 

after,  iii.  84. 

mntlon    of.     See    Acute               ^H 

^m              partial,  iv.  995, 1023,  ia25. 

hftAling  of,  ill.  87. 

OrokipouK  fnflaiinmation.               ^H 

^^m             patholo^oal    anaiotny    of, 

post-mortem    ehangoa 

anatomy  of,  iii,  70.                              ^H 

^m            iv.  1035. 

af\cr.  iii.  8(1. 

congefiitrtl    iiiulfurmntioaa               ^H 

^H               !tatiitic>i     of,      iv.      It20, 

prognosi*  of,  iii,  R7. 

nf  Inrgc,  iii.  :il7.                            ^H 

^H 

ulcere  in,  iii.  84,85,  86. 

resection    of,   for  obMtrue-               ^H 

^m              fjphilitie,  iv.  507. 

deep,  lit.  85,  8fl. 

tlon,  iii,  203.                                   H 

^H              trainiiiK  in,  iv.  10.^^5. 

RUpe^rnaial,  iii.  85. 

rupture    of,    from    Inipor-                ^H 

^H              Tarictiee  uf,  tv.  1025. 

Inflaminationa,  li.  14,  33. 

viuUA  reatom,  iii«^|^^^^^^^     ^l|| 
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Intracranial  tumors,  iv.  651. 
Intubation,  ii.  531. 

dangers  in,  ii.  538. 

for  croup,  ii.  53. 

operation  for,  ii.  534. 

recoveries  after,  ii.  538. 

rules  for,  ii.  534. 

tubes  for,  ii.  532. 
Intussusception,  iii.  251,  258. 

artificial  anus  for,  iii.  263. 

causes  of,  iii.  252. 

cbronic,  iii.  256,  257,  260. 

complications  of,  iii.  253. 

diagnosis  of,  iii.  256. 

ileo-csBcal,    iii.    253,    256, 
263. 

laparotomy  for,  iii.  260. 

manipulation   of,  iii.  254, 
258. 

morbid  anatomy  of,  iii.  253. 

operation  for,  iii.  260. 

reduction  of,  iii.  254,  262. 

symptoms  of,  iii.  254. 

treatment  of,  iii.  257. 


Jaw,  eysU  of  lower,  ii.  1025. 
defecU  of   lower,  ii.  949, 
950. 
of  upper,  ii.  942. 
excision  of,  ii.  1031. 
fibroma  of  upper,  ii.  1026. 
fracture  of,  ii.  1013. 

of  lower,  ii.  1015. 
luxation  of,  ii.  1016. 
sarcomata     of    lower,     ii. 

1029. 
tumors  of  lower,  ii.  1028. 
of  upper,  ii.  1025. 
Jaws,  ii.  920. 

ankylosis  of,  ii.  1034. 
closure  of,  ii.  1032. 
congenital    defects    of,  ii. 

935. 
ii^uries  of,  ii.  1013. 
necrosis  of,  ii.  1020. 
periostitis  of,  ii.  1019. 
Joined  twins,  i.  922. 

anatomy  of,  i.  927,  938. 
causation  of,  i.  924. 
classification  of,  i.  925. 
genesis  of,  i.  922. 
literature  of,  i.  938. 
nervous  system  in,  i.  929. 
nomenclature  of,  i.  925. 
respiratory    system    of,   i. 

928. 
skeleton  of,  i.  927. 
Juvenile  crime,  iv.  422. 


Keratitis,  iv.  103. 

hypopyon-,  iv.  106. 
inherited,  iv.  112. 
interstitial,  iv.  112. 

cau8es  of,  iv.  112. 

diagnosis  of,  iv.  115. 

proj^nofis  in,  iv.  115. 

symptoms  of,  iv.  113. 

treatment  of,  iv.  115. 
malarial,  iv.  116. 
marginal,  iv.  104. 
parenchymatous,  iv.  112. 


Keratitis,  phlyctenular,  iv.  103. 
See  Ophthalmia,  Phlyc- 
tenular.    See    also  Cor- 
neal Ulcer, 
punctata,  iv.  116. 
purulent,  iv.  106. 
syphilitic,  iv.  112. 
vascular,  iv.  111. 
Kidney,  cysts  of  the,  iii.  582. 
pathology  of,  iii.  583. 
treatment  of,  iiL  684. 
floating,  iii.  522. 

diagnosis  of,  iii.  524. 
treatment  of,  iii.  524. 
form  of,  iii.  516. 
granular,  iii.  535,  555. 
horse-shoe,  iii.  518. 
hydatid  of,  iii.  584. 

pathology  of,  iii.  584. 
symptoms  of,  iii.  684. 
treatment  of,  iii.  585. 
iqjuries  of,  iii.  586. 

prognosis  in,  iii.  687. 
symptoms  of,  iii.  586. 
treatment  of,  iii.  588. 
movable,  iii.  522. 
prolapsed,  iii.  690. 
sarcoma  of,  iii.  213. 
solid  tumors  of,  iii.  579. 

diagnosis   of,  iiL 

582. 
pathology  of,  iii. 

579. 
symptoms  of,  iii. 

580. 
treatment  of^  iii. 
582. 
surgioal    diseases    of,    iii. 

559. 
tubercular  and  scrofulous, 
iii.  577. 
symptoms  of,  iii.  578. 
treatment  of,  iii.  578. 
Kidneys,  anomalies  of,  iii.  516. 
Knee-joint     amputations,     iii. 
1330. 
ankylosis,  osteotomy  in,  iii. 

1286. 
dbeases,  iii.  1206. 

suppurative  synovitis 
in,  iii.  1207. 
symptoms  of,  iii. 

1207. 
treatment  of,  iii. 
1207. 
synovitis  in,  iii.  1205. 
treatment  of,  iii. 
1206. 
tubercular,  iii.  1208. 
symptoms  of,  iii. 
1208. 
luxations,  iii.  1123. 

compound,  iii.  1124. 
congenital,  iii.  1123. 
operations  on,  iii.  1214. 
arthrectomy,  iii.  1216. 


Lachrymal  apparatus,  diseases 

of,  iv.  50. 
Laryngeal  stenosis,  ii.  496.    See 

Stenosis. 
Laryngismus  stridulus,  iv.  881. 
oarpo-pedal  spasm  in, 
iv.  882. 


Laryngiimus  stridulus,  cranio- 
tabes  in,  iv.  t^ii, 
deaths   from,   It.  SH, 

865. 
duration  of,  ir.  885. 
nerve- irritation  in,  iv. 

869. 
night-attaeks    of,    ir. 

8U9. 
paroxysms  of,  Iv.  885. 
prognosis  in,  iv.  890. 
prophylaxis  of  attack 

of,  iv.  897. 
rachitis  with,  iv.  866, 

868,  898. 
statistics  of,   iv.  862, 

865,  873,  890. 
symptoms  of,  iv.  8H1. 
treatment  of,  iv.  896. 
LuTngitis,  fibrinous,  ii.  521. 
pseudo-membranons,       IL 
521. 
bacteria  in.  ii.  622. 
causes  of,  ii.  521,  522. 
complications     o^    iL 

623,  624,  526. 
cough  of,  ii.  524.        • 
cyanosis  in,  ii.  526. 
diagnosis  of,  ii.  527. 
fiUse  membrane  of,  iL 

523. 
intubation  for,  ii.  539. 
its    relation    to  diph- 
theria, iL  521,  523. 
pathology  of,  ii.  523. 
prognosis  in,  iL  627. 
respiration  in,  iL  525, 

527. 
streptococcus     of,    ii. 

522. 
symptoms  of,  ii.  524. 
tracheotomy     for,    ii. 

530,  543. 
treatment  of,  ii.  52!". 
spasmodic,  ii.  516. 

causes     of,     iL     516. 

619. 
course  of,  ii.  517. 
diagnosis  of,  ii.  51 S. 
pathology  of,  ii.  516. 
progno:<is  in,  Ii.  519. 
prophylaxis  of,  iL  519. 
symptoms  of,  ii.  517. 
treatment  of,  iL  519. 
Laryngotomy,  ii.  575. 

snsesthetics  in,  ii.  575. 
compared    with     tracheot- 
omy, ii.  575. 
operation  of,  ii.  575. 
Laryngo-tracheotomy,  ii.  576. 
Larynx  as  a  seat  of  tuberculo- 
sis, iL  174. 
fibroma  of,  ii.  607. 
foreign  body  in,  ii.  569. 
lacerations  of^  treated   by 

tracheotomy,  iL  573. 
malignant  growths  of,  iL 
611. 
prognosis  of,  iL  512. 
treatment  <^,  iL  512, 
614. 
myxoma  of,  ii.  507. 
paniUary  growths  removed 
oy  tracheotomy,  ii.  572. 
papilloma  of,  ii.  507. 
stenosis    of,    ii.   496.    Sef 
Stenosis  of  the  lAryax. 
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^^^                                     ■ 

^^B          JjUjnx,  tuinorf  of,  ii.  505. 

Litburiii,  prognosis  in,  ii.  311. 

1 

^H                         trefctment  of,   it  5U» 

treatmotit  of,  ii.  Ii13. 

^^M 

^M 

Liver,  absceei  of,  iii.  406. 

Major  artlenlationB^  difdaios  of,           ^M 

^V          tAtemt  carmturoi  of  tplne^  i)i. 

oomplicationi    of,   ill. 

Hi.  1139.                                              H 

^M 

474. 

Makda,  i.  825.                                     H 

^H           Le&d-poifoniag,  Iv^*  fi10. 

diiignoffiff  of,  ill.  475. 

bacteHa  of.  i.  479,  826>$31.            H 

^H                  acute,  iv.  <>24,  6:10. 

©linloffy  f)f,  iii,  469. 

benign  type  of,  i.  834,                     ^H 

^^H                   unieniiH  tn,  iv>  621. 

ji^undice  in,  iii^  474. 

Cftohexin  of,  i.  845,                          ^1 

^^1                 ftDutorolcnl  ebnngcs  \n,  ir. 

morbid     anatomy    of. 

eaiuation  of,  i.  626.                         ^B 

^H 

iii.  475. 

changed  in    iis  geograpbio           ^B 

^^H                  alru{»by  of  tnusclea  id,  ir. 

progRo«is  In,  ill.  475. 

range,  i.  82.%  831.                       ^M 

^H                     riLVS,  6:sK 

symptofnatoiogy       of. 

chronic,  i.  845.                                ^B 

^H                  CMbexia  in,  iv.  624,  63L 

iii.  470. 

complications    in,    L   836,     ^^^B 

^m            Mii»Mnr,  iv.  eta. 

treatment  of,  iii.  479. 

^^B 

^^1                  ehemical  testi  u(  arln«  iDi 

amvMd,  Hi.  4,19. 

intermittent,  i,  833.                 ^^H 

^H                      iv.  610. 

Moitee  in.  iii.  443. 

microbes  in,  i.  S26.                  ^^^H 

^^H^                  ohorcA  in,  iv*  620^ 

aiitopp>'  of,  Hi.  442. 

nervous  tiy^tem  in,  i.  836.       ^^^^B 

^^^_          obronic,  iv.  621.  630. 

dingnofis  of,  iii.  444. 

neuralgia  from,  i.  837,  844.    ^^^B 

^^^B         (wlio  in,  iv.  636,  6.11. 

otiology  of,  iii.  446. 

nlght^nir  In,  1.  831.                        ^B 

^^^^f         oOQ«tiniieton  in,  iv.  6.11. 
^^^^^           eonvuWiana  in^  iv.  629. 

morblil  anatomy  of;  iii. 

patbology  of,  i.  826,  832.               ^B 

440. 

pemimous   intermittent,  i*           ^B 

^H                  digention  in,  tv.  625,  6HL 

progno!»i«  in,  iii.  444. 

^B 

^^H                  elimination  in,  iv.  620,  632* 

symptomft  of,  Hi.  442.' 

pnenmonla,  its  relation  to,    ^^^B 

^^H                  encephAlopathic  sy mpiouii 

trtNitraent  of,  iii.  444. 

^^M 

^H                      in,  iv.  627,  6;i{l,  631. 

eirrboetiff  of.  iii.  488. 

poison  of,  U  826,  830.             ^^^B 

^^H                  frequeQcy  of,  iv.  617,  619. 

atooholio.  iii.  491. 

prognosis  Id,  i.  847.                ^^^^M 

^^M                  ^neral  TOehexia  Trom,  iv. 

atrophic,  iii.  492, 

prophylnxi«  of,  i.  847.            ^^^^| 

^m              621,  m. 

diotetip,  Hi.  490. 

quotidian  type,  i.  833.            ^^^^^| 

^m                 guiui  in,  iv.  62.1,  6:i0,  63L 

etiologj  of.  Hi.  490, 

remittent  type,  t.  842.                  ^^B 

^H                   hcnrt  in,  iv.  622. 

hypertrophic.  111.493. 

spteon  in,  i.  H40,  846,  851.             ^1 

^H                   Jcidnay  in,  iv.  622,  020. 

pathology  of,  iii.  401, 

eUigvB  of,  i.  H35.                               ^B 

^H                   liv^r  in,  iv.  621*  ^TA. 

in. 

syioptomntology  of,  1.  6S3.           ^B 

^^B                  motor    sym ptom»    in,    iv. 

progtioeii  In,  iiL  40H. 

tfirtian  type,  1.  833.                  ^^^M 

^H 

ptomatoca     and,     iH. 

thermometry  of,  i.  844.           ^^^B 

^^H                 miiKoulivr  comptloatlont  la, 

490. 

iruatment  of,  i.  847.                ^^^B 

^m                      iv.  626,  6:iL 

mchitlc,  Iii,  492. 

MiHarial  canbcxin*  1.  845.                ^^^B 

^^H                  nervoas  pymptoms  in,  iv* 

ayraptomatology  of,  iii. 

dtsva^e  in  the  frrtnn,i.  228.            ^B 

^H                      616,  621,  620« 

494. 

MiilfornuitionJ!  of  tbi>  pent?,  ure-            ^B 

^^H                  obiKJure  caaee   of,  iv.  617, 

Iroatmcnt  of,  iii.  49S, 

tbrit,  find  blndder,  ru.633*            ^B 

^H                      619,620. 

499. 

of  tbe  rectum  and  nnus,  HI.            ^B 

^^M                  ocular    trvmptgms    In,    iv. 

varietioi  of,  iii.  48S. 

^1 

^M                       2^.2,  627. 

lywotic,  iii.  490. 

of  tho  (l^ct}1,  1.  .17^.                          ^M 

^^m                  partly  HIS     front,    iv»    622, 

congestion  of,  ill.  430. 

Mammary    glanda,  abnormali-            ^B 

^H                       026.  631,  63». 

dlagno«lB  of,  iii.  432. 

tiesof,  HKT4I.                                     H 

^m                 pathologj  of,  tv.  610,  621. 

Hymptomn  of,  Hi.  430, 

Monange.  Iv.  32.5.                                      ^M 

^^H                  prognoai*  In,  iv.  631. 

tretitmont  of,  iii.  434. 

Giassiftcatlon  of,  iv.  326.                ^B 

^^M                 ro(«fnt  diiooveritti   rognnl- 

contntdtionv  of.  Hi.  488, 

e(r«ns  of,  iv.  326.                           ^B 

^m                      inf^,  Iv.  615. 

cyat  of,  iii.  425. 

efllcnmgo  in,  iv,  326.            ^^^^H 

^^m                  renal  afTeetiuiia  in.  iv.  639. 

eniargomentA  of.  iii.  422. 

friolion  iti,  iv.  :i27.                ^^^H 

^^M                  BeiiBory    symptoms   in,  iv. 

fatty,    disea^ei    aa»oeiated 

hacicing  in,  iv,  327.                n^^^^| 

^B 

wiib,  Hi.  4:i6. 

ItncadiDg  in,  iv.  327.                    ^B 

^M                Bkin  in,  iv.  620. 

etiology  of,  iii.  435. 

local,  iv.  327.                                   H 

^H                 imoeMlbiUty   to,  iv.   620, 

fitttv  dcgen  oral  ion  of, 

movements  in,  Iv.  328,  329.           ^B 

iii.  435. 

pereussion  in,  iv.  327.                    ^B 

^B                  fl^ptomji  of,  IV.  625,  621. 

morbid    anatomy     of, 

p^trissnge  in,  t v.  327.                     ^M 

^H                   trefttaient  of,  iv.  632. 

iii.  436. 

ptinctutitiun  in,  iv,  327.                  ^B 

^^H                   ummic   iymptoms   in,  iv* 

iymptoniA  of,  Hi.  437. 

aeo«ttivu  ]ioints  in,  iv.  329.           ^B 

^B 

urine  in,  Hi.  437. 

Siferlittb  tnovcmcnt^  in,  iv.           ^B 

^B                   urine  in.  iv.  610,  640. 

foDtttI,  iii,  403,  404. 

32H,  329.                                      H 

^^P                   wriit'drop  in,  iv.  631. 
^m            Lithunft,  ii.  296. 

hydiiti"!    of,   (it.  425.     S^e 

tapotemcnt  in,  iv.  327.                   ^B 

Hydatid. 

touipcTaturo  in,  iv.  331.                  ^B 

^K                   It  Domiftl  ohamoter  of  early 

in  obronio  dieeuM,  iii.  95. 

vanuttci  of,  iv.  326.                         ^B 

^^^H               infantilo  life,  ii.  296.  207, 

Ill  It-tikwiniA,  HI.  786,  792. 

Mastoid,  ab<e(»f  of,  Iv.  29,  30.              ^M 

^^^H 

ol  tdiitdron,  iii.  423. 

disuas«,  iv.  29.                                 ^B 

^^^^B           appotile  in.  ii.  314,  315. 

yaihvr  atrophy  of,  iii.  507. 

treatment  of.  iv.  30.         ^^^B 

^V                  oausea  of,  ii.  300. 

cause  of,  iii.  507,  508, 

p«rlo«ttitii«,  tv>  39.                    ^^H 

^^H                   eondittcm»  liivorlDg,  il.  297. 

blfttory  of,  iii.  507. 

ean»i^  of,  Iv.  29.              ^^^B 

^^m                  diAj^noflii  of.  ii.  H03. 

pathology  of.  Hi.  508. 

prognosis  of,  iv.  29,  30.     ^^^B 

^H                   rtiot  in,  it.  302,  .115.  318. 

tyniptoioatt»bgy  of,  iii. 

symptoms    of,  iv,   29,            ^B 

^^^^^            fruflti  air  in  tr«iiim«Dt  of, 

5(iy, 

■ 

^^^B 

Lytnphntio  nnR^mia,  HI.  801. 

varieties  of,  iv.  29.                 ^B 

^^^^B           imperfi^ct  development  In^ 

diagno«tft  of.  iii.  807. 

Hastui-batlon,         bm  in- lea  ions           ^B 

^^^               ii.  305, 

etiology  of,  iii.  801. 

from,  iv.  1050.                             ^B 

^B                   kidney»  in,  ii.  31(1. 

pathology  of,  iii.  804, 

Cfiuntennnce  in,  iv.  1049.               ^B 

^^H                   m  ik\  -  iiA» im  i  latl  0 n  i  n ,  i i.  3 14, 

805. 

cure  of,  iv.  1050.                             ^B 

^H                   oxidation  in.  ii.  311. 

iymptoms  of.  Hi.  862. 

effccb.  of,  iv.  963,  977,  979,           ■ 

^^^^            pathology  of,  ii.  308. 

trentiaent  of,  iii*  606. 

1047,  1048.                           ^^B 
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Mastorbatiozi,      infantile,     It. 
1048. 
insanity    from,     iv.    1047, 

1048,  1049,  1050. 
moral    treatment    of,    i^. 

1060. 
paralysis  from,  iv.  808. 
prognosis  in,  iv.  1049. 
signs  of,  \r.  1048. 
Masturbational    psychosis,    It. 

1047,  1049. 
Maternal  impressions,   i.    191, 
216,  217,  218. 
as    producing  defects, 
deformities,     or 
marks,  i.  196-216. 
Measles,  i.  675. 
blaok,  i.  678. 
complications    of,    i.    677, 

679. 
contagion  of,  i.  675. 
convalescence  from,  i.  682. 
diagnosis  of,  i.  678. 
epidemic  characters  of,  i. 

680. 
emptive  stage  of,  i.  677. 
foetal,  i.  228. 
hemorrhagic,  i.  678. 
hygienic  conditions  in,  i. 

681. 
malignant  types  of,  i.  678. 
pathological  anatomy  of,  i. 

676. 
pneumonia  in,  i.  680. 
prevention  of,  i.  681. 
prognosis  in,  i.  680. 
symptomatology  of,  i.  676. 
treatment  of,  i.  681. 
Measurements  of  arm,  iv.  253, 
254. 
of  body.  iv.  241. 
of  chest,  iv.  253. 
Mechanical  treatment  in  infan- 
tile paralysis,  iii.  1298. 
Mediastinal    abscess,   table  of 
coses  of,  ii.  736,  737. 
emphysema,  ii.  649,  650. 
tumors,  ii.  653. 
Mediastinitis,  it.  728. 
mycotic,  ii.  729. 
non-8uppurative,    ii.    729, 

738. 
suppurative,  ii.  728. 
Mediastinum,    abscess    of,    ii. 
728. 
cancer  of,  ii.  726,  732. 
ditieatics  of,  ii.  726,  730. 
glandular    disease    of,    ii. 

729. 
hydatid  disease  of,  ii.  730. 
lymphndenoma  of,  ii.  729. 
lymphoma  of,  ii.  729. 
lympho-Karcoma  of,  ii.  728. 
sarcoma  of,  ii.  726. 
wound  of,  ii.  729. 
Medico-legal  testimony,  iv.  425. 
Megrim,  iv.  790,  829. 

attacks  of,  iv.  829,  831. 
causes  of,  iv.  790,  831. 
characteristics   of,  iv.  829, 

832. 
diagnosis  of,  iv.  792,  832. 
pathology  of,  iv.  832. 
periodicity  of,  iv.  829. 
prodromi  of,  iv.  8.30. 
prognosis  in,  iv.  792. 
prophylaxis  of,  iv.  835. 


Megrim,  symptoms  of,  ir.  791. 
Membrana  tympani,  iv.  3,  14. 
destruction  of,  iv.  26. 
diseases  of,  iv.  15. 
function  of,  iv.  15. 
inflammation    of,    iv. 

15. 
injuries  of,  iv.  5,  16. 
malformations  of,   iv. 

14. 
perforation   of,    iv.   6, 
16. 
Membranous  enteritis,  iii.  163. 

See  Enteritis. 
Meningitis,  basilar,  iv.  190. 
cerebral,  iv.  489. 
oerebro-spinal,  iv.  487.   See 

Cerebro-Spinal  Fever, 
chronic,  counter-irritation 

in,  iv.  680. 
chronic  spinal,  iv.  661. 
diagnosis  from  the  cerebral 

palsies,  iv.  487. 
diphtheritic,  iv.  661. 
infectious,  iv.  661. 
rheumatic,  diagnosis  of,  f  v. 
521. 
spinal,  iv.  658. 
simulated     hysterical,    iv. 

662. 
spinal,  anatomical  features 
of,  iv.  676. 
pathological  anatomy 

of,  iv.  675,  676. 
treatment  of,  iv.  682. 
tubercular,     iv.     658, 
660. 
suppurative,  iv.  489. 
bacteria  in,  iv.  490. 
causes  of,  iv.  489. 
diagnosis  of,  iv.  491. 
optic  neuritis  in,   iv. 

491. 
pathological  anatomy 

of,  iv.  490. 
prognosis  in,  iv.  492. 
symptoms  of,  iv.  491. 
treatment  of,  iv.  492. 
syphilitic,  iv.  591. 

ophthalmoscopic  feat- 
ures of,  iv.  194. 
tubercular,  iv.  514. 
ataxia  in,  iv.  519. 
bacillus  in,  iv.  517. 
brain-lesions    in,     iv. 

516. 
causes  of,  iv.  517. 
complications    of,    iv. 

517. 
convulsions  in,  iv.  515, 

516,  519,  523. 
diagnosis  of,  iv.  518. 
heredity  in,  iv.  517. 
infection  of,  iv.  517. 
of  the  spine,  iv.  659. 
of   the  pia  mater,  iv. 

660. 
paralysis   in,  iv.  515, 

519. 
pathological   anatomy 

of.  iv.  516. 
prevention  of,  iv.  622. 
prognosis  in.  iv.  522. 
symptoms  of,  iv.  614, 

518. 
treatment  of,  iv.  522. 
tubercle  of,  iv.  517. 


Meningocele,  iv.  7S]. 
causes  of,  iv.  735. 
spinal,  iv.  732,  743. 
Meningo-myelitis     from    cob- 
presaion,  iv.  644. 
abscess  in,  iv.  656. 
anatomical  ebangci  ia, 

iv.  W7. 
ankle-clonus    in,    ir. 

649. 
cervical,  tv.  649. 
due    to    paehymeaia- 

gitis,  iv.  647. 
due    to    sarcoma,    ir. 

665. 
extension  and  fixation 

in,  iv.  657. 
lesions  in,  iv.  647. 
lumbar,  iv.  648.  649. 
pachymeningitis      ia, 

tv.  647.  650. 
paraplegia    from,    ir. 

646,  649. 
pareeis  in,  iv.  64^. 
pathology  of,  iv.  647. 
prognosis  in,  iv.  656. 
reflexes  in,  iv.  649. 
respiratory     disorders 

in,  iv.  650. 
seat  of,  iv.  646. 
sensory      distarbencci 

from,  iv.  648. 
symptoms  of,  iv.  648. 
tactile    sense    in,   tv. 

648. 
treatment  of,  iv.  657, 
678. 
Meningo-myelocele,  iv.  743. 
Migraine,  iv.  790.  S^e  Megrim. 
Milk,  abnormal,  i.  276. 

analyses  of,  i.  275,  279, 25f. 
282,  283,  284,  2S9,  »f, 

306,  307,  3U». 

as   a   vehicle  of  infertios, 

i.  557.  594,  901. 
asses',  i.  290. 
chemical  analysis  of,  i.  2S8, 

307,  360. 
condensed,  i.  315,  .139. 
cows',  i.  290,  306,  308.  .tOt, 

310,  339. 
digestion  of,  i.  68. 
bnman,  its  analyses,  etr., 
i.  275.  279,  2SU.  282, 
28.3,  284,   289,  290, 
30.3,  306,  308,  310. 
of  the   wet-nurse,   i.   279. 
280.  282,  283,  2»4,  355, 
336. 
peptonized,  i.  317.  .340. 
variations  of.  i.  2H0. 
Minor  articulations,  diseases  oC 
iii.  1252. 
surgery,  iii.  839. 
Mitral  inadequacy,  ii.  815,  SI 7. 
causes  of.  ii.  817. 
clinical  history  of,  ii. 

819. 
diagnosis  of.  ii.  817. 
dieteUos    of,    ii.    ^23, 

824. 
exercise  in  the  treat- 
ment of.  ii.  623. 
lesions    following,    ti 

821. 
non-rbenmatic^  ii  811, 
821. 
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^^m              Mttral     inAdeqtiacy,    nutritioD 

MoMuUr  atrophy,  progressive. 

Myopiji,  strain  in,  iv.  142.           ^^^| 

^m                                in,  iL  823. 

Aran-Du<!heQiie 

BymptiHOfl  ol,  \Vr  142,            ^^^^M 

^^L^^                       p&thulugical  cnuRefl  of, 

type  of,  iv.  822. 

trentment  of,  iv.  I4li,             ^^^^^ 

^^^^ 

hercHditary      type 

Myotonia  congeniLa,  iv.  045.       ^^^| 

^^^^^1                    poric&rilUia       compll- 

of,  iv.  821. 

eauaes  of,  tr.  945.                  ^H 

^^^^H                        catiQ^,  ii. 

L«ydcn  -  Miibiua 

complioationa    in,   17*         ^H 

^^^^^1                   prognwit  in,  U*  821, 

type  of,  iv.«2l. 

■ 

^^^H 

thetmr  type  of,  ir. 

ditigmMin  of,  ir.  050.      ^^^B 

^^^H                   iigni  of, 

tj22. 

biatological   peeuliarl--^^^H 

^^^^^1                    sywptuuifttolugjr  of,  U. 

oontractility,  formula]  fur, 

ti«s  in,  ir.  U46-949,  ^^^1 

^^^B 

iv.  456. 

microscopy  of,  iv.  946,  ^^^B 

^^^H                   trentoieDt  of,  ii.  822, 

dytitrophiM,     prograudro. 

949.                                      H 

^^^H           ■teaoAb^  ti.  Sl.%  827. 

ir.  812. 

mmwres    in,    Ir.   940,          H 

^^^^H                   au  sen  It  At  ion  in,  iL  $28. 

paralyjiia,     pseado-hyper- 

948.                                      ■ 

^^^^K                   cauBOj  of,  ii.  928,  8:iO. 

tropbic,  ir.  SI 3. 

pathology  of,  iv.  940.           ■ 

^^^^^^^^^^           olioicai   biatorj  of»  ii. 

Myeliti*.   iv,    «i:i.      See    iilno 

prognosis  in,  ir.  950.            ^M 

^^^^^B 

Mcningo-Myulitis      and 

symptomatology  of,  ir.          ^M 

^^^^^B          dangers  id, 

Puliomyfilitm  Anterior, 

■ 

^^^^^^H           diagnosis             828. 

anntomioal  features  of,  ir. 

treat mtmt  of,  ir.  050,              ^M 

^^^^^H 

676, 

Myxcedetna  from  thyroid  extlr*          ^M 

^^^^^^H          boatt-ioundJ  inji.  829. 

oausos  of,  ir.  077. 

ptition,  ii.  2 SHI.                            ■ 

^^^^^H          in  etido«ardUit(,  ii.  716, 

compression,  ir.  044.     Ste 

rolntion  of,  to  goitre,  ii.  721,          ^M 

^^^^^H 

ML*aing{><Myfllitiis. 

Myxoma,  ii,  H06.                                 ^B 

^^^^^^^^K           murmur           iL    828, 

dinjcntifis  of,  iv.  643,  672. 

of  the  larynx,  ii.  507,  511.         H 

^^^^^B 

e1«0trimty  in,  iv.  681. 

^H 

^^^^^^^^            not)  rhoumatiOf  ii,  S:i2. 

gfnernt   or   tracmvcreo,  ir. 

^^^^H 

^^^^^B                   puthologieul  oaa«c9  uf, 

7ay. 

^^H 

^^^H 

hemorrbngie,  ir.  670. 

^^^^H 

^^^^^1                    prognosis        ii.  822. 

iiliopiitbir,  \v,  002. 

Novus,                                        ^^^1 

^^^^^P                     rheumatic,  il.  830. 

infectiouji,  iv.  006. 

cuunes  of,  ii.  \ti^,                  ^^^^H 

^^^^^^                       symptoms  of,  ii.  8,12. 

leiion$  in,  iv,  075, 

clasBiaeatton  of,  li.  103.        ^^^H 

^H                               trotitment  of,  ii.  SX^. 

noti-tmn*verAe,  iv,  457. 

diagnosis  ol.  ii.  N7.              ^^^H 

^H               Mollusca,  libroniEitous,  ii.  9. 

of  ih*  anterior  cornua,  dis- 

elect roly §13  lor,  ii.  11,1,         ^^^H 

^H              Mullusoum  ^pittic^linle,  li.  V. 

iinguiibod  from  the  cere- 

enturgu'ment of.  ii.  105, 106^         ^M 

^^B              Morphcca,  ii.  <J4. 

bral  paliies,  iv.  487. 

H 

^^B                      cauBAlton  of,  ii.  i^5,  90. 

patbologio4il    anatomy    of, 

exttrpiition  nf,  il.  113.                   ^M 

^H                        1e«ion»  of,  ii.  Vi,  95. 

ir.  675. 

locution  of,  ii.  108.                        ^1 

^^1                       tnnrbid  nnatomy  of,  ii,  95. 

prognoii«  in,  ir.  677. 

me^liearhm  for,  ii.  1{19.                 ^M 

^^B                     prognosis  in,  H.  96. 

»cptio,  ir.  070. 

ncrvou»    influence    In,    ii.          ^H 

^H                      tr«alnicrit  of,  ii.  UA. 

symptoms  of,  ir.  072. 

lO.i,  lot.                                     H 

^H              Mouth,  dt9eu«(»  of,  ii.  052* 

vypbilitio,  ir.  605. 

pathology  of,  ii.  104>107.             ^M 

^^H              Multiple  coTobro  spinal  «c)fro- 

8y!!it«;«nmtio,     dtJitiuguisbod 

pigmr'nto.fufii,  ii.  08,                      ^M 

^H                 lit.  iir.  495.     Se^  8clero»ts. 

frum  other  fonn»,  ir.  044. 

prognosis  in,  it.  108.                      ^| 

^H               Mu»eles,  exbaustion  of,  iv,  2Hlt 

transv(?r*o,  ir.  457. 

■urgcry  in,  ii,  110,  111.                 ^M 

^H                      runctioii»  of,   iv*.  256,  200, 

triMttrnvni  of,  iv.  682.     Seo 

aymptoinntology  of,  ii,  107.          ^M 

^H                          201,202. 

aleo    Monifigo-Myelitii, 

treatment  of.  ii.  tl»9.                     ^| 

^H                     involuntary,  iv.  280. 

TrcJitmunt  of. 

r ari  etiet  of,  i  i .  1 03  -1 0  7,               H 

^^H                    meobanic*  of,  tv.  200. 

tubercular,  iv.  660, 

Kasal  adenomata.  Ii.  309.                    ^H 

^H                    ttructitre  of,  \y.  250, 

varitiiiiui  of,  iv,  643,  675. 

calculi,  ii.  :i0:t.                              H 

^H                    tonidtj  of,  W,  256. 

Myoloeele,  ir.  732. 

catarrh,  ii,:Ml.  ♦^r*  Coryii  ^^B 

^^B                      voluntary.  If.  250. 

Myocarditb,  ii.  840. 

and  Rb  initio,                      ^^^^| 

^H                      worl(  of,  iv%  267.  200. 

acute,  ii.  840,  841. 

clefl,  ii.  041,  942.                   ^^^H 

^H            Uufoulur atrophy,  iv.  Hl2.    Set 

causes  of,  ii.  840,  840. 

obstruction,  ii.  .126.              ^^^H 

^^B                               atiTo         Pr»gr«««i7« 

chronifl,  ii.  840,  is4l,  84.^. 

bony,  ii.  p'f27-.^3T.          ^^H 

^^H                                 MuAcuhir  Atrophy. 
^H                            dingo odf  of.  iv.  821. 

diagnosis  of.  ii.  844,  846. 

causes  of,  ii,  320.            ^^^H 

fostal,  il.  640. 

congeuiul,  ii,  327,  Jt31          ^H 

^^H                              Erb'ii  juvenile  form  of. 

forms  of,  ii,  841. 

deafttc4<s  from,  ii,  33.%         ^H 

^H 

infcotioiis,  ii.  845. 

336.                                    H 

^^M                           facia -9c»ipu1o  -hutneral 

parenchytnaiouf,  ii.  845. 

deformities    from,    ii.         ^H 

^H                                typQof,  iv.  818. 

pathology  of,  ii.  841,  846. 

334.                                     ■ 

^^B                           hereditary       progrc»- 

physical  sign?  of,  ii.  843. 

diagnoaia  of,  ii.  337.             ■ 

^H                                sii-e,  ir.  821. 

prognosis  of,  ii,  844,  846. 

eflectn  of,  ii.  331.                    H 

^^1                            Lanloitty   -   D6j6rine 

rbctimntto,  ii.  840, 

bypc^rtropbitsrl     room-          ^| 

^H                                typo  of,  iir.  818. 

Rvmptom»  fif,  ii.  842,  846, 

hmnc"*  in,  ii,  ,1.H7.               ^H 

^^B                            myoprtthie,    prognueid  : 

ii  philitic,  ii.  842,  844,  845. 

pharyngeal  di»eaiG  due          ^| 

^H                                         In,  iv.  824. 

treatment  of,  ii.  844,  847, 

to,  n.  334.                           H 

^^H                                      trimtmeDt   of,    ir. 

varieties  of,  Ii.  841. 

prognofii»  in,  ii.  339.             ^B 

^H 

Myoptttbio  atrophies,  ir.  8T2. 

removal  of,  It.  331,                ^H 

^H                           primary,  iv.  812. 

Srtt  .Urofibifj*,  I'riMiary  ;  also 

svmptomii  of,  ii,  336.            ^B 

^m                                  lo»iun«  in,  iv^.  $20. 

Muiioitliir  Atrophy. 

potypuM,  ii.  330,  343,  366.            ■ 

^m 

Myopntbios  difltinguished  from 

septum,   dcfleottoii    of.   iL          ^H 

^^m                                   mu^eloi     In,     ir. 

myeloptitHJeB,  ir.  822. 

H 

^m 

Myopia,  iv.  U2. 

Rpeeulum,  11.  350,                          ^| 

^H                                 poron^at  typis  of, 

c<iU!<ei  of,  Ir.  142,  308, 

Jitcnoitis,  ii,  305.                             ^H 

^m 

coiiipJieiiliotiB  of,  iv,  142. 

Naso  pharynx,  Obroina  of,   ii           ^M 

^^H                                 ronotioni   Id,    ir. 

gUv.'fi"!*'*  frjf,  ir.  3OK4 

V 

^H                                     ti20. 

ophthalmoscope  in,  ir.  142. 

malformation  of,  ii.  327*      ^^^H 
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Naao-pbarynx,  sarcoma  of,  ii. 
876. 
tnmora  of,  ii.  374. 
Ni^ionality  io  disease,  i.  132. 
Nervous  diseases,  diagnosis  of, 
iv.  447. 
hereditary,  iv.  448. 
of   children,   iv.   349, 

788. 
ophthalmoscope  in,  ir. 

184. 
syphilitic,  iv.  590. 
table  of,  iv.  789. 
headache,  iv.  831. 
prostration,   iv.   350,   352, 

354. 
system,  diseases  of,  iv.  447. 
Neuritis,  acute,  iv.  794. 
alcoholic,  iv.  795. 
ascending,  iv.  794. 
chronic,  iv.  794. 
diagnosis  of,  iv.  795. 
infectiousness  of,  ir.  795. 
migrans,  iv.  794. 
multiple,  iv.  709,  794,  795, 

827. 
optic,  due  to  intracranial 
growths,    iv.    185.     See 
Optic  Neuritis, 
peripheral,  iv.  794. 
primary  multiple,  iv.  795. 
Neurogliar  sclerosis  in  epilepsy, 

iv.  904. 
Neuroma  of  the  eyelid,  ir.  59. 
Neuro-retinitis.  iSVe  Optic  Neu- 
ritis. 
Night-blindness,  iv.  236. 
Nightmare,   nature  and  cause 

of,  iv.  145,  1017. 
Night- terrors,  iv.  1008,  1010. 
atUckof,  iv.  1010,  1011. 
causes  of,  iv.  1011. 
complications  of,  iv.  1014. 
description  of,  iv.  1010. 
digestion  in,  i v.  1012, 1014, 

1016. 
epileptic,  iv.  1014. 
fright  a  cause  of,  iv.  1012. 
hallucinations  in,  iv.  1013. 
idiopathic,  iv.  1013. 
prognosis  in,  iv.  1015. 
prophylaxis  of,  iv.  1016. 
significance     of,    iv.    464, 

1014. 
varieties  of,  iv.  1013. 
Nose,  congenital     atrophy    of, 
ii.  943. 
connection     of,    with    the 

middle  ear,  ii.  333. 
cysts  of,  ii.  372. 
defects  of,  ii.  942. 
deformity  of,  ii.  215. 
development  of,  ii.  936. 
double,  ii.  943. 
exostosis  of,  ii.  372. 
osseous  cyst  of,  ii.  372. 
tumors  of.      See  Tumors  of 
the  Nose. 
Nursing  of  sick  children,  i.  347. 


O. 

Ophthalmia,  iv.  77. 
chronic,  iv.  91. 
contagious,   in   school,   ir. 
407. 


Ophthalmia,  croupous,  iv.  95. 
diphtheritic,  iv.  96. 

symptoms  of,  iv.  97. 

treatment  of,  iv.  98. 
exanthematous,  iv.  85,  86. 
follicular,  iv.  87,  88. 
gonorrboeal,  iv.  77. 
granular,  iv.  88. 

treatment  of,  iv.  90. 
muco-pnrulent,  iv.  85. 

treatment  of,  iv.  86. 
neonatorum,  iv.  77. 

anatomical  features  of, 
iv.  79. 

antisepsis  for,  iv.  81, 
82. 

bacteria  in,  iv.  78. 

cataract,  '  pyramidal, 
after,  iv.  80. 

causes  of,  iv.  78. 

cornea  in,  iv.  80. 

diagnosis  of,  iv.  81. 

effects  of,  iv.  80,  82. 

pathology  of,  iv.  79. 

prognosis  in,  iv.  82. 

prophylaxis  of,  iv.  82. 

statistics  of,  iv.  82. 

symptoms  of,  iv.  79. 

treatment  of,  iv.  83. 
phlyctenular,  iv.   93. 
purulent,  iv.  77. 

Snstular,  iv.  94. 
almoscope,   how  to    use, 
'iv.  159. 
Ophthalmoscopy,  iv.  158.     See 

Index  to  vol.  iv. 
Optic  nerve,  atrophy  of,  iv.  203. 
ooloboma  of  sheaths  of, 

iv.  163. 
massings,  iv.  161, 162. 
sarcoma  of,  iv.  174. 
tubercle  of,  iv.  229. 
tumors  of,  I  v.  174. 
neuritis,  binocular,  iv.  185. 
clinical  history  of,  iv. 

187. 
degenerative    changes 

in,  iv.  188. 
in  meningitis,  iv.  491. 
its  value    as  a  diag- 
nostic sign  of  brain- 
lesion,  iv.  189. 
ophthalmoscopic     ap- 
pen  ranees      in,     iv. 
188. 
prognosis  in,  iv.  190. 
progress  of,  iv.  190. 
traumatic,  iv.  169, 172. 
treatment  of,  iv.  190. 
unilateral,  iv.  186. 
thalami,  tumors  of,  iv.  574. 
Orbit,   acquired    anomalies   of, 
iv.  121. 
diseases  of,  iv.  120. 
tumors  of,  iv.  123. 
Osteoclasis,  iii.  1273. 
Osteotomy,  iii.  1279. 

application  of,  iii.  1281. 
general    remarks    on,   iii. 

1281. 
special  applications  of,  iii. 

1284. 
technique  of.  iii.  1283. 
Otitis  externa  diffusa,  iv.  12. 
interna,  primary,  iv.  42. 

syphilitica,  iv.  42. 
labyrintbica,  iv.  41. 


Otitis  media,  acute  catarrhal,  iv. 
18. 
acute  purulent,  iv.  23. 
causes  of,  iv.  23. 
treatment  of,   iv. 
24. 
ohronic,   atomiser  in, 
iv.  35. 
catarrhal,  iv.  83, 

87. 
cause  of,  iv.  38. 
examination      of, 

iv.  34. 
treatment   of,  iv. 
84,87. 
chronic     muco- puru- 
lent, iv.  81. 
ehronic  non-purulent, 
iv.  81. 
effects  of,  iv.  32. 
hearing  in.  iv.  31. 
membrana  in,  iv. 

32. 
onset  of,  iv.  81. 
pathology  of,   iv. 

81. 
symptoms  of,  iv. 
31. 
chronic  purulent,  per- 
foration in,  iv. 
25. 
signs  of,  iv.  25. 
treatment  of,  It. 
21,  26. 
polypi  in,  iv.  25. 
sprays    for   nares    in, 

iv.  35,  36. 
tonsils  in,  iv.  85,  87. 
treatment  of  atropbie 
cases,  iv.  86. 
Ovary,  absence  of,  iii.  741. 
accessory,  iii.  742. 
cancer  of,  iii.  739. 
congenital    malformations 

of,  iii.  732. 
diseases  of,  iii.  731. 
histology  of,  i.  939. 
imperfect  development  of, 

iii.  732. 
in  hernia,  iii.  235. 
physical    examination    of, 

iii.  732. 
ruptured,  iiL  739. 
section  of,  i.  939,  940. 
structure  of,  i.  939. 
tumors  and  inflammations 

of,  iii.  732. 
vesicles  of,  i.  939. 


Pachymeningitis  from  cervical 
caries,  iv.  650. 
hsBmorrhagica,  iv.  527, 528. 

syphilitic,  iv.  531. 
of  the  spinal  cord,  iv.  785. 
compression     of    oord 
from,  iv.  647,  648. 
Pancreas,  abnormalities  of,  lit 
366. 
abscess  of,  iii.  380. 
carcinoma  of,  iii.  396,  897. 
comparative    anatomy    of, 

iii.  367,  868. 
cysts  in,  iii.  879.    Sw  Pan- 
creatic Cysts.  n 
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^^^^^         1121      ■ 

^^^^        Panerain,  dtPSMM  of,  ill.  U&, 

Paralyii^  facial,  iv.  804. 

Parotitis,  treatment  of,  i.  770.         fl 

^H                            376-1(12. 

oausiss  of,  iv.  BO 4,  fitib. 

PedicuioBi^  ii.  131.                            ^H 

^^^^                 duot  of,  ill.  3««. 

oongt-nital,     iv.     SOI, 

corporis,  ii.  1.36.                          ^H 

^^^ft            f^ui  i. 

miK 

Pelvis  in  r.iohitls,  ii,  236,                 ^M 

^^^^H               functione  of,  Hi.  369. 

]ca\tiu»  in.  iv.  804,  80:», 

Petxi[ibigu9,  ii.  44,  47,                       ^H 

^^^^^1               gnngreno  q(»  ViL  SSO. 

muwjlftR  in,  iv.  8<i6, 

ffyphilitic,  ii.  119.                     ^B 

^^^^H               biffto1o}Cj  oF^  iti.  Ml. 

prognuaia    in,  iv.  804, 

Pen  is,  di*iMi«o8  of,  iii,  691,                ^H 

^^^^H              in  dittbGtc«  [tiellitus,  ii.  ^2^, 

Sl>5. 

mn Ifo no atio US  of,  iii.  633.         ^B 

^^^^^m               tnflaitiiDatiim   of,    ui»   370, 

symptoma  of,  ir.  804, 

Pericarditis,  ii.  848.                           ■ 

^^^^^H                   iSVr  Panereatitij!, 

805. 

causes  of,  ii.  H48.                           ■ 

^^^^H              itijarJ6«  of.  ill.  372,  388. 

treatment  "f,  iv.  806, 

diagnosit  of,  ii.  860,  893.           M 

^^^^^B              opcmtioiii  on,  iii.  373,  H75. 
^^^H              pbjj>{o1og7  of,  ML  36V). 

feigned  hy«ltri«Jil,  iv.  9H0. 

efecta  of,  ii.  864.                        H 

hyateri«iti     iv,     970,    981, 

elTasion  in,  ii,  849,  850,             ^H 

^^^^^B               prolnpse  of|  in  wouodi,  iii. 

983. 

etiology  of,  ii.  848.                      ^H 

^^^H 

iafantile,  iv.  456,  457,  683. 

heart  in,  ii,  851),                         ^H 

^^^H               relaHom  of,  iiu  365. 

See       PoLiomyelitla 

idiopathic,  ii.  853.                    ■ 

^^^^H               ruei'tioa  of.  iii,  .17 h. 

Anterior. 

ortbopncoa  in,  ii.  850.               ^H 

^^^^^m             Boleroiti^  &ff  Iii,  SJ7. 

meehanieal   Irefttment 

paraoentcsia  in,  ii.  S64.     ^^^H 

^^^H                        etiajogr  of,  iii  B77. 

of,  iii.  129W. 

pathology  of.  ii.  847.          ^^^H 

^^^^^1                      treatment  of,  iii.  378, 

mlmotic,  iv.  804, 

prognoiis  in,  ii.  864.           ^^^H 

^^^^^1               secretioD  of,  iii.  369. 

muUiplo,  ir.  794. 
peripheral,  iv.  8»>3. 

rbeumatio,  ii.  848,              ^^^H 

^^^^^H              fari^ery  of,  iii,  37,^. 

floptic,  ii.  849.                      ^^H 

^^^^^B              fj|ihiliiit]  lesiontof,  ii«.  195, 

pieudo-bypertrophiQ   mus- 

symptoms of,  il,  850. 

^^^H 

cular,  iv.  457,  813. 

treatment  of,  ii.  864. 

^^^^              tubercula«ii  of,  iii.  399. 

oauNQs  of,  iv.  HI 3. 

PcrieardiuiD,  absence  «f,ii.  750. 

^V                     woumU  of,  m,  372-:U6. 

complication!!    of,    iv. 

a*  a  seat  of  luberonlosia, 

^K              Fsnereatlo  c»1ouliii«»  iii.  UlL 

815. 

ii.  174, 

^^^^m               cytt,  GKUiea  of,  iii.  387. 

deform itiet    froai|   iv. 

diseases  of,  il.  848. 

^^^^H                      deiaription  of,  iii.  386, 

815. 

infantile,  ii.  848, 

^^^H 

degonerativo    ebange« 

Pcricemefititis.  ii,  931, 

^^^H                     diftgnoiU  or   iii.  380, 

in,  iv,  816. 

Peri  nephritic  absoe**,  iii.  669. 

^^^H 

heredity  tti,   iv.   813, 

Perinephritis,  iii.  559. 

^^^H                     drtiiimge  of,  iU.  305. 

S16. 

diiigncraia  of,  iii.  563, 

^^^^^B                      exttrpiitjnn  of,  iii.  n^-t. 

kneo-jerk  in,  iv.  815. 

etiology  of,  iii.  560. 

^^^^^B                      operation  for,  iii.  303. 

lordosis  in,  Ir.  814. 

pathology  of,  iii,  559. 

^^^^H                      pTOgnons        iii.  :i92. 

m«nta1    Bymptonu  in, 

progno:<iH  of,  iii.  564. 

^^^^^1                       rupture  of,  iii.  392. 

iv.  815. 

symptoms  of,  tii,  56K 

^^^^H                      treatment  of,  iii.  39:1. 

mujuolcd    in,    iv.    813, 

treatment  of,  iii.  564. 

^^^^^1               dact,    eoDtnujtioQ    of, 

SI  6. 

Poriorchiti-^,  iii,  696. 

^^^H 

pathological    anatomy 

Perioititia,  iii.  993,  999. 

^^^H                     iigiitir.ii  of,  iii.  369. 

of,  iv.  816, 

Peripheral  nervous  tystotn,  di»* 

^^^^^H                        obstruction  of,  iii.  879, 

lyrnptomf  of,  iv.  613, 

«u«a  of,  iv.  788, 

^^^^B                      »tctiosi«  of,  iii,  379. 

8!5. 

Periproctitis,  Iii.  345. 

^^^H              jaicc,  iii.  369. 

ayuonytnofl  of,  ir.  813, 

Peritoneal  absoea*,  iii.  274. 

^^^H                      off«ot  of,  iii.  369,  37t. 

rt'fiwx,  iv.  807. 

diseiute  as  a  cause  of  eon- 

^^^^H                      fimc lions  q{,  i,  67,  ill.  , 

rHeumatie,  iv.  794, 

stipntion,  Iii.  196. 

^^^B 

Bpin&l,  aignlQoance  of,   iv. 

Peritoneum,  dropsy  of,  iii.  611. 

^^^^       PimorwUtip,  acute,  iii.  376. 

672. 

in  ftowtc  diarrbgcal  disease. 

^H                              eliniml  binury  of,  iii. 

Parasite*  in  blood,  iii.  766. 

iii.  90. 

■ 

in  intestinal  canal,  iii.  217. 

in  it«  relations  to  the  ciu- 

^m                              interstitial  iii.  377. 

oaune«  of,  iii,  217. 

euro,  lit,  286. 

^H                               vymptoins  of,  iii,  376. 

clinical  bi»t«jry  of,  ill. 

PeritonitiF,  iii.  208. 

^^H                                treatmeDt  of,  iii.  377. 

218, 

acute,  bowels  in,   iii.  270, 

^H                Palffie«,  birth,  i.  266,  2t>7,  iv. 

effect*  of,  iii,  21T.  218, 

271. 

^B 

222,  225,  228. 

ciiM9i*s  of,  iii.  270. 

^M                      oercbral,     Iv.     479.       ^«e 

irritation  produced  by. 

elroumjjcrihed,  iii,  274. 

^^m                          Cerebral  Pal^iei. 

iii.  219. 

dia|ra^3osi«  of,  til.  275. 

^^m               Panons  from  granular  ophtbal- 

pmtbogooy  of,  iii.  217. 

diffu.il  d,  Iii.  294,  297. 

^B                            oiia,  iv,  90, 

pathology  of,  iii.  218, 

laparotomy     for,     ilL 

^^B                        perilomj  for,  iv.  153. 

propagation      of,     ili. 

277, 

^^B                         ]iihlj'cit(<niilar,  iv.  104, 

219.                                . 

nutrition  in,  iii.  276. 

^H               Pannphthuknitiii  io  opbtbalmia 

prophylaxis     against, 

perforative,     ill.    27», 

^^B                      neiinatontni,  iv.  81. 

ill.  220, 

277. 

^^m               Fwal^i^c**.  detection  of,  by  eleo-  | 

ptomainM     from,    iii. 

prognosis  in,  ill.  375. 

^H                           triuity,  iv.  4,^7, 

218. 

septic,  iii.  269,  270, 

^H                       diagnosis  of,  from  hyirteri. 

tape-worm^,    iii.    221, 

symptoms  of,  Iii,  270, 

^^B                           cal  di»>eaHti,  iv,  999. 

AVr  Tjipe-Worm. 

275, 

^^V              Pam1yii»,   acut«    atrophic,   iv. 

Parotitic  diei^asei,  ii.  124, 

tniumatiQ,  iii,  273. 

^m                         6N.1.     ,SVr    Potlouvyelitts 

Paratyphlitif.  iii.  282, 
Parotitia,  i.  767. 

Irentment  of,  ill.  276, 

^H                           Ant«rior. 

varteticd  of,  iii.  269. 

^m                     Bl^llV,  iv.  801.     Set  Paral. 

diagnoaii  of,  i.  769. 

•dheaive,  ili.  300. 

^H                           yfh,  Facial. 

«tiolrtgy  of,  i.  768. 

appendicular,  iii,  282. 
ohronio,  iii.  277, 

^H                      C«rcbra1,     iv.     479.        *$rr 

^H                          Cerettral  Palaicf. 

pathologioa]  anatomy  of,  i. 

cuinpticalions    of,    ill. 

^H                      diphtheritic,     i.    639,    63:^, 

768, 

279.                              ^ 

^H                         iv.      RUS.       See      Dipb- 

prognosiw  of.  i,  770. 

diagnosis  of.  iii,  279.  ^^M 
pAthology  of,  iii.  278,^^^H 

^H                          thcritio  Paralydi. 

fymptomatoiogy  of,  1.  768. 
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tonitis,  chronic^  prognosis 
in,  iii.  279,  280. 
symptoms  of,  iii.  278. 
treatment  of,  iii.  28U. 
tubercular,  iii.  277. 
general  or  diffuse,  opera- 
tion for,  iii.  .308. 
infantile,  iii.  269. 
intra-uterine,  iii.  203,  2ft8. 
peritypblitio,  iii.  312,  313. 
plastic,  iii.  291. 
suppurative,  iii.  271,  277. 
tubercular,   iii.    212,    214, 

277. 
Ityphlitic   abscess,  iii.  282, 
J2  297, 

itypblitis,  iii.  282. 
abscess  from,  iii.  291,  292, 

811-313. 
anatomical  features  of,  iii. 

290. 
appendix  in,  iii.  282,  290, 

291,  298. 
csMum  in,  iii.  284. 
causes  of,  iii.  284,  287. 
elinical  history  of,  iii.  291. 
constipation  in,  iii.  299. 
course  of,  iii.  296. 
diagnosis  of,  iii.  300. 
diet  in,  iii.  305. 
etiology  of,  iii.  284,  287. 
fsDcal  concretions    in,   iii. 

287. 
laparotomy  in,  iii.  284, 307, 

312,  313. 
lesions  of,  iii.  290. 
mortality  from,  iii.  302. 
operations  for,  iii.  284, 297, 

305,  306,  312,  313. 
pathological    anatomy    of, 

iii.  290. 
penetration  of  bowel  in,  iii. 

291,  292,  .300. 
peritonitis  in,  iii.  291,  312, 

313. 
prognosis  in,  iii.  302. 
seat  of,  iii.  290. 
statistics  of,  iii.  286,  287, 

291,  293,  298,  300,  302. 
symptoms  of,  iii.  294-300. 
traumatic,  iii.  289. 
treatment  of,  iii.  303. 
varieties  of,  iii.  291,  295. 
licious  anaemia,  iii.  772. 
causes  of,  iii.  809,  SIO. 
diagnosis  of,  iii.  819. 
infectious,  iii.  810. 
pathology  of,  iii.  814,  817. 
prognosis  of,  iii.  820. 
symptoms  of,  iii.  811. 
treatment  of,  iii.  820. 
ussis,  bacteria  in,  i.  706. 
bronchi  in,  i.  708,  709. 
complicHtions    in,   i.    708, 

711,  721. 
contagion   of,  i.   704,   706, 

713,  715. 
cough  in,  i.  711. 
diagnosis  of,  i.  715. 
etiology  of,  i.  70.3,  713. 
heart  in,  i.  710. 
hygiene  of,  i.  717. 
lungs  in,  i.  708,  712,  713. 
pathology  of,  i.  706,  713. 
pneumonia  in,  i.  710. 
prognosis  in,  i.  715. 
prophylaxiji  of,  i.  715. 


Pertussis,  sUges  of,  i.  713,  719, 

720. 
symptoms  of,  i.  713. 
treatment  of,  i.  715,  719. 
Pharyngitis,  i.  607,  608. 
Pharynx,  adenoid  growths  of, 

ii.  484. 
diseases    and    injuries  of, 

ii.  419. 
tumors  of,  ii.  505. 
Phlegmon,  ii.  24. 
Phthisis,  ii.  670.     See  also  Tu- 
berculosis, 
anatomical   characters    of, 

ii.  675. 
atrophy  in,  ii.  676. 
bacillus  of,  ii.  672,  675, 676, 

684,  686. 
caseous,  ii.  673. 
catarrh  of,  ii.  685. 
causes  of,  ii.  671,  680. 
chronic,  ii.  673. 
climate  in,  ii.  680,  681. 
complications  in,  ii.  678. 
cough  in,  ii.  676. 
expectoration  in,  ii.  677. 
fever  of,  ii.  676. 
fistula  in  ano  with,  ii.  686. 
haemoptysis  in,  ii.  677, 681, 

686. 
heredity  in,  ii.  672,  679. 
hygiene  of,  ii.  681. 
larynx  in,  ii.  685. 
lymphatic    glands    in,    ii. 

677. 
meningitis  with,  ii.  678. 
miliary,  ii.  673. 
milk  as  a  vehicle  of,  ii.  679. 
night-sweats  in,  ii.  686. 
osone  in  the  cure  of,  ii.  681 . 
pathology  of,  ii.  675. 
pharyngeal    ulceration   in, 

ii.  684. 
pleurisy  with,  ii.  685. 
prognosis  in,  ii.  679. 
respiration  in,  ii.  674. 
scrofula  in  relation  to,  ii. 

672. 
symptoms  of,  ii.  670,  674, 

676. 
treatment  of,  ii.  679. 
tuberculosis  identical  with, 

ii.  670. 
varieties  of,  ii.  673. 
Physical  development,  iv.  241. 
Plastic  surgery,  iii.  864. 
Pleurisy,    anatomical    features 

of,  ii.  689. 
asepsis  in,  ii.  703. 
causes  of,  ii.  688. 
constitutional  symptoms  of, 

ii.  697. 
diagnosis  of,  ii.  691,  69.3, 

698. 
empyema  of,  ii.  690,  705. 
heart  in,  ii.  690,  695. 
idiopathic,  ii.  699. 
lung-retractions    after,   ii. 

690,  694,  700. 
paracentesis  in,  ii.  702,  707. 
pathology  of,  ii.  689. 
physical  signs  of,  ii.  693. 
pleural  effusions  in,  ii.  690, 

695,  696. 
prognosis  in,  ii.  699. 
r&Ies  in,  ii.  697. 
secondary,  ii.  689,  699. 


Pleorisy,  signs  of,  ii.  693. 
suppurative,  ii.  705. 
symptoms  of,  ii.  691.  697. 
temperature  in.  it.  692. 
thoracentesis    in,   ii.   702, 

707. 
treatment  of,  ii.  699. 
Plevrotomy,  antisepsis  after.  iL 
713. 
antiseptic,  ii.  709. 
drainage  after,  ii.  709, 71 1. 

715. 
Listerism  after,  ii.  713. 
lung-dilatation    after,    ii. 

713. 
resection  of  ribs  foUowing, 
il.7l4. 
Pneumonia,  acute  catarrhal,  it 
617. 
lobular,  ii.  617. 
bronchial.      Ste  Broncho- 
Pneumonia, 
catarrhal,  ii.  617. 
croupous,  ii.  586. 

anatomical   characters 

of,  ii.  588. 
bacteria  of.  ii.  588. 
causes  of,  ii.  586. 
cerebral  symptoms  in, 

ii.  597. 
eough  in,  ii.  598. 
diagnosis  of,  ii.  594. 
expectoration    in,    ii. 

593. 
hepatitation  in.  ii.  589. 
iniection  of,  ii.  587. 
nervous  svmptoms  ia, 

ii.  593,  "595. 
pathology  of.  ii.  58<. 
prognosis  in,  ii.  395. 
respiration  in,  ii.  59«. 
secondary,  ii.  594. 
symptoms  of,  ii.   5!^0. 

592. 
treatment  of,  ii.  597. 
lobar,  ii.  586. 
lobular,  ii.  579,  617. 
Poisoning,   iii.    859-862.      St^ 
also  Arsenical  Poisoning  and 
Lead-Poisoning. 
Poliomyelitis  anterior,  iv.  6*^.1. 
age  at  onset,  iv.  (>^5. 
anatomical  changes  in. 

iv.  704. 
anterior  cornua  in.  iv. 

705. 
atrophies      from.     iv. 

699,  703,  707. 
bones  in,  iv.  699,  7u7. 
causes  of,  iv.  ^84. 
chronic     stage   of,  ir. 

693. 
club-foot  from,  iv.  7«2. 
congenital,  iv.  681. 
cord-lesions  in.  iv.  T*M. 
deformities    after,    iv. 

702. 
diagnosis  of.  iv.  70*. 
electrical    changes   ia. 
iv.  7U3. 
reactions    in,    iv. 
70S. 
electricity      in     trrat- 

ment  of.  iv.  712. 
etiology  of,  \v.  ftM. 
fever  of.  iv.  689,  6M, 
695,  T07. 


GE>EHAL    IN1>EX. 

^^^         1123    1 

^H                Polioinjr<s1itii  anterior,  infeoiian 

Ptomaines  of  dipbthoriji^  i,  iSn, 

Eectol  deformities,  claiii0<!ation     «^| 

^H                                   of,  iv. 

68H. 

of,  ill.  322.                     H 

^^^^^                       jmnte  to,  Iv.  (^99. 

of  «Dterie  fevor,  i.  451, 

prugijus^tji  in,  iii,  364.         ^M 

^^^^^L                      leiion«  of  ubiDftl  oord 

Puberty,  i,  389. 

m»1formatioQ»,  iii.  32 L            ^M 

^^^K 

Hgouf,  i,:t9(»,392,410. 

Reotam,   abnonualitiea   of,  iii.      ^M 

^^^^^H 

oblorA&Eprniii  at,  t.  4U0. 

318, 321,                                M 

diiH}«i0«s  cif,  i.  au:i. 

flonoer  of,  ill.  354.                    ^B 

^^^^^^^B             miinealikr  ittrophj   in, 

eroluiion  of,  i.  389,  391. 

diseases  of,  iii.  444.                 ^M 

^^^^^^H 

byj?»ene  of,  i,  ^89,  4U7,  412. 

fureigu  iKHitos  tn,  iii.  S56, 

^^^^^^^^K                             changoi   in, 

bytitrriiMil    disordori  of,  i. 

imperforate,  iii.  .321,  32J, 
326,  327. 

^^^^^^H 

395. 

^^^^^^^^B            p»rtilviii5 

in  a'rnifct««,  i.  :i90. 

inflammMLtion  of,  iii.  344, 

^^^^^^H 

menstrual   diaordem   of,  i. 

maiignant   disea«o   of,   iii. 

^^^^^^^^B            pAthalugy  oft 

;i99. 

354. 

^^^^^^^^H             yjtTQgnmin 

pbyaical  and  moral  cultnru 

operation!  for,  iii.  32,H,  824, 

^^^^^^^^H 

m,  i.  49T.  412. 

,^25. 

^^^^^^^^H            re^riMsiou  of  pN-ralynU 

prMttature,  I.  93,  392,  410. 

pulypos  of,  iii.  352. 

^^^^^H                      Iv,  693,  6\i5, 

signs  of,  i.  ;!92,  ;t94. 

proliipsus  of,  iii.  347,     See 

^^^^^H 

troiiLment  of   nerv-ons  dis- 

ProlapsuH. 

^^^^^^m           loler^dfl  In, 

orders  of,  t.  115* 

sarcoma  of,  iii,  351. 

^^^^^^^^H              Boquoftn 

Purpurik,  ii.  78,  83. 

eiricture  of,  iii.  346. 

^^^^^^^^B              §lgm 

Rfflcx  iiction   m  children,  iv. 

^^^^^^^^m             iptiial 

864. 

^^^^^^^H 

cbangefl  in  Lbo  rvtina,   ir. 

^^^^^^^^^B            «jinfitoui»  uf  otSQte. 

R. 

206,  2(13. 

^^^^^H 

cough,  it.  34U. 

^^^^^H 

Hftbie?,  iii.  899,  895. 

ocular  iii'uroaes,  It,  145. 

^^^^^^^^B             t^Qotomj 

Race  in  diseofe,  i.  132. 

paralym,  iv.  807. 

^^^^^^H             trettlraent 

Racbilio  rosary,   i.  Hti,  ii.  224, 

uruliir,    abolition    of,    iv. 

^^^^^fr 

225,  226,  227,  235.  241, 

910, 

^^^^^                    riirietiei    of,  iv.   684, 

Ruehitis,  ti.  224. 

BflAexcA  after  cerebral  bcmor- 

^m                       euci,  712. 

acute,  ii.  263,  277,  278, 

rbage,  iv.  537,  538, 

^H                Polypi,  nasfti,  11.  3.'$0-^38,  366- 

anntomioftl   chunwjtera   of, 

aBcertninment  of,  iv.  454, 

^m 

ii.  233,  237,  214, 

459. 

^^^^^         Porencopfanlaff,    if,    479^   481, 

bathn  in,  ii.  2r{2. 

loffs  of,  ir,  454,  459. 

^^^K 

hetulB  in,  ii.  224,  226,  220, 

Rvfo  riuatories,    ap  p  ren  tices  hip 

^^^^^H               ftnAtutnioAl  fMturea  of,  ir. 

227,  235,  341, 

from,  IF,  432. 

^^^H 

bone-forinntion  in,  11,  2:J.5, 

o'lttago  »yj<tem  of,  ir.  431, 

^^^^H                cuiite«  of,  tv.  535,  738, 

237,  23K,  239,  243,  244, 

432, 

^^^^^H              oo&KoniiaL  iw  7'M, 

251,  263. 

denominational,  ir,  430. 

^^^^H               doscrititioD  of,  iv,  482, 

brain  id,  ii,  245, 

handicrafts*  taught  in,  iv. 

^^^^^P               patboiujfitiAl    AOAtomy    of. 

cau!i«it  of,  ii,  247. 

433.  434. 

^^^^                      7a»V7:ix. 

obiirticter«  of,  MMntid,  ii. 

manual  training  In,  it*  4.33. 

^■^                 PorUl  Yttin,  iltis«»ftoi  uf,  iii,  40.1, 

2.^5, 

|ihy»iii»l    iniirung    in,   iv. 

^^^^^         Potl't   diseaM,   Abioc«ft   in,  iii. 

complicationi  in,  ii,  263, 

434. 

^^^K 

oon  mil  ions  in,  ii.  232. 

private,  iv,  430. 

^^^^^^                     oerricAl  cari«i  in,  Hi, 

oraniotAbes  in,  ii.  325. 

public,  iv.  428. 

^^^^^^ 

defortnlliei  in,  ii,  224-230, 

sectarian,  iv,  439. 

^^^^^B            di»gm»flts 

2:^5. 

triidi»»  taught  in,  ir.  433, 

^^^^^^^^m             donal    oahva 

dentition  in,  1.  382,  ii.  225. 

434, 

^^^^^H 

fi^Ul,  ii.  25  L,  252. 

woman*^  influt^nco  in,  iv. 

^^^^^^H 

fraoturei  in,   ii,  229,  2S5, 

441. 

^^^^^^^^B             0jtiitivo  ii[i|mnitUM  for, 

2.-.  1,263. 

Relapsing  fever,  i,  604, 

^^^^^^^B 

geogmpbv  uf,  ii.  248. 

bnoteritt  of,  1,505,509. 

^^^^^^^^H                   lumbar  roicion, 

histology  "of,  ii.  237. 

oan»r«  of.  t.  .'i05. 

^^^^^H 

hygiene  uf,  ii.  2  jS. 

complications     in,     \. 

^^^^^H             pfttbolo^j  of. 

intra^utarine,  ii.  351,  252, 

507,  509,  ,il2. 

^^^^^^^^^B              pfuprnodis        iii^  lUHl^ 

247. 

diagnosis    of,    i.  509. 

^^^^^^^^^^^^             iy  itipLumiitulogj  of,  in. 

l&rrngUniiiA    in,    ii.    231, 

510. 

^^^^^^V 

264, 

hygiene  in,  1.511, 

^^^^^^^B             trttntiiu'nl 

me^hilln-ry  ^paoes  in,  Ii,  242. 

mortality  from,  i.  500, 

^^^^^^^^Hf                     lueehuiiiL^Ml, 

morbid  anatomy  of,  ii.  233. 

511. 

^^^^^^^                             1 

pbypiology  of,  ii,  245, 

pathology  of,  i.  5U5. 

^H                Prepatiiil  calc^ali,  iti.  5U6. 

piitbulogieal    anatomy    of, 

pR>g«osi«  in,  1,  51  L 

^^V                 Prevention  of  oriine.  W.  422. 

ii,  233,  255. 

relap^eK  of,  i.  506. 

^H                  Priiimrjr  inii«cul»r  atrtiphioa,  iv. 

prevonlion  of,  ii.  257. 

symptoms  of,  i,  5U6. 

^B 

prugnosis  in,  ii.  258,  257, 

treatmt»nt  of,  i.  511. 

^^B                  Prnlttpjttt  of  rectum,  iii,  347. 

riiji  in,  ii.  224,  225,  226, 

Ren«i1  onlculun,  iii.  572-576. 

^H                  Prophjljixis  of  ili»eii^«,  ir.  332, 

227,235,  241. 

Rutinti,   breakage   of,   iv,    167, 

^B                  Pntrigo,  ii.  47, 

•kuti  in.  ii,  224.  225,  236, 

225. 

^H                  Piciido-  mttrnbranouB  laryngitin. 

ppitiul  ur>|iiiinn  in,  ii.  227. 

detiirhed,  IV.  168. 

^B 

uytujitumatalo^fy  of.  ii,  224. 

in  Ii  right's  diHe*MB,  iv.  200, 

^^B                  PaoHaAin,  ii.  40>5<'i. 

ihnnxx  in.  ii.  224-227,231. 

211. 

^H                  Pioioain«i,  i.  1S9,  190. 

235,  241. 

iMhwrnia  of,  i v.  179, 

^^^^H^                a»  n  eau»e  of  di^eoflo,  L  422, 

treatment  of,  ii.  257,  2t!2, 

penetrating  wound  of,  iv. 

^^^^B                iuoculaiion  with,  i,  190. 

Rect&l  deformities,  iti.  318,  321, 

168. 

^^^^^^            ehol«rA,  1. 

e»as««  of.  364, 

Mraoma  of,  iv,  176, 
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Retina,  sbot-sllk  opacities  of,  iv. 

166. 
tubercle  of,  iv.  227,  229. 
yaacular  distribution  to,  iv. 

163.     See  also  Ophtbal- 

mosoopy. 
Retinitis.     See  Optic  Neuritis, 
of    Brigbt's     disease,     iv. 

210. 
pigmentosa,  iv.  234. 
syphilitic,  iv.  226,  227. 
Rbeumatism,  i.  110,  785. 
acute,  i.  785. 
artbritis  in,  i.  788,  790.  See 

also      Rbeumatoid     Ar- 
tbritis. 
bacilli  of,  i.  793. 
causes  of,  i.  787. 
obildhood,  its  peculiarities 

in,  i.  705. 
obronic,  i.  821. 
diagnosis  of,  i.  809. 
endocarditis  in,  i.  786,  797, 

811. 
etiology  of,  i.  787. 
family  history  in,  i.  113, 

789-791. 
fibrous  nodules  in,  i.  785, 

8U1,  813. 
heart-disease  in,  i.  786, 794, 

797,  806,  812,  817,  819. 
meningitis  in,  i.  805. 
microbes  of,  i.  793. 
nodules    in,    i.    785,    801, 

813. 
pathology  of,  i.  792. 
pericarditis  in,  i.  788,  794, 

795,798,811. 
prevention  of,  i.  821. 
prognosis  in,  i.  812. 
purpuric   erythema   in,    i. 

803. 
scarlatinal,  i.  570,  788. 
symptoms  of,  i.  786,  794, 

806. 
tendinous    nodules    in,    i. 

785,  801,  813. 
transmissibility  of,  to  oflf- 

spring,  i.  113,  789-791. 
treatment  of,  i.  814,  821. 
Rbeumatoid  arthritis,  i.  822. 
causes  of,  i.  822. 
diagnosis  of,  i.  823. 
pathology  of,  i.  822. 
symptoms  of,  i.  822. 
treatment  of,  i.  823. 
Rhinitis,    ii.    398.       See    also 

Coryza. 
atrophica,  ii.  406-408. 
croupous,  ii'.  400,  405. 
causes  of.  ii.  401. 
foetida,  ii.  406. 
hypertrophioa,  ii.  393,  398. 
purulent,  ii.  412,  417. 
treatment  of,  ii.  417. 
Rubella,  i.  684. 

bacteria  of,  i.  688. 
causes  of,  i.  687. 
contagion  of,  i.  687, 
diagnosis  of,  i.  698. 
epidemics  of.  i.  686,  687. 
etiology  of,  i.  687,  697. 
infectiousness  of,  i.  687. 
mortality  from,  i.  698. 
prodromes  of,  i.  689,  699. 
prognosis  in,  i.  698. 
rash  of,  i.  691,  693. 


Rubella,  relapse  in,  i.  698. 

symptoms  of,  i.  694. 

synonymes  of,  i.  684. 
Rubeola.     See  Measles. 


S. 

Saoro-iliao    joint-disease,     iii. 

1170-1172. 
Sarcoma  of  kidney,  iii.  213. 

of  liver,  iii.  457-460. 
Scabies,  ii.  131,  133. 
Scarlet  fever,  i.  555. 

albuminuria  in,  i.  564, 570, 

578. 
angina  of,  i.  568,  569. 
causes  of,  i.  556. 
complications    of,    1.    569, 

577. 
conditions  favoring,  i.  657- 

560. 
convulsions  in,  i.  570. 
diagnosis  of,  i.  570. 
diphtheritic  symptoms  in, 
i.  564,  568,  569,  574,  607. 
dropsy  of,  i.  573. 
ear-troubles  after,  i.  570. 
epidemics  of,  i.  559,  560. 
eruptions  of,  i.   563,  567, 

578. 
forms  of,  i.  565. 
isolation  of,  i.  561,  575. 
kidneys  in,  i.  122, 564, 570, 

571,  578. 
malignant  form  of,  i.  569. 
mortality  from,  i.  574. 
pathology  of,  i.  562. 
prevention  of,  i.  560. 
prognosis  in,  i.  573. 
rheumatism   after,  i.   570, 

788. 
sore  throat  in,  i.  556,  564, 

568,  569,  577. 
symptoms  of,  i.  565. 
temperature  of,  i.  566. 
throat-symptoms  in,  i.  556, 

564,  566,  568,  569,  577. 
treatment  of,  i.  574. 
ursemic    symptoms    in,    i. 

579. 
virus  of,  i.  556,  557. 
School-houses,  iv.  376. 
School-hygiene,  iv.  343. 
Schools,  contagious  diseases  in, 
iv.  403. 
epidemics  in,  iv.  403-408. 
external    hygiene    of,    iv. 

375. 
industrial,   origin    of,    iv. 

428. 
nervous    disorders   in,  iv. 

349. 
public  industrial,  iv.  428. 
Sclerema  neonatorum,  ii.  90-92. 
Scleroderma,  ii.  88-90. 
Sclerosis,  multiple  cerebro-spi- 
nal,  iv.  495. 
causes  of,  iv.  502,  506. 
clinical  history  of,  iv. 

496. 
contractures     in,     iv. 

501. 
convulsions  in,  iv.  501, 

509. 
differential     diagnosis 
of,  iv.  507. 


Sclerotis,  mnltiple  eerebro-spf- 
nal,    epilepsy   with, 
iv.  501. 
eye-symptoms   in,   iv. 

194,  499,  509. 
glycosuria  in,  iv.  501, 

507. 
histology  of,  iv.  505. 
lesions  of,  iv.  504. 
location    of,    iv.    504, 

507. 
origin  of,  iv.  502,  506. 
paralysis  in,  iv.  501. 
pathological  anatomy 

of,  iv.  504. 
prognosis  in,  iv.  510. 
reflexes    in,    iv.    501, 

507,  509. 
■trabismns  in,  iv.  499. 
*  symptoms  of,  iv.  496- 

502,  507. 
syphilis  as  a  factor  in, 

iv.  502,  507. 
treatment  of,  iv.  511. 
tremor  in,  iv.  496, 498, 
499,  507,  508,  512. 
nearogliar,  in  epilepsy,  iv. 
904. 
Scoliosis,  iii.  1-3. 
Scrofnlosis,  ii.  136. 

anatomical    characters   of, 

ii.  143-148. 
bacilli  in,  ii.  144. 
bad  hygiene  as  a  cause  of, 

ii.  140. 
caries  of  bones  in,  ii.  153. 
causation  of,  ii.  138,  911. 
chronic  catarrh  in,  U.  152. 
clothing  in,  ii.  160. 
coigunctiva  in,  ii.  152. 
corneal  ulcers  in,  ii.  152. 
glands,  lymphatic,  in,   ii. 

153. 
its    probable    relation    to 
tuberculosis,  ii.  138,  142- 
147. 
its  relations  to  gout   and 
lithogenesis,  ii.  297,  301. 
local  treatment  in,  ii.  161. 
manifestations  of,  ii.  149. 
microscopic  examination  of 

the  tissues  in,  ii.  144. 
morbid  anatomy  of,  ii.  147. 
nature  of,  ii.  138,  911. 
otorrhoea  in,  ii.  152. 
pathology  of,  ii.  142-148. 
phthisis  as  a  cause  of,  ii. 

138. 
surroundings  as  affecting, 

ii.  140. 
symptoms  of,  ii.  148. 
town-life  as   favoring  de- 
velopment of,  ii.  298. 
treatment  of,  ii.  159. 
types  of,  ii.  148. 
Scrofulous  abscess,  ii.  914,  917, 
919. 
abscess    and     tuberculous 
glands  contrasted,  ii.  910. 
glands,  ii.  907. 
lichen,  ii.  150. 
lupus,  ii.  150. 
sore  throat,  ii.  428. 
Scurvy,  ii.  265. 

bones  in,  ii.  275,  276. 
gingivitis  of,  ii.  985. 
gums  in,  ii.  274. 


^^H 
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^^^^^*                              ■ 

^^^^B    Soar^,  tym^iomw  of^  ii.  27S. 

Spine,   lateral    and    functional 

Stomach,  infiammation   of,  iit.         ^B 

^^^^H             trefttment  of,  ii,  277. 

eurvttturejn  of,  hered- 

^B 

^^^^^     SeptiQiE^uiiiLp  ill.  909, 

ity  of,  iii.  1004. 

irritable,  iii.  820.                  ^^^H 

^^m            Sleep,  di«orcl«n  of,  tr.  1  DOS. 

psthology  ofjii.  lOOS, 

neuralgia  of,  iii.  25.            ^^^^M 

^^^^^     6ore  mouth.     Sre  Stumatitii. 

treatment  of,  iii.  1(»12. 

spasm  of,  iii.  25.                  ]^^^H 

^^^^L                    putrid,  ii,  969. 

posterior  curvature  of,  iii« 

Stomatitis,  aphthous,  cause  ol^^^^H 

^^^H            tbroftt,  ii.  411^-126. 

lOli), 

^^H 

^^^^H                   Mute    tabercular, 

rotitliou  of,  ill.  1010,  1012. 

di  A  gnosis  of,  ii.  967.     ^^^H 

^^^H 

sensitive,  iii.  1010. 

path  (J  logy  of,  ii.  966.          ^H 

^^^H    SpMEQ,  c&rpo.pedal,  tF.  832.  S'et 

Spleen,  iinatomy  nf,  ii.  8H6. 

sym ptum«  of,  ii.  906.            ^H 
oatarrhal.  ii.  953,                        H 

^^^^1                Tvuny. 

auncuftation  of.  ii.  $93. 

^^^H             habit',  iw  Mh 

diagnosis  in  disease  of,  ii. 

cansee  nf,  il.  954.                ^1 

^^^B           biatriOTiic,  w.  mL 

892. 

diagnosi.^  of,  ii-  956.     ^^H 

^^^^B           hTStericut     laryngeal »    \r. 

djaaases    of,   U,    dB6,    892, 

pathology  of,  ii.  954,    ^^^^^H 

^^^m 

994. 

symptoms  of,  11.  954.   ^^^^H 

^^^^^1           Uryn^alf  iv.  ST9. 

trentmcnt  of,  ii,  956,          ^| 

^^^^^B           mimic, 

891,  892,  893. 

erjtbi>matoti8,  ii.  953.                  ^H 

^^^H           niotiUllog,  iv.  SOI. 

funetfoni  of,  il.  888. 

mem  bra  no  us,  ii.  968.                    ^H 

^^^H            p«riphera],ir.796.  JS'fffalso 

laparotomy  of,  ii.  902. 

diphtheria  and,  ii.  968,        ^M 

^^^^H                Eolampaia. 

leuknimia   in   it«  relations 

vari«[iee  of,  ii,  969.        ^^^H 

^^^H           r«aex  static,  W.  SOL 

t/i,  ii,  889,  890,  903. 

of  scurvy,  ii.  985.                 ^^^B 

^^^H           mlUtorj,  iv.mL 

morbid    anatomy    of,     ii. 

parasitir,  ii.  957.                   ^^^H 

^^^^H           ttati«  reflect,  iv.  BOl. 

890. 

bacillus    of,    ii.     957,  "^H 

^^^H           tetanoid,  iv.  799.    .?t<r  Tet- 

red  eorpuscles  in  their  re- 

m\.                           H 

^^^B               aojr. 

lation  to,  ii.  889, 

iliagnofis  of,  ii.  961.              ^B 

^^^H            tonic,  It.   045,   949.     5Sm 

retnoval    of,    ii,    888,    899, 

etiology  of,  ii.  957.                H 

^^^V                Myotonia. 

900,  903. 

micrO'organijm  of,  ii.          ^| 

^^^^     gpinm  bifida,  ir.  732. 

surgical    treatment  of,  ii,  ' 

S>57,  9ni.                          ■ 

^^m                            QomplieatioDs    of,    iv. 

002.                                    i 

prognofia  in,  ii.  961.              ^M 

^^^ 

tabor«ulo«is    of,     ii,    175, 

prophylaxis     against,          ^B 
ii.  961.                                ■ 

^^^^                   diagnosis  of,  ir«  743. 

901. 

^^^^^P                  Qooalta. 

tumors  of.  ii.  901, 

symptoms  of,  ii.  960.     ^_^M 

^^^^^                     progtionijt  iHt  ir.  74^^. 

Spleen,     wandering,     ii.     900, 

treatment  of,  il.  961.    ^^H 

^^B                              treatmont  of,  iv,  744. 

903. 

simple,  ii.  953.                      ^^H 

^^m             Spinal     canal,    tumor    of,    iv. 

white  corptisoles  in  relation 

ulcerative,  ii.  969,                ^^^H 

^m 

lo,  ii.  H89. 

cauees  of,  ii.  969,  970.          ^B 

^^^__                    trephining     the,      iv. 

wounds  of,  ii,  899, 

contagiousncei    of,    it.         ^H 

^^^K 

Splenitis,  suppurative,  it.   890, 

^B 

^^^^^B           cord,  hernia  of,  ir.  732. 

«97, 

diagnosis  of,  tt.  972.            ^H 

^^^^^B                  paobymeniagitis      of, 

Stenosis,    mitral,    ii.  827.     See 

pathology  of,  il.  970.            ^1 

^^^H 

Mitn*l  Stenoiis. 

symptoms  of,  ii.  972.            ^M 

^^^^^K^^           red    softening    of,    iv. 

nasal,  ii.  328,  395. 

treat tncnt  of,  ii,  973.     ^^^B 

^^^^^m 

of    aorta,     oongenital,    ii. 

with  ulcerations,     fi.    96i«^^^H 

868. 

Set'  alsu  Stomatitis,  Apli-i^^^^fl 

^^^^^^             ti<s  of, 

of  larynx,  ii.  495, 

^^^^1 

^^^^^F                 surgery  of, 

causes  of,  11.  496. 

Stone,  cui'cal.  iii.  288.                          ^H 

^^^^H          eurvattire,    iii.    KlUl,    iv. 

dtagnosis  of,  ii.  502, 

in  blfuidcr,  iii.  596,  617,               ■ 

^^^B 

laryngofcope     in,     ii. 

prevention  of,  iii.  631.                 ^H 

^^^H                   hystorical,  iv.  990. 

603. 

prostatic,  iii.  631.                         ^H 

^^^^^B                   treatment  uf.  iv.  4^57. 

nature  of,  fi.  49.'). 

Stool  il,  bacteria  in,  iii.  100.                 ^B 

^^^^H            deformity,  iv.  35a,  358. 

neoplaJitic,  ii.  500. 

bloody,  iii.  100,  134.                     ^B 

^^^^^1            bomorrbage,  iv.  667. 

spasm  in,  iL  497, 
of  pylorus,  iii.  39. 

chemical  inspection  of,  iii,  ^_^H 

^^^^H                   capillary,  iv.  670. 

^^M 

^^^^^B                  eanses  of, 

oatises  of,  iii.  39, 

eolor  of,  III,  97,                     ^^H 

^^^^^f                    diagnoeii  of,  iv.  574. 

congenital,  iii.  39. 

consistency  of,  Iii,  97.           ^^^B 

^^^^H                      meningeal,  ir.  ^70. 

diagnosis  of,  iii.  40. 

disinfection  of,  111.  lOK              ^H 

^^^^B                      paralysis      from,     iv* 

nutrition  in,  tii.  40. 

Strabismus,  iv.  136.                             ^H 

^^H 

pathologioal   anaiomy 

advancement  of  tendon  fur,         ^| 

^^^H            meningitlf.    See  Menlngi- 

of.  III.  40. 

ir.  156.                                      ■ 

^^^^H 

progDOii«  in,  iii.  41. 

causes  of,  iv.  1,36,  137.                 ■ 

^^^^H           paralysis,   infEintlte,    mas- 

treatment  of,  iii.  4L 

characters  of,  iv.  136.                 ^| 

^^^^m                 sage  in, 

of     tricuspid     orifice,     ii. 

glaj^ses  for,  iv,  138.                       ^M 

^            Spinal- cord  abnormalities,  sur- 

756. 

latent,  iv.  t.?9.                              H 

^^L                       gical    treatment  of,    iv. 

of  vagina,  iii,  749. 

operations  for,  iv.  139.                ^H 

^^^H 

Stomach,  acidity  of,  in  dytpep- 

treatment  of,  iv.  138.                    ^B 

^^^^B          difeuM,  elaastfieation   of, 

sia,  iii.  6. 

varieties  of,  iv.  136,                      ^M 

^^^H 

catarrh    at      See    Oaatrio 

Suppurative   meningitis.      Sit  ^^^| 
Meningitis.                               ^^^H 

^^^^^B                  Aonvnttiom  from,   iv. 

Cetarrh. 

^^^^ 

deformities  of,  Iii.  60. 

Surgery,  iii.  839.                          ^^^B 

^^^^^^                     neura-iniinotie,         iv. 

dilatation  of,  iii.  41, 

ill.  839.                      ^^H 

^^m 

diiieafles  of,  ill.  1,  30. 

pinstjc,  Iii.  864.                      ^^^B 

^^B            Spine,  lateral   and    functional 

disordered,  iii.  1,  %i3. 

Synnvitis,  iii.  1127.                     ^^H 

^^B                              ourvatures    ofi    iii. 

diKplaoements  of,  ill.  59. 

Syphilis,  il.  186.                         ^^H 

^K 

distention  of,  iii.  40. 

acquired,  il.  116.                   ^^^^H 

^^^^K                    deformity  in,  iii.  10 1^6. 

functional  disorders  of,  iii. 

anatomical    characters    of,  ^^^H 

^^^^^B                     dia|CQniti»  of,  ill.  Iita9. 

1. 

ii.  194.                                         ■ 

^^^H                  etiology  of,  ill.  1002. 

in  dyspepsia,  iii.  7,  13. 

bones  in,  11.  197,  216.          ^^^ 
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Syphilis,  congenital,  ii.  186. 

its  contagiousness,  ii. 
206.     .Vee  also  Syph- 
ilis, Late  Congenital, 
and  Syphilis  of  the 
Nose, 
oraniotabes  in,  ii.  198. 
dentition  in,  ii.  203. 
diagnosis  of,  ii.  206,  222, 

380,  381. 
epiphyses  in,  ii.  197. 
glands  in,  ii.  203. 
hsemorrhagica  neonatorum, 

ii.  121,  205. 
hereditary,  ii.  186. 
hydrocephalus     from,     ii. 

215. 
infantile,  ii.  186. 
inherited,  ii.  116,  186. 
kidneys  in,  ii.  196,  221. 
late  congenital,  bones  in, 

ii.  220,  222. 
local  treatment  of,  ii.  211. 
manifestations  of,  ii.  192, 

199,  212. 
maternal  transmissions  of, 

ii.  188,  193. 
nervous     system     in,     iv. 

590. 
nose  in,  ii.  378-384. 
of     nose,    congenital,     ii. 

378. 
origin  of,  ii.  187. 
osseous  system  in,  ii.  197. 
paternal    transmission    of, 

ii.  188,  190. 
pathology  of,  ii.  194. 
periostitis  as  a  sign  of,  ii. 

222. 
prognosis  in,  ii.  207,  222, 

382. 
spleen     in,    ii.    195,    206, 

207. 
symptoms  of,  ii.  199,  222. 
teeth  ID,  ii.  204,  216. 
transmission  of,  ii.  188-192. 
treatment  of,  ii.  207. 
Syphilitic  children  at  birth,  ii. 

199. 
eruptions  classified,  ii.  117, 

120. 
lesions    of   the    heart,    ii. 

842,  844. 
osteo- myelitis,  ii.  220. 
osteo-periostitis,  ii.  220. 
pemphigus,  ii.  119. 
skin-affections,  ii.  116. 
sore  throat,  ii.  436. 
ulcerations,  ii.  121. 
Syphilodermata,  ii.  117-122. 


Tabes  in  pernicious  antemia,  iii. 
812. 
mesenterica,  iii.  208. 

diagnosis  of,  iii.  210, 

213. 
lymph-bodies    in,    iii. 

211. 
pathology  of,  iii.  210. 
prevention  of.  iii.  215. 
prognosis  in,  iii.  214. 
rachitis  and,  iii.  215. 
symptoms  of,  iii.  209. 
treatment  of,  iii.  215. 


Tabes  mesenterica,  varieties  of, 

iii.  208,  210. 
Talipes,  iii.  955,  958. 

calcaneus,  iii.  968,  978. 
causation  of,  iii.  955. 
equino-varus,  iii.  958. 
equinus,  iii.  968,  978. 
valgus,  iii.  960. 
varus,  iii.  958. 
Tape- worm,  iii.  219. 
broad,  iii.  220. 
diagnosis  of,  iii.  223. 
prognosis  of,  iii.  223. 
symptoms  of,  iii.  222. 
treatment  of,  iii.  223. 
Teeth,  abnormalities  of,  i.  376, 

ii.  921. 
care  of,  ii.  932,  933. 
caries  of,  i.  361,  ii.  924. 
diseases  of,  ii.  920. 
functions  of,  ii.  920. 
irregularities  of,  ii.  921. 
plugging  of,  ii.  930. 
pulpitis  of,  ii.  930. 
temporary,  i.  373,  ii.  921, 

933. 
Testicle,  benign  fungus  of,  iii. 

699. 
cancer  of,  iii.  698. 
diseases  of,  iii.  691. 
hydrocele  of,  iii.  691. 
in  hernia,  iii.  235-237. 
neoplasms  of,  iii.  698. 
retained,     causes    of,    iii. 

695. 
sarcoma  of,  iii.  699. 
syphilis  of,  iii.  698. 
tubercle  of,  iii.  698. 
tumors  of,  iii.  696. 
Testimony,    medico-legal,    iv. 

435. 
Tetanus,  iii.  902,  iv.  913. 

bacilli  as  causing,  iv.  922, 

930. 
causes  of,  iv.  914,  922. 
climate  in,  iv.  915. 
contagion  of,  iv.  925,  929. 
diagnosis   of,    iii.  904,    iv. 

927. 
epidemics  of,  iv.  924. 
facies  in,  iv.  917. 
heart  in,  iv.  920. 
idiopathic,    iv.    925,    929, 

932. 
infection  of,  iv.  925,  929. 
lesions  in,  iv.  927. 
locked-jaw  in,  iv.  917. 
micro-organisms     causing, 

iv.  922,  930. 
neonatorum,  iv.  921,  923. 
opisthotonus  in,  iv.  917. 
paroxysms  in,  iv.  919. 
pathology  of,   iii.  903,   iv. 

922,  926. 
prevention  of,  iv.  929. 
prognosis    in,  iii.  904,    iv. 

928. 
ptomaines    from,   iv.   922, 

930. 
rheumatic    (so-called),   iv. 

925,  926,  929,  932. 
sources   of    poison    of,    iv. 

922,  926,  930. 
statistics  of,  iv.  913. 
symptomatology  of,  iii.  903, 

iv.  916. 
thermometry  in,  iv.  920. 


Tetanus,  trauma  aa  a  caiue  of, 
iv.  915. 
treatment  of,  iii.  904,   iv. 
931. 
Tetany,  iv.  799. 
Therapeutics,  general,  i.  956. 
Thomsen's  disease,  iv.  937. 
Throat,  aphthous,  ii.  422. 
erysipelatous,  ii.  420. 
herpetic,  ii.  422. 
membranous  aore,  ii.  422. 
rheumatic  sore,  ii.  421. 
scrofulous,  ii.  428. 
aore  (acute),  ii.  419. 
syphilitic,  ii.  436. 
tuoercular,  ii.  429. 
ulcerated,  ii.  426. 
Thrombosia,  iv.  525. 
Thymua  gland,  ii.  543. 

a    true    lymph-gland,    ii. 

724. 
diseaaea  of,  ii.  724. 
enlarged,  ii.  724. 
tttberculoeia    of,     ii.     180, 
725. 
Thyroid    gland,    ii.    543.     See 
Goitre, 
absence  of,  ii.  719. 
diseases  of,  ii.  719. 
enlargement  of,  ii.  720. 
extirpation  of,  ii.  719. 
functions  of,  ii.  719. 
inflammation  of,  ii.  720. 
Tinea  circinata,    ii.   127.     See 
Tinea        Trichophytina 
Corporis, 
decalvans,  ii.  99. 
favosa,  ii.  124. 
kerion,  ii.  129. 
tonsurans,  ii.  128. 
trichophytina,  ii.  126. 
capitis,  ii.  128. 
corporis,  ii.  127. 
Tongue,  ii.  920. 

absence  of,  ii.  946. 

acute  inflammation  of,   ii. 

989. 
amputation  of,  ii.  946. 
bifid,  ii.  947. 
oysta  of,  ii.  946. 
defects  of,  ii.  935,  946. 
diseases  of,  ii.  988. 
hypertrophy  of,  ii.  946. 
new     growths     upon,     ii. 

990. 
raah  of,  ii.  992. 
tumors  of,  ii.  946,  990. 
ulceration  of,  ii.  684,  990. 
Tonsillitis,  ii.  441. 
acute,  ii.  442. 

complications    of,    ii. 

450. 
course  of,  ii.  450. 
diagnosis  of,  ii.  453. 
etiology  of,  ii.  443. 
lacunar,  ii.  447. 
parenchymatous,      ii. 

448. 
pathology  of,  ii.  452. 
prevention  of,  ii.  444. 
aymptoma  of,  ii.  445, 

454. 
treatment  of,  ii.  456. 
varieties  of,  ii.  446. 
chronic,  ii.  461. 
varieties  of,  ii.  441. 
Tonsils,  anatomy  of,  ii.  437. 
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^^^*                               1 

^^^^m      ToDfilt^  ftrieriei  of^  ii.  440. 

TuberculoiiP,  baGillti»  of,  lt4  en- 

^^H 

^^^^B              obmoie  enlargement  of,  iL 

trance  into  the  orgaoiui- 

^^^^1 

^^^K 

tion.  i.  108,  U%  170. 

Vaccination,  i.  713,  749.           ^^^M 

^^^^^H                    CAttiea 

bronchi  in,  i.  178. 

dangers  of,  i.  747.  751.              ^M 

^^^^^^^^            diagtio$b  ofj  11.  406. 

oau»o«  of,  i.  106. 

metbuiJA  of,  i.  749.                       ^1 

^^^^^^^K           local  treatment 

oonrtitationnl     prediiposi- 

virua  of,  i.  747.                             ^1 

^^^^^^H 

tiun  to,  i.  1«6. 

Vngina,  difcases  of,  iij.  711.             ^1 

^^^^^^^^           nightmare        ii.  454. 

hert-ditarv  transmission  of, 

Viiriceltii,  i.  754-7116,                           ^1 

^^^^B                     pathology  of,  ii.  462. 

i.  166,167. 

Val  vuiar  changos  from  endocar-         ^M 

^^^^^H                     progDOsU  in,  ii-  4A{I. 

hygiene  of,  i.  182,  183. 

ditia,  it,  77:i.                              ■ 

^^^^^1                    sjmptomt  of,  ii.  4(S4. 

its  itlenlity  with  ubthisir, 

diiOiae,  anatotiiical  features         ^M 

^^^^H                   ti-Mtment  of,  ii.  470. 

i.  670. 

of,  ii.  815..                          ■ 

^^^H            di8ea««t  of,  ii.  457. 

its  relation   to  scrofula,  i. 

aortic,    ii.    830.      Ste         ■ 

^^^^H            fitnctianii  of,  ii.  44a. 

142-148. 

Aortic  Valvular i> is-         ^| 

^^^^r            hjportrophy  of,  ii.  40  L 

miliAfv,  i.  170. 

ea«j.                            ^^^H 

^             Torticollis,  tit.  970-985. 

uf  intestine,  i.  170. 

coneurreni     aioeiioiu^^^^^l 

^^^           Tri^cbeotomy,  ii.  516,  539. 

of  joints,  i.  17X 

^^^H 

^^^H             Kiii»th«tic«  In,  Ii.  518. 

of  larynx,  i.  174. 

etiology  of,  ii.  810.      ^^^M 

^^^^^b            ohoio«  of  operations  in,  ii* 

of  lungn,  i.  1R8,  ISO. 

mitral,   ii.   817.      iS'^t^^^H 

^^^H 

of    lymphatic    glands,     i. 

Mitml    Inadequao^^^^H 

^^^^^B            oomplioatiuns  of,  ii.  560. 
^^^^^H            emphysema  aftor,  ij.  .')02. 

177. 

and  Mitral  Stenosit.         ^M 

of  pharynx,  i.  174. 

pathology  of,  ii.  815.           ^ 

^^^^^B           ftrj0ipela«  after,  ii.  5A1. 

of  pleura,  i.  173. 

tHcus]iid.  ii.  833.    Sem^^^M 

^^^^^B           geDorml    romarkd    on, 

of  ibleen,  i.  175,  901. 
pr«t]iBpo«ition    to,   1.    160, 

Triouj^'pid        InaJe^^^^H 

^^^H 

^^H 

^^^^^1           hemorrhage  from,  11.  500. 

160. 

Vanola,  i.  722.                           ^^^1 

^^^^^1                    Msoondarx,     after,     11. 

prevention  of,  i.  182,  183. 

bo^jteria  of,  i.  724.               ^^^H 

^^^H 

symptonmtology  of,  L  177. 

causes  of,  i.  723.                  ^^^^| 

^^^^^H           loatramenU  required    for, 

treatmont   of,  i.  182,  184, 

oomplicatinnN    of,    i.    72S^^^^^| 

^^^H 

18.'i. 

7H3, 736.                          ^^^M 

^^^^^1           operations     for,     ii.     540. 

TuXDors,  oarrinoniatoui,  of  jaw. 

oonfluent,  i.  729,  731.          ^^^1 

^^^B 

ii-  1027,  lOHl. 

contagion  of,  i.  723.             ^^^1 

^^^^^B           pron^nosis  after,  ii.  544, 

carernuus       vasoular,      ii. 

diagnoiii  of,  i.  737.            ^^^^M 

^^^^H           rapid,  ii. 

107. 

discrete,  t.  739.                    ^^H 

^^^^r           itAtixticJi  of,  ii.  544,  545. 

cyilia,  ii.  tiW. 

fmtal,  L  228,  723.                ^^H 

^^F                  ■jriuptoEnB    indicating,    ii. 
^H                       m,  54S. 

dermoid,    of  pharynx,    ii. 

hemorrhagic,  i.  729,  732.           ^M 

371. 

ineobtition  of,  L  726,                    ^H 

intracrantal,  iv.  551. 

inoculniiou  of,  i.  743,  744.          ^H 

^H 

of   jaw,   cartiliigitiouji,    ii. 

mocliOed,  i.  727,  720,  732.           ■ 

^^^^^             eare  of,  ii.  557. 

1026. 

pathology  of,  t.  724.                     ^H 

^^^^K            change  of.  ii.  557. 

fihroraatouf,  ii.  1025. 

prognosiis  in,  i.  736.                      ^M 

^^^^            removal  of,  ii.  558,  503. 

oi^seous,  11.  \{l2iL 

prophylaxis  against.  K  742.          ^H 

^^^^^     Trephining,    aroidantae    of  li- 

sarcomatous,  ii.  1026. 

«SW  Vacointitton.                        ^H 

^^P                         nufle«  in,  iv.  758. 

of  larynx,  ii.  505. 

second  attackti  of,  1.  724.            ^M 

^■^                    dangers  of.  iv.  758,  relO. 

diagnoiis  in,  ii,  510. 

sequelae  of,  i.  733.                  ^^^H 

«leotioQ    of    file    for,    iv- 

etiology  of,  ii.  bQ7, 

etagf»!  of,  i.  720-731.           ^^^H 

75B. 

of  nose.     Se^  Nose. 

symptoms  of,  i.  720.            ^^^^| 

li«morrbago  in,  iv.  756. 

Ty].hoid    fuver,      Scv    Bntoric 

treatment  of,  h  739,             ^^^H 

middle    meningeal    artery 

Fevtjr. 

types  uf,  i.  729.                     ^^H 

^^^_^               in.  iw,  758. 

Typbo  [ualaria,  i.  S42, 

Varioloid,  i.  727,  729,  732.          ^^M 

^^^H            place           ir,  758. 

Typhus  fever,  i.  497,498. 

Vault     of     pharynx,     adonoid          ^H 

^^^^P            prooeas  of,  iv.  754. 

causes  of,  i.  497.  498. 

growtin^  of,  ii.  484.      ^^M 

^                   sinuses  in,  iv.  750,  758. 

diagnosis  of,  i.  499. 

frtic*ture  of,  iv.  702.       ^^^^H 

^H                     tptnal,  iv.  785. 

pathology  of,  L  408. 

Ve«1o&1  cakuli,  iii.  500.               ^^^1 

^H            Tricuspid    inadequaoy,  ii.  815, 

prognoais  of,  i.  501. 

VuJra,  di4»a#es  of,  til.  741.         ^^H 

^m 

syniptoma  of,  i.  498. 

^^M 

^M                           causes  of,  ii.  d33. 

treatment  of,  i.  498,  502. 

^^^^B 

'                                 elinioal  history  of,  fl. 

^^^M 

a35. 

^^^^^^H 

diEgnosb  of,  ii.  834. 

U. 

Weaning,  i.  270.                          ^^^^| 

fct'lal,  ii.  6:i4. 

diet  after,  i.  U7.                  ^^H 

pathological  cansei  of, 

tricers,  ii.  24,  20,  28-31. 

Wet-nur^eti,  i.  330.                        ^^^^| 

ii.  8.3.t. 

IFmhilieus,     diseases     of,     iii. 

Worms.     See   Anearidcfl,  Para*          ^B 

poet*  tnortem  appear- 
ances aOor,  ii.  is4. 

68;;. 

sitciii,  Tape-worm.  etc.                      ^H 

Upper  extremity  amputations, 
in.  1317, 

Wounds,  lit.  857.  H68.                   ^^^H 

«ign*  of,  ii.  834,  835. 

ttftertreutment  of,  iii.  883«^^^H 

treatment  of,  ii.  HU. 

Urethra,  malformationii  of,  iii. 

nmpiitalion  for.  iii,  ^iOO.       ^^^^| 

▼alvoi  abnormality  of,    ii. 

6:i3. 

a^^epsis  for^  iit.  841.               ^^^H 

756. 

Urethral  calculi,  iii.  590,  0S2. 

bleeding  in.  iii.  809.             ^^^M 

Btenoitis    of,    ii.    750, 

Ureihritif,  iii,  706, 

1                                       *^15. 

Urinary  tiliatheipe*.  ii.  20.^. 

draiaagu  of,  iii.  879,  880,         H 

thickvning  of,  it.  834. 

Urine,      incontiiieneo     of,     til. 

889.                                            H 

Tubercular     meningitis.        AVe 

5i»L 

dressing  of,  til.  843.                    H 

Meningitis. 

retention  of,  iii.  674. 

fever  In.  ill.  869,                           H 

^^            Taberculoeis,  i.  164-185. 

Urticaria,  ii.  ;J3-36. 

healing  in,  iii.  872,  874.              H 

^H                   aoute,  i.  16B.  I'V. 

meruit,  disease*  of,  iii.  711. 

hemorrhage    in,    iii.   B76-          ^| 

^H                   baolllui  of,  i<  165. 

laalformed,  iii.  743. 

879,  884.                              ^^^B 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H 
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Wounds,  incised,  iii.  857. 
lacerated,  iii.  857,  884. 
poisoned,  iii.  858,  890,  808. 
punctured,  iii.  857,  888. 


Y. 

Yellow  fever,  i.  853. 

as  a  children's  disease,  i. 

853. 
black  Tomit  in,  i.  867. 
blood  in,  i.  865. 


Yellow   fever,  causation  of,  i. 

857. 
complications  of,  i.  870. 
definition  of,  i.  853. 
diagnosis  of,  i.  870. 
epidemic  quality  of,  i.  858, 

861. 
facies  in,  i.  866. 
geography  of,  i.  858. 
incubation  of,  i.  863,  866. 
jaundice  of,  i.  866. 
liver  in,  i.  864. 
mortality  from,  i.  856,  850. 


Yellow   fever,  patboloey  oil  L 

864. 
prognosis  in,  i.  872. 
prophylaxis  of,  i.  875. 
quarantine  in,  i.  875. 
stages  of,  i.  863. 
symptoms  of,  i.  865. 
temperature    in,     i.     865, 

866. 
transmission  of,  i.  856,  860, 

863. 
treatment  of,  i.  872. 
vomiting  of,  L  866,  867. 


THE   END. 
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